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PREFACE

REDBOOK 1973 is issued in three parts: PART I (this volume)
contains the 1973 Proceedings of the Standing Committee on
Research and Statistics (STACRES); PART 11 contains Research
Reports by Member Countries for the year 1972; and PART III
contains Selected Papers from the 1973 Annual Meeting.

This volume (PART 1) includes the Proceedings of the Mid-
term (January 1973) Meeting and of the Annual (June 1973)
Meating of STACRES, together with a 1ist of Recommendations
from, and 1ists of Research end Summary Documents presented
at, the Annual Meeting.

The preparation and printing was carried out in the Secretariat
largely through the efforts of Mrs E. R. Cornford who did the
typing and Messrs G. Moulton and R, Meyers who did the multi-
graphing.

31 July 1973 v. M, Hodder
Agsistant Executlve Secretary
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A. REPORT OF STANDING COMMITTEE ON RESEARCH AND STATISTICS {STACRES)

Special Commission Meeting - January 1973
Chairman: A. S. Bogdanov Rapporteur: V. M. Hodder

STACRES convened at FAO, Rome, Italy, on Monday, 15 January 1973, with representatives present from
11 Member Countries of ICNAF and observers from FAO and ICES. Bulgaria, Iceland, Italy and Romanla were
not represented at this Meeting. The main task of STACRES was to conslder the Reports of the Assessments
Subcommittee and the Herring Working Group, both of which met during the week of 8-14 January 1973. These
Reports, presented by their respective Chairman, Mr D.J. Garrod and Mr T. D. Iles, were adopted by STACRES
and are Included as Appendices I and II to this Report. Summaries of the two reports and a brief section
on other business of STACRES follow.

I. Summary of Assessment Subcommittee Report {App. T}

1. The Regulation of Mixed Fisheries: US Memorandum on the Regulation of Fishing Effort in Subarea 5 and
Statistical Area 6 and the Related Canadian Questions (Comm.Doc. 73/3 and 7374).

The general problem of the effective regulation of mixed fisheries was reviewed in relation to the US
proposal to identify what form of management regime could overcome the difficulties created by the by-
catch of regulated species in other fisheries for both regulated and unregulated species. The expansion
of fishing in Subarea 5 and Stat. Area 6 and the current status of both the total rescurce and of 1its
individual components were reviewed. This involved analysis of the interaction between fisheries for
the separate resources and the development of an acceptable estimate of fighing directed to them on a
standardized basis that would permit comparisons to be made.

Fishing effort was standardized to the days fished by US side otter trawlers in the 0-50 tonnage class,
the unit most conslstently available over the years, the average vessel comparabilitiea being used to
judge the development of the fishery. Relationships between proposed objectives for 1973 and the 1971
asituation were calculated by making comparisons of the catch-per-day of different fleets on a monthly
basis for 1971 only. Other choices of standard vessel might have been made, but in effect this choice
has no bearing on the answers to the questions posed, because

a) the relationships between fleets are retained irrespective of the standard;

b) proportional changes in fishing effort to meet Commigsion objectives for controlling fishing
mortality are established by the independent measurement of this mortality, not the effort standard
chosen,

The variability of vessel comparisons were studied and the conclusion reached was that they are not
precise enough to measure exactly the national contributions to the fishery on a historic basia.

The current status of the resources is shown by the estimates of catches in Tables & and 9 of the
Assessments Subcommittee Report (App. I).

The analysis of the species mixture, providing the estimate of fishing effort in particular fisheries
and on particular species, is glven in Table 10. These show that the overlap between groundfish
fisheries is considerable., The pelagic and semi-pelagic (gilver hake} fisheries are more distinct,
especially in Stat. Area 6, but nevertheless they take a significant by-catch of groundfish species.
The importance of mackerel and the tentative nature of the existing assessment of this apecies has
influenced the precision of the conclusions that have been drawn in relating the 1973 situation to the

level of exploitation in 1971.



In the light of these considerations the answers to the questions posed in the Canadian Memorandum
(Comm.Doc. 73/4) are as follows:

Q.1 Subject to the qualificatiom necessitated by lack of data on mackerel, three estimates of resource
potential indicate the level of fishing intenelty assoclated with the M5Y of finfish resources to
be 70-80Z of the 1971 level.

Q.2 Presuming mackerel catches in 1573 to be close to the 1971 level, the surplus yleld as defined in
the Assessments Subcommittee Report, is 846,000 tons, plus whatever catch 1s allowed for herring.
The fishing intensity assoclated with this catch will be 80-100%, depending on the quota for
herring.

Q.3 The effect of malntaining fishing intensity at the 1972 level varies between species owing to the
different levels of exploitation and recruitment prospects, and so it can only be expressed in
qualitative terms. For resources having average recruitment and already exploited at or beyond
the level assoclated with the MSY, maintaining fishing intensity at the 1972 level does imply a
reduction in the stock, catch and catch-per-unit effort.

Q.4 Maintaining the catch at the 1972 level for stocka that are expected to decrease will neceesitate
an increase in effort and intensify present problems. For stocks that might increase, effort would
need to decrease and need to divert to other specles/areas.

Q.5 The higher the initial change, the shorter the recovery period, but the adjustment should be
& 6 esufficlent to be detectable. For most stocks recovery would be complete after five years.

Q.7 Days fished, monitored through days on grounds, would be the most efficlent units for achileving
regulation of fishing mortality in Subarea 5 and Stat. Area 6. A calculation is given in the
Assessments Subcommittee Report to illustrate the conversion of standard to nationmal units.

Q.8 A first approximation indicates the 1973 level of fishing required to catch the established quotas
for regulated species to be 62%Z of the 1971 level.

Q.9 If estimates are pessimistic, when the error is detected (after 2-3 yeara)} and the regulation
amended, both atocks and catches will be better than anticipated, but, if estimates are optimistie,
the resources will have deteriorated by the time the error is detected.

Presuming the desirability of protecting mackerel, pending its precise evaluation, and bearing in mind
earlier assessments of other stocks, the conclusions presented are congistent with earlier advice.

There seems to be no way in which freedem of fishing for mackerel could at the same time adequately
conserve other regulated species {particularly herring). If a catch quota were to be put on mackerel,
the exploitation of all finfish resources known to attract a major commercial fishery would be regulated
by catch, and, since neither total catch nor total effort regulations by themselves solve the by-catch
problem, the relative merits of the two approaches cannot be decided on scientific grounds. However,
because this problem tends to generate over-exploitation, total catch or total effort regulations taken
alone would need to be set at a level below that necessary to achleve the estimated M5Y of each stock
that would obtain 1f they could be fished independently.

The Status of Other Resources in the ICNAF Area.

The Assessments Subcommittee indicated that it 1s pot yet aware of any slgnificant unforeseen changes
in the 1972 fisherles for regulated specles. A review of Subarea 1 cod showed the expected catch of
cod in 1974 to be about 75,000 tons, when fishing at a level appropriate to the MSY. This estimate may
need to be modified slightly at the Annual Meeting.

II., Summary of Herring Working Group Report (App. IT)

The total herring catch in the ICNAF Area (including Stat. Area 6) declined from 729,000 tens in 1971

to 475,000 tons (with some non-member catches still to come) in 1972. This 1s only about one-half of

the peak 1968 catch. The largest declines occurred in the Culf of St. Lawrence stocks (Subarea 3 and

Div. 4RST) because of comtinued poor recruitment, and in the Georges Bank fishery which was under quota
regulation. It is likely that catches from this latter stock would have declined in 1972 even without
catch limitation. The estimated fishing mortality in 1972 was 0.8. In the southern stocks (Dlv. 4W-X,
Div. 5Y, Div. 5Z and Stat. Area &) the 1570 year—class provided some improvement in recrultment prospects,
but quantitative estimates could not be made with confidence.
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The answers to the Commission's questions given in the Resolution on Herring Research Program (Special
Commisgion Meeting on Herring, January - February 1972, Proc. No. &, App. VI), insofar as they can be
answered, are as follows:

a) It 1s impracticable to rely on closed areas and closed seasons to regulate the ICNAF herring
fisheries, because the conservation effect depends eritically on the behaviour of the fishing
fleets (which is not regulated) outside the closed areas and closed Beasons.

b) The 1972 quotas resulted in a 34% decline (by welght) in each of the Gulf of Maine and Georges
Bank stocks; the effect on the Nova Scotla stock cannot be assessed with any precision.

c) The effect of the minimum size limit of 9 inches (22.86 cm) cannot be estimated.

d) The level of cateh in 1973 to maintain stock size (age 4 and older) at the level at the beginning
of 1973 for Div. 5Y 1s 20,500-30,000 tons, and for Div. 5Z and Stat. Area 6 is 175,000-225,000
tons. However, thia criterion is not satisfactory, as the 1973 stock level was reduced even under
quota regulation. Stock rebuilding is possible only by fixing the 1973 catch below replacement
levels. For the Div. 4W-X stock, recruitment prospects are probably better and mo change from
the 1972 catch level is recommended.

e) For the Div. 5Z - Stat. Area 6 stock, if the 1970 year-claes is as good as the 1966 year-class,
the 1973 catch at the equivalent of MSY is 135,000 tons. This would result in a stock increase
to the level obtalned at the beginning of 1972. If the 1970 year-class is 75% of the size of the
1966 year-class, the corresponding 1973 catch would be 115,000 tons, which would result in a stock
level of 85% of the stock size at the beginning of 1972.

£) For. the Div. 5Y stock, the 1973 catch equivalent to MSY is 27,500 tons for the higher recruitment
level and 24,500 for the lower recruitment levels. The effects on atock slzes of various catches
in 1974 depends on the catches agreed to for 1973 and on the sizes of the 1970 and 1971 year-
classes.

Assessment of herring stocks in the ICNAF Area is critically dependent on knowledge of future recruit-
ment. No reliable method of determining this is available at the present time. The highest priority
should be placed on research programs, especlally juvenile and larval surveys, which help to develop

a predictive capability., Improvements in statistics and sampling are also required.

IIT. Other Business

STACRES considered an invitation from ICES to participate in or contribute to the Northeast Arctie
Fisheries Working Group, 12-17 February 1973 at Charlottenlund, under the chairmanship of Mr A. Hylen.
It was agreed that Dr A. Meyer be asked to represent STACRES and to provide a report of the meeting

to the May 1973 Meeting of STACRES.

STACRES considered an invitation to an ICES Working Group to be held in LJwuiden, 7-8 May 1973, to

deal with the statistical aspects of measuring fishing effort in relation to stock assessments. Lt
was agreed that the Secretariat, after consultation, ask two representatives {one from USA and one

other} to attend the meeting at national expense.
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APPENDIX I - REPORT OF THE ASSESSMENTS SUBRCOMMITTEE

Chairman: D. J, Carrod

The Assesements Subcommittee met during 8-13 Jaruary 1973 with representatives present from all member
countries except Bulgaria, Iceland, Italy and Romania. The main tasks of the Subcommittee were to consider
the matters given in the US Memorandum {Comm.Doc. 73/3) and the questions posed in the Canadian Memorandum
(Comm.Doc. 73/4) relating to the regulation of fishing effort in ICNAF Subarea 5 and Statistical Area 6.

A. Consideration of the US Memorandum in_Support of the Us Proposal for the Regulation of Fishing Effort
in ICNAF Subarea S5 and Statistical Area 6 and the Related Canadian Memorandum {Comm.Doc. 73/3 and 73/4)

1, Introduection

The US Memorandum (Comm.Doc. 73/3} proposes the regulatiom of total effort in SA 5 and 6. %o far
as the regulation of a single stock fished in isclation 1s cencerned, the question of regulating
the amount in terms of effort, rather than catch, has been examined at length in the past, both
by the Bio-economie Working Group and by the Research and Statistics Committee, Although both
methods have disadvantages, the balance was considered to be in favour of regulation by catch,

The Subcommittee found no reason at the present meeting to change this opinion, so far as 1solated
stocks are concerned,

In areas where several stocks occur it 1is highly desirable that the regulations should ensure that
each stock 1s exploited at the proper rate., However, such separate regulations should not ignore
the biological interactions that MUSL occur t¢ some extent whenever two or more specles occur in
the same area. These interactions must be taken into account in making assessments and in setting
annual catch quotas. Provided thar this 18 done, the best way, from the biological peint of view,
to manage a multi-species fishery would be to set individual quotas for each stock.

Such cateh quotas now exist for many of the major stocks in SA 5 and 6. However, the current
regime has several disadvantages; these include:

i) by-catch of regulated specles taken in other regulated and unregulated fisheries;

i11) the danger, especially with highly mobile fleets, that particular stocks can be depleted
before appropriate regulations are introduced; and

111} difficulties of enforcement, particularly of ensuring not only that the regulations are
obeyed, but elso that they are clearly seen to be obeyed. While fishermen will always
suspect records of cateh made by other countries, they can check for themselves whether or
not the numbers of forelgn vessels on the grounds have changed in accerdance with agreements.

These disadvantages relate to the content of the US Memorandum, as a result of which the Sub-
committee has considered at length the problems involved in the regulation of fishing mortality
in the wmixed fisheries of SA 5 and &.

Catch and standardized effort statistics (see Section 5 below) for these areas are given in Tables
1 and 2 by country for the period 1961-71 and are summarized in Table 3. The total annual catches
in Table 1 are the aggregate of catches from a number of different species fisheries, most of which
have been assessed by the Subcommittee at Previous meetings. The combining of these Individual
assessments into a Single assessment of the total resource 1s described below.

2. The Current Status of Finfigh Resources in SA 5 and 6

a)  Catch/effort yield curves

The Subcommittee reviewed an assessment by Brown et al. (Res.Doc. 73/B) of the total finfigh
¥yield in relation to effor:.2 4 Schaefer-type analytical procedure was used. The reasons
and necessity for employing this approach and also the inherent prohlema were discussed. The
finfish blomass expressed in this way necessarily involves interactions between specles, The

[C I

Subarea 5 and Statistical Area 6 are hereinafter referred to as SA $ and 6.

This yield does not include large pelagic fishes - sharks (other than dogfish), tunas, btillfish and meo—
haden. The first three species contribute small catchasg (17,000 tons in 1971); the menhaden catch 15 a
substantial one (240,000 tons 1in 1971), taken almost exclusively in a relatively small area of coastal
waters in the southern parr of SA 6. This stock 1s not considered to make a significant contribution to
the biomass of the offshore resources, although some biological interaction DAY 0C.ur.
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Table 1. Annual nominal catches (tons) by country assoclated with the total standardized effort
in Subarea 5 snd Statistical Area 6.

Year BUL CAN FRA FRG ICE JAPAN! NOR  POL ROM SPAIN USSR UK  USA NON-M  TOTAL
1961 - 846 - - - - 140 - - - 68521 - 273491 - 342998
1962 - 7087 - - - - - 535 - - 209370 - 317303 - 534295
1963 - 17958 - - - - - - - - 238732 - 329262 - 585952
1964 - 23988 - - - - - 723 - 22 364023 1050 369717 - 759523
1965 - 29265 - - - - - 4543 - 69 534086 - 348399 308l 919443
1966 - 41639 - . - - - - 16103 - 9531 587433 107 274172 5648 934633
1967 - 37086 - 28288 - 452 - 41264 1766 16250 314753 48 260115 22978 723000
1968 _ 58793 53 71512 292 7260 - 92493 2892 18016 334670 - 183086 71702 840769
1969 _ 18548 5 73797 12786 16922 - 66821 621 15526 482514 - 162962 91742 942244
1970 - 12142 - 92842 _ 29659 - 143714 2720 8163 267405 - 157840 70905 785390
1971 44892 21668 - 59661 _ 27909 - 220587 8694 13373 404646  — 148655 108035 1058420

Table 2. Fishing effort {days fighed)?, standerdized to US small OT and adjusted for learning, in
Subarea 5 and Statistical Area 6.

Year BUL CAN FRA FRG ICE JAPAN! NOR POL ROM SPAIR USSR UK USA NON-M  TOTAL
1961 - 88 - - - - 16 - - - 2255 - 36592 - 38951
1962 - 720 - - - - - 96 - -~ 18583 - 47813 - 67212
1963 - 1670 - - - - - - - - 19689 - 39739 - 61098
1964 - 2437 - - - - - 239 - 3 47117 129 43494 - 93419
1965 - 2930 - - - - - 1136 - 6 59397 - 46801 303 110573
1966 ~ 4272 - - - - - 816 - 1288 81603 15 40063 440 12B497
1967 - 4951 - 1278 - 72 - 2579 86 2689 54584 7 34695 2421 103362
1968 - 6953 8 9796 46 1164 - 12039 419 2712 62492 —- 27787 9002 132418
1969 - 2939 1 14312 2691 3405 - 12282 191 2928 121387 - 25447 11791 197374
1970 2033 - 19380 - 3389 - 28459 764 1874 59192 - 27741 8563 150875

1971 7258 3165 11483 - 4750 - 38875 1568 3081 79093 - 25519 18884 193676

1 Japanese figures sdjusted during Subcommittee Meeting, January 1973, causing slight changes (17
in the totals differing from those In Table 3.

? fThese estimates include the fishing effort of trawls and purse seines fishing for the catches
given in Table 1.

Teble 3. Estimates of unadjusted effort, standardized effort without learning, standardized effort
with learning, total catch, catch/unadjueted effort, catch/standardized effort without
learning, and catch/standardized effort with learning for the years 1961-1971 in SA 5 and
6 (from Res.Doc. 73/8).

Effort Effort Catch per Catchf/effort  Catchfeffort

Unadjusted without with unadjusted without with
Year effort learning learning Catch effort learning learning
1961 36998 43710 38951 342998 9.27 7.85 8.81
1962 53555 67764 67212 534295 9.98 7.88 7.95
1963 48875 78121 61097 585952 11.99 7.50 9.59
1964 60831 97466 93418 759523 12.49 7.79 8.13
1965 64518 103550 110573 919443 14.25 B.88 8.31
1966 64513 114305 128497 934633 14.49 8.18 7.27
1967 63978 95845 103027 723027 11.30 7.54 6.99
1968 69776 121712 132887 840769 12.05 6.91 6.33
1969 88486 163938 198315 942244 10.65 5.75 4.75
1970 67824 127083 151883 782690 11.54 6.16 5.15

1971 71999 154415 191389 1065713 14.80 6.90 5,57
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exact nature of these relationships is not explicit but it is desirable to somehow include
them, Utilizing the total yilelds and total effort does, to some degree, accomplish this,
albelt with several simplifying assumptions, To what eéxtent the model does approximate the
true underlying system cannot be very strietly evaluated, but the model does represent the
first approximatiom.

A second aspect 1s the inter-calibration of different types of vessels and gears of different
countries with respect to their ability to generate a unit fishing mortality. Some critical
remarks were presented regarding the accuracy of the model used to estimate standardized days
fished, but, teking into account the data avallable, it was agreed that these were the best
estimates which could be provided at present. It was pointed out that the “standardized"
effort derived for this study 18 really an index of fishing inteneity appropriate for the
perlod concerned, and mot necessarlly & measure of "fishing power" which might be desired

for other purposes.

The effort was also adjusted for a learning factor. The discussion indicated that learning
was a factor which had to be taken inte account. Many options are available for doing this;
the method used incorporates US research vessel survey data, and hence 1s as independent and
unbiased as evaluation as is possible, The learning factor was estimated for several
countries to give a mean value, but it was recognized that the factor may vary between
countries, and an opinion suggesting a lower factor for Polish vessels was given by the
Polish member of the Subcommittee,

Because learning tended to be higher in the early part of the 196171 period, the effect of
using the learning factor actually reduces the estimated rate of increase in effort over
years. However, in terms of conclusions, the effect 18 not to change the direction of
indicated action, but rather the degree by about 50%. Overall, the possible inaccuracy
appears less if the learming factor is used, and the main conclusions are based on this.

A third aspect of the method that was discussed was the length of time in which a species
contributed to the fishery, and, hence, the "lag time" effect in trying to =zssess the
equilibrium conditions from annual data over a period of continuing increase in fishing

effort, This problem may be overcome by using a running average of effort over the appropriate

time-span. In view of the species involved, the three-year running average seemed the most
appropriste.

The yleld-effort curves are glven in Figs. 1 and 2, and the indicated current status of the
total resource in Table 4,
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Table 4. Summary of estimatea of finfish maximum sustainable yleld and effort.

Standardized effort

Max. Sust. Level Ratlo of MSY to at MSY relative to

Yield Standardized 1971 catch atandard effort
Source ('000 tons) effort for 1971
Catch/effort yleld 843 1512 843/1066 = 0.79 151/191 = 0.78
curve
Yield per recruit 855 1202 855/1066 = 0.80 120/155 = 0.77
curve
Sums of species 12021 2152 1202/1066 = 1.13 . 215/287 = 0.75
assesaments
Primary productivity 1000 - 1000/1066 = 0.94 -

1 fIncludes 600 for herring and mackerel, and an allowance of 100 for other pelagics and other

fish (see Table 9).
2 These estimates camnot be directly compared with each other.

b) Yield-per-recruit assessment

Advice to the Commission is often given con the basis of comsideration of yleld-per-recrult.
In particular, the Report of the Asgessments Subcommittee im 1972 (Redbook 1972, Part I,
p. 15-42) indicates that two points of veference are available: Fpgy end Fg 1, the latter
being related to econcmic optimization. In Table 4 the yleld and effort are related to the
mid-point of these two values, which 1s probably very mear the maximum sustzinable yleld.

The curve 1s shown in Fig. 3.
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Fig. 3., Estimated equilibrium yield versus days fished for SA 5 and 6.

Individual species assessments

The assessments of ylelds of imdividual species have been obtained from analyeis of catch/
effort data and research vessel survey data. These data were given in previous Assessments
Subcommittee Reports and in Research Documents. Also, the Subcommittee at this meeting pre-
pared an analysie taking into account the aspecte of mixed fisheries and the best availsble
estimates of fishing mortality and effort.

The discussions related to this analysie clearly indicated that the variability of allowable
effort in 1973 to achieve sustainable yields depended almost solely on the mackerel stock,
but the level of effort required to achieve the MSY for mackerel was less critical to the MSY
of the total resources because it could be taken from long-term conaiderationa. Also, the
effort was expressed in terms of that employed in 1971, rather than the 10-year average, and
hence is more realistic. The relevant data are given in Table 4. -

It should be noted that this type of estimation does not take into account the effect of
species interrelationships, It was noted that mackerel and herring are interrelated to some
extent, such that the potential total MSY of mackerel and herring may be less than the sum of
the MSY of the individual species, when these are based on assessment of data collected over
a short period.

Primary productivity

The USA presented an analysis of finfish productivity based on congideration of primary pro-
duction. The values were taken from the estimation of previous atudies and applied according
to the method of Ricker. The estimate is given in Tsble 4. Previous studies have shown that
this type of estimation can give an indication of production. It is, in any case, a useful
reference point in relation to the subject of unexploited resources.



e)

Trends in fishing effort in 1672

The USA conducts weekly overflights of the area which record the numbers and kinds of all
fishing vessels. Tables 5A and 58 give the results of analysis of these data. In terms of
vessels on the grounds, the number of vessel-months increased by 7% from 1971 to 1972 over
the first 11 months of the year. The estimate for the year, based on vessel weeks, indicated
an lncrease of about 10%. Virtually sll of the increased effort appears to have occurred in
the first half of the year (Table 5B).

The composition of the fleet in terms of size and type of vessel alsc changed. 1In particular,
the ratio of large stern trawlers to medium side trawlers increased from 0.7 in 1971 to 1.02
4n 1972. It has been estimated that large stern trawlers are about 3.5 times as effective

as medium side trawlers. To evaluate the vessel increase in terms of effective fishing
effort, the raw data of days fished for trawlers obsarved in 1971 and 1972 were converted by
vaing the estimated zatio. The resultant increase in total effort wes about 25% between 1971
and 1972.

Bearing in mind the variability of power facters and the increased preportion of stern
trawlers in 1972, the Subcommittee concluded that the increase in fishing effort from 1971
to 1972 was considerably in cxcess of 10%. However, it is not possible to state to what
extent the extra effort might have been diverted towards regulated or unregulated species.

The reduction from 1972 required to implement a given management policy based on the 1972

effort would meed to be greater than the changes from the 1971 effort level set out In
Table 4.

Table 5(A). Estimates of 1972 fishing effort, based on vessel sighting by USA flights.

Procedure
1) Vessels were identified by flights which occurred 2 to 3 times each week.
2) Vessel sight weeks were tabulated glving days om ground obaerved.

3) Days fished in 1972 were obtained by adjusting days cbserved by the ratio of days
observed in 1971 to days fished reported to ICNAF in 1971.

Results

All countrles: Days fished Jan-Dec 1972 - 79,000
Daye fished Jan-Dez 1971 - 72,000
= 9.7Z increase

However,

Ratio of stern to side trawlers in 1971 was 0.7
Ratioc of stern to side trawlers in 1972 was 1.02

Assuming all effort but Canada and USA to be in this ratio and thege figures adiusted
by relative catchabilities of 7.0 : 2.0 :+ 1.0 for stern : elde : USA and Canada, then
Neffective" effort Imcreased from 192,000 in 1971 to 240,000 in 1972, an increase of 25%.

Table 5(B). US overfligbt observatious in 1971 and 1972
(all countries except USA and Canada).

Month 1971 1972 7
Jan 124 258 +108
Feb 257 291 + 13
Mar 258 306 + 19
Apr 288 . 329 + 14
May 310 267 - 14
Jun 185 216 + 17
Jul 126 165 + 31
Aug 241 241 0
Sep 277 294 + 6
Oct 271 272 0
Nov . 274 147 - 46
Dec ? ? ?
Total

Vessel Mcnths 2,611 2,786 + 71

1 The equivalent I Increase on the basis of vessel weeks
is 10Z.
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£) Unexploited species potemtial

The Subcommittee reviewed the available information related to possible elements of the fin~
figsh biowass that might provide significant increases in catchb. There are two sources of
informatlon: research vessel surveys and commercial catches. A large number of research
vessel surveys have been conducted by various countries in tbe area. The results of these
have been presented in a mmber of publications and in Research Documents. These surveys of
the continental shelf down to 250 fm (457 m) have not produced evidence of significant re-
sources that are not now included in the estimates of potential yield. The area is now com—
prehensively fisbed by the commercisl fisheries. On the continental shelf there are no areas
containing large resources which are not now fished. If there were such a large biomass of
fish, some evidence of this would most 1likely show up in the catches. The fact that this
has not been demonstrated is further evidence of the absence of any large finfish resources
not now included in assessments.

The main conclusion to be drawn from Table 4 is that the 1971 catch was taken at or beyond
the MSY and the effort was significantly beyond the level corresponding to the MS5Y. Thus,
continuing the fishing at the 1971 level or greater would im the long term reduce stock
abundance, catch/effort and total catch, However, it is evident that the overlap between the
various fisheries would create considerable difficulties ‘in controlling the fishing mortality
on each species separately. The magnitude of this overlap is shown in the next Section.

The Overlap Between Fisheries Directed at Particular Species

The Subcommittee studied at some length the magnitude of the by-catch problem, using the detailed
statisties for 54 5 and 6 in 1971 given in the Statistical Bulletin. Tn cases whers 1o “main
gpecles sought" was indicated or it was shown as "miged”, the effort was allocated to species
according to catch on a monthly basis. In virtually all cases this could be denme without any
doubt. Tabulations were made of the quantities taken of one specles in a fishery apparently
directed to other species (Supplement Tables 1 and 2). As an example, the data for Subarea 5 were
summarized according to the impact of the fishery directed towards one specles upon the by-catch
of the first (incidentally sought) species, and classiffcations were made of the occasions on which
{during 1971) the by-catch of a certain specles formed a given percentage of the total catch, in
all fiecheries, of that species. The results are summarized in Table 6, in two parts. The firat
(Table 6A) gives, for each fishery, the species for which the by-catch of that apecies falls into
certaln percentage categories. Thus, for example, the ailver hake fishery takes more than 10% of
the total catch of each of the four categorles of flounder, other groundfish, other pelagic fish,
and other fish. The other part (Table 6B) shows, for each spacies, those fisheries which teke a
given percentage as a by-catch. For example, more than 10% of the total haddock catch is taken
as by-catch in each of the cod and flounder fisheries.

The effects of by-catch on the potential yield depend on the sizes of fish taken as well as on

the quantities caught. If the individual fish in the by-catch are the same size as in the directed
fisheries, the effect of the by-catch is the same as if the ssame quantities were taken in the
directed fisheries. The sustainable yield would be unaltered, although the magnitude of the by-
catch should be taken into account in setting the quotas. However, the individuals ir the by-catch
are often smaller than those in directed fisheries and below the optimm size at first capture.
This would tend to reduce the sustainable yield.

Methods of Regulating Fishing Mortality in a Mixed Fishery

In principle, the second cbjection referred to in the Introduction (Section. 1) could be overcome
by greater readiness on the part of the Commission to set preliminary and precautionary quotas
before the detailed assessments are available; and it might be nnted here, as an example, that

in retrospect it might have been highly desirable to have set such quotas for mackerel im 1971.

It may however be doubted whether the Commiesion will find it easy to reach such agreements. Also,
if the present species quotas were extended to cover gll the large number of species that occur in
the southern part of the ICNAF Area im significant quentities, the problems of jwplementing and
enforcing the regulations would become extremely complex. At the same time the Subcommittee noted
that there was little evidence of sny large unexploited resources of finfish in SA 5 and 6. There-
fore there would be no losses (in terms of missed opportunities for expansion) by putting some
limit on the overall amount of fishing in SA 5 and 6, but such a limit, considered as a

supplement to the species quotas, could overcome some of the oblections outlined in the US
Memorandum.

An overall limit in terms of catch would be a partial solution., In effect it would be a combimed
quota for all unregulated species, which could be increased to the extent that quotas for the
regulated species are not reached. If properly enforced it would reduce nany of the preblems con-
cerning by-catches and rapidly developlng fisheries, while still allowing a good deal of flexibility
in actual operstions. However, some of the questions of enforcement would still remain.
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Alternatively, the overall limit could be set in terms of fishing effort. Two possibilities were
considered: a limit on total effort (excluding certain fisheries, such as those for shellfish),
and separate limits for separate fisheries, such as those for particular species or groups of
figh; for example, pelagic and demersal. Undoubtedly the unavoidable by-catch (Z.e. fish taken
incidentally and unintentionally in an operation directed wholly at another apecles) would be
better controlled by separate limits on each type of fishery; for example, a limit on demersal
fighing controls haddock by-catches better than a 1imit on all types of fishing. However, a
significant source of by-catches (and one that 1s Important to the economic success of some
fisheries) 1s the more deliberate opportunistic switching of attention from one {usually commoner}
species to another more preferred specles whenever concentrations of the latter are detected. For
example, a vessel fishing mixed groundfish may change to herring if a scheel of herring i1s
detected or good concentratlons are reported by other vessels.

This adaptability, particularly marked in the fleets of large mobile vessels, wmakes difficult the
enforcement of separste effort limits for different groups of species. Also, such separate limits
might be less attractive than an overall limit; for example, 2,000 days fishing, which may be
directed in the optimum mamner under the conditions experienced in the year concerned {provided
catches are kept within such species quotas as exist), are more valuable than 2,000 days fishing,
1,000 of which must be directed to pelagic fish and 1,000 te demersal fish. Therefore, 1f an
effort limit is set, it should preferably be an overall limit of all typea of fishing. Exceptions
should, however, be made for certain specific fisheries (e.g. scallop) which are quite distinct
from the major finfish fisheries in SA S and 6.

Table 6. Interrelationships between main species fisheries and the assoc-
igted by-catch of other specles based on 1971 data for Subarea 5.

A. Species affected, i.e. for which given percentage of total catch
is takem as by-catch in fishery comsidered.

Fishery {(main

specles sought) >10 5-10 2-5
Cod Had

Haddock Cod Red ,Flo,0G
Redfish Cod,Had
Silver hake Flo,0G,0P,0F Cod,Had ,Her Red
Flounder Cod,Had ,Red 0G

0. Groundfish SHa ,0OF Cod ,Had,OP
Herring 0P ,0OF Red,SHa,0G Cod,Flo
Other Pelagilc Red, OF SHa,Flo,0G Her

Other Fish 0G SHa,Flo

Note: For example, the silver hake fishery takes more that 10Z of the total
catch of each of the four categories of flounder, other groundfish,
other pelagic fish, and other fish.

B. Fisheries which take given percentage of species consldered.

Species >10 5-10 2-5
Cod Had,Flo SHa Red,O0G,Her
Haddock Cod,Flo SHa Red,0G
Redfish Flo,OP Her Had,SHa
Silver hake oc,Her,0P OF
Flounder SHa OoP Had,Her,0F
0. Groundfish SHa Flo,Her,OP,0F Had
Herring SHa oP

Other Pelagic SHa ,Her oG

Other Fish SHa,Her ,OP oG

Note: For example, more than 10%Z of the total haddock catch 1s taken aa by~
catch in each of the cod and flounder fisheries.
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Relative Performance of Fishing Vessels

An essential requirement in the derivation of a fishing effort regulation, as proposed in the US
Memorandum for multi-national, multi-specles, multi-gear and vessel type fisheries, such ae those
operating in SA 5 and 6, is the determination of the total fishing effort on & standardized bssia.
This necessitates the estimation of relative fishing performance factors for each of the main
components of the total fishery, which can be used in computing total standardized effort and its
allocation between countries.

Pactore were estimated for each main component of the SA 5 and 6 fisheriea for 1971, using the
monthly catch and fishing effort data reported in Table 4 of the ICNAF Statistiogl Bulletin, and
uvaing the US clage 2 (0-50 tonnage class) side trawlers as standard. Data for fishing directed
specifically to shellfish and those for epecialized fisheries for finfish (e.g. menhaden, and
such large species as ewordfish and tuna) were omitted from the analysis. Factora representing
the ratios of the catch-per-unit-effort, in daya fished, of the different components to the
standard unit were first estimated for each month (Table 7), and the monthly values were then
averaged to give for each component an unweighted mean annual estimate. These estimates are
pumearized in Table 8.

Table 7. Fishing performance factors relative to US OTSI Class 2 (0-50 tonnage clase) in 1971,

Catch/day
fiashed Relative fighing performance

vs Us US CAN Ussk POL USSR CAN POL, _FRG USSR
oTsI OTST OTST 0TSI OTST 0TST OTS1 OTST OTST OTST OTST

Month 2 3 4 4 4 5 5 5 6 6 7
Jan 4.91 1.27 1.15 - 1.00 1.27 1.88 - 11.59 8.59 B.45
Feb 5.11 1.09 0.98 - 0.82 0.9% 1.46 1.31 3.28 - 6.57
Mar 4.94 1.06 1.56 - 1.44 2.13 1.80 2.02 7.69 - 6.89
Apr 3.91 1.48 1.83 - 1.50 2.98 2.36 - 8.35 - 11.14
May 3.86 1.53 1.96 1.52 1.81 2.61 2.68 2.10 6.24 - 8.93
Jun §.48 1.23 2,22 1.38 2.26 1.43 2.83 1.44 5.78 - 8.81
Jul 6.99 0.98 1.14 0.75 1.02 1.21 1,38 0.81 4.04 - 4.98
Aug 7.90 1.06 0.95 0.75 0.80 4,98 1.10 0.95 2.20 4.42 4,42
Sep 5.63 0.97 1.32 0,92 1.28 1.57 1.44 - 7.84 4.98 4,80
Oct 4.03 0.93 1.66 1.39 1.65 1.30 2.086 2.54 7.76 15.28 6.46
Nov 4.57 0.95 1.40 1.02 1.25 1.11 2.03 1.60 6.86 10.46 7.03
Dec 3.98 0.90 1.16 1.04 0.95 1.6% 1.86 0.46 11.45 8.57 8.38
x 1.12 1.44 1.09 1,32 1.57 1.91 1.83 6.92 8.72 7.26
s 0.04 0.16 0.09 0.19 0.49 0.61 1.23 8.36 15.70 4.01
In x 1.10 1.40 1.06 1.26 1.42 1.84 1.61 6.28 7.99 7.00
o var In x 1.03 1.08 1.08 1.11 1.25 1.08 1.31 1.28 1.24 1.08

. __Relative fighing performance

POL, FRG ROM BUL SPATN Us Us Us USSK USSR

OTST OTST OTST OTST PT PS PS PS5 Ps PS

Month 7 7 7 7 4 2 3 4 [ 5
Jan 12.71 4.33 - 8.76 - - - - - -
Peb 5.66 - - 8.34 3.37 - - - - -
Mar 9.01 - 8.19 10.23 2.63 - - - - -
Apr 9,06 - 5.12 12.70 - 5.11 - 29.40 - -
May 8.15 - 7.59 9.53 1.81 - - - 4,01 4,71
Jun 7.38 - 3.33 9.20 1.19 - - - 5.09 5.00
Jul 3.98 7.76 2.87 4.36 1.88 11.59 - - 2.68 3.17
Aug 2.02 4,16 2.38 3.33 3.23 4,60 16.30 26.80 - -
Sep 6.91 7.90 2.47 3.79 4.57 2.13 38.40 44,00 - 8.13
Oct 10.35 18.46 4.25 6.43 5.13 - - 94.30 - 6.02
Nov 7.77 9.52 3.66 6.12 4,66 2.40 - 51.00 - 5.03
Dec 15,49 9.60 5.29 9,42 - - - - - 14.40
x 8.29 8.82 4.52 7.68 3.16 5.16 27.40 49.10 3,93 6.63
o2 12,02 23.00  4.18  8.28 1.9 - - - - -
In x 7.59 7.87 4,14 7.12 2.86 4.25 25.00 44.10 3.80 5.95

o ¥ar In x 1.23 1.30 1.20 1.20 1.28 - - - - -
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The Subcommittee wishes to draw attention to the following points:

1) The principle of atandardization of fishing effort is crucial to the conclusions of this
report, but the choice of a particular natiomal unit ig not. As they have been calculated,
the relativities between vessel types would not change if some other stendard vessel had
been chosen.

11) The estimates of percentage change 1n fishing effort from the 1971 level to meet a Commissiom
objective depend primarily on the level of fishing mortality im that year and the relative
gize of the different species fisheries. They are not sensitive to the choice of vessel
standard.

111) With regard to the implementation of a fishing effort regulation, the variability of the
vessel comparisons between years and between countries would make it impossible to define
the historic performsnce of a particular vessel/country category in precise terms. This
again does not invalidate the overall proportional changes in effort mecessary to achieve
a Commission objective.

rTable 8. Relative fishing performance factora for SA 5 and 6 fisheries in 1971 with US
0-50 vespel class side otter trawlers (OTSI 2) taken as the standard.

Component Mean annual Component Mean annual Component Mean annual
of fishery factor of fishery factor of fishery factor
USA OTSI 3 1.12 POL OTSI 5 1.57 BUL OTST 7 7.68
USA OTSI & 1,44 POL OTST 6 6.92 USA BS 2 5.16
CAN OTSI 4 1.09 POL OTST 7 8.29 USA PS 3 27.40
CAN OTST 5 1.83 FRG OTIST 6 8.72 USA PS 4 49.10
USSR OTSI 4 1.32 FRG OTST 7 8.82 USSR PS 4 3.9
USSR OTSI 5 1.91 ROM OTST 7 4.52 USSR PS 5 6.63
USSR OTST 7 7.26 SPAIN PT 4 3.16

OTSI - eide otter trawler - vessel tonnage category 0-50 tons

OTST - atern otter trawler - veseel tonnage category 31-150 toms

PT - palr tralwer - vessel tonnage category 151-500 toma
PS - purse selne vessel tomnage category 501-900 tons

- vessel tonnage category 901-1800 tons

-~ ono W N
]

- wessel tonnage category over 1800 tons

Note: It must be streased that these factors do not represent relative fishing powers of
the different country, gear and vessel type categories for individual species or
groups of species, since they are based on ratios of catch rates of vessels
fishing in different parts of SA 5 and 6 on different specles and fish demsities.
Inatead, they comstitute measures of the relative smounts of flegh caught per unit
of effort (measured as days fished) within SA 5 and 6 im 1971, They therefore
provide a basis for computing total astandardized fishing effort on all fish
resources combined in 1971, and for determining the total effort, and its alloc-
ation between countries and major fishery componente, under a regulation involving
a reduction in total fishing effort, provided that the distributions and patterma
of fishing remain the same as in 1971.
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6. Consideration of Questions Posed in the Canadian Memorandum (Comm.Boc. 73/4)

a) Preamble

Some of the methods used in this first assessment of mixed fisheries do not yet have a well-
tried theoretical background; the attempt to aggregate features from diverse fisheries into

a single estimate necessarily involves extensive assumptions and simplificationa. The details
of the results achieved depend on the exact nature of these adjustments, but, nevertheless,
the Subcommittee feela that the assessments represent the overall situation and provide an
adequate basis to advise in general terms on the questions posed.

An attempt has been made to relate the estimates of fishing mortality, as prepared at the 1972
Annual Meeting for stocks in 1971y to the nominal catches in that year and to new estimates
of the overall standardized fishing effort in SA 5 and 6. These estimates (Tables 9 and 10)
are sublect to two qualificatioms:

1) Stotements based on these relationships will be influenced by the fighery in 1972, for
which no complete catch and effort data are yet availahle,

11) 1t is also evident that the appropriate level of overall fighing effort is critically
determined by the state of the fisheries for herring and particularly (because it is
presently unregulated) for mackerel. The Subcommittee has been able to carry out only
a very preliminary assessment of the mackerel stock, and estimates of MSY, the associlated
fishing effort and current status for this stock are tentative.

b) estion 1: What was the magnitude of fishing intensity in 1971 and 1972 relative to that
corresponding to or needed to produce the maximum sustainable yield of finfisht?

As noted above, the potential of the mackerel fishery has a critical bearing on the level of
fishing intensity necessary to produce the MSY of finfish (mackerel represented 33I of total
finfish catch as given in Table 1 for 1971). The level of fishing associlated with the MSY

on this fishery 1s not known precisely, but, on the basis of the age compoaition of the stock
in 1972 and the principle that it is undesirable to reduce the mackerel stock to a level lower
than that which existed in 1971, the Subcommittee comsidered that, for the time being at

least, the fishing effort should not exceed the 1971 level. The problems in assessing mackerel
are such that not all members of the Subcommittee could agree on 1ts present status; there—
fore, the best advice that the Subcommittee can provide for the Commission in regard to this
Question 1s that the level of fishing intensity aseociated with the MSY of finfish 1s estimated
to be of the order of 70-80 percent of the 1971 level (which was estimated for 1971 to be
213,830 days fished, standardized to US OTSI 0-50 tonnage class vessels). At the same time

the Commission should note that, in a mixed fishery of this type, the interactioms hetween
fisheries directed towards particulsr species are so complex that it may prove impossible to
exploit all of them simultaneously at the MSY level. The MSY of the total finfish rescurce

is expected to be lower than the sum of the MSY's of the individual resources, but at present
we do not know how much lower.

c) Question 2: What ia the harvestable surplus yleld for 1973 and the magnitude of fishing
intensity required te produce it?

Table 9 compares the nominal catches in 1971 with the long-term maximum sustsinesble yleld of
individual resources and with potential catches in 1973. For regulated specles (except
herring), these 1973 catches correspond to the quota (and in some instances exceed sclentific
estimates of the surplus yleld); for unregulated species for which the MSY's are given
(except mackerel), the potential catches are equivalent to the MSY's; for mackerel the
potential catch is given as slightly lower than the 1971 catch but higher than the MSY; and
for other unregulated groups of species the potential catches are taken to be equivalent to
those in 1971. The potential yield of finfish in 1973 amounts to 846,000 tons (exclusive of
herring, the catch of which in 1973 has yet to be determined by quota). The magnitude of
fishing intensity associated with this total will be within B0-100 percent of the 1971 level,
depending on the quota to be determirned for herring.
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Table 9. Estimates of catch characteristice of resources in SA 5 and 6.

Long-term 1971 1973
(See Sect. b,

Species MSY F Catch F Quest. 2) ]
Cod 45 .3 a5 - 45 .3
Haddock 50 3 12 .5 6 3
Silver hake 200 .5 108 .8 170 .5
Red hake 40 5 40 5 40 .5
Yellowtail 37 .8 38 .9 31 .8
Herring 350 3 326 .8 ? .5
Redfish 30 20 30
Pollock (5033 15 (503
Mackerel (250)3 349 (300)3
Dogfish 50 1l 50
Other Flo. 20 27 27
Other FPel. 1 17 17
Other Fish 7 80 80
Total 1,0681 8462

1 This total differs slightly from 1,066 ino Table 1 due to Tounding error.
2 Excludes herring.
3 Egtimate very uncertain.

Table 10. Estimates of fishing effort im SA 5 and 6.

Fishing effort ('000 standard days fished)
On the species

In the (Includes effort
directed in the by-catch of

Specles or specles group ’ fishery other fisheries)
Cod 2,824 7,851
Haddock 4,475 11,588
Silver hake 28,697 41,630
All Flounders 14,754 21,486
Redfish 1,478 2,421
Other Groundfish (incl. Red hake) 11,442 33,581
Herring 63,351 76,266
Other Pelagic (mainly mackerel) 82,360 95,111
Other Fish 4,449 31,341
Total 213,830

Note: Some of the species listed in Table 9 cannot be identified as separate fisheries
within the ICNAF statistics and therefore do not appear peparately in Table 10.
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d) Question 3: What is the consequence over the mext 3 years, 1973-1975, of maintaining the
fishing intensity at the 1972 level?

It 13 impossible to estimate the effect of maintaining the fishing intensity at the 1972 level
in 1973 to 1975 in terms of the potential catches in these years, because data are not yet
avallable to determine the effective fishing effort in 1972 or the recruitment to the stocks
in the immediate future. Taking into account what little is known about recruitment, the
following summary indicates the expected status of the resources in 1975 relative to that in
1971 for individual species, if fishing intensity remains at the 1971 level:

Species Status

Cod same

Haddock lower

5ilver hake same, but depends critically on effect
of fishery im 1972

Red hake slightly higher, but depends critically
on effect of fighery in 1972

Yellowtail same, or perhaps lower

Redfish same

Herring much lower

Mackerel unknown

Other demersal finfish probably lower

Other finfish unknown

An inference as to the effect of maintaining the fishing intensity over the next three Years
can be cbtaired from the yleld curves (Fig. 1 and 2), assuming an average level of recruitment.
Assuming a level of effort im 1972 which is 252 greater than in 1971, continuation at the 1972
effort through 1975 would imply that at the end of that perlod the catches would be approach~
ing the equilibrium level, only 65% of MSY. However, the effort required to do this would
then be 40% in excess of that which would produce MSY under equilibrium conditions, and catch-
per-unit-effort would be only 41% of that MSY and equilibrium effort level.

e) Question 4: What is the consequence over the next 3 years, 1973-1975, of maintaining the
catch at the 1971 or 1972 level?

The implications imvolved in maintaining the catch at the 1971 or 1972 level are very complex,
because for several species this implies a level of exploitation well in excess of the MSY
and recruitment must also be taken into account.

It is possible that such a regulation would imvelve further increase in the amount of fishing
in 5A 5 and 6. The expected effects of maintaining the catch at the 1971 level, on both the
atocks and the fishing assoeclated with them, are as follows:

Species Stock level Fishing effort
Cod same same
Haddock decrease increase
Silver hake increase decrease
Red hake increase (?) decrease (7)
Yellowtail same same
Redfish same same
Herring decrease increase
Mackerel unknown unknown
Other demersal fish decrease ' increase
Other finfish unknown unknown

The exact effecte depend on the by-catch of other specles in fisheries directed toward par-
ticular species.

If the stock (of & specles) increases through favourable recruitment, then the exlatence of

2 quota at the 1971 level of catch would in effect require less fishing effort to acquire the
quota. Therefore, if the quota regulation is adhered to, there would be a surplus of fishing
effort availlable to divert tao other fisheries; but within SA 5 and 6 the only major unregulated
finfieh resource is mackerel (and possibly some dogfish and pollock). So the implication of
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maintaining the catches of particular species at the 1971 catch level could lead to an un-
desirable increase in fishing directed toward mackerel (or one or two other minor epecies)
or diversion of effort to other areas. Thus, 1f an increase in fishing on mackerel is to be
avoided, 1t would be preferable to regulate the amount of fishing in SA 5 and 6§ or to intro-
duce a catch quota regulation on mackerel.

An inference as to the consequence of maintaining the catch at the 1971 or 1972 level over
the next three years can be obtained from the yield curves (Fig. 1 and 2). Assuming that
effort increased 25% in 1972 over 1971, to maintain the catch would require further increases
over the next three years. Such an increase in effort may only in the shert term be pro-
ductive of more fish. In the long rum the current level of catch would not be maintained
even with increases in effort.

Question 5: What are the consequences of adjusting fishing intensities to the level corres—
ponding to the maximum sustainable yield in one or in more steps?

Question 6: What is the time period required to bring catehes back to the maximum level
under the schemes considered in Question 5%

In principle, the fishing intensity could be adiusted in such a way that there would be no
detectable effect on total catches over and above the normal anmnual fluctuations. But this
would imply such gradual adjustments that it would be imposaible to sscertain if the
regulation was being effectively implemented, especially since these gmall reductions in
overall fishing effort could easily be offset by improvements in efficiency. It is necessary,
therefore, that any reduction iu fishing intenaity ghould be set at a lewvel that can be
detected. This implies a more gubstantial irmediate loss in catch but at the same time a
shorter period for the stocks to recover to the intended level (regulation obiective). This
time period has mot been estimated exactly, but in thecory it would be expected to be about
one-half of the period during which year—classes make a significant contribution to the
fishery (in practice this would be somewhat less than 5 years for most species).

Inferences drawn from the yield/effort curves imply that the difference between one- and two-
atep adjustments 13 relatively small at the levels of reduction indicated. If, for example,
a 25% decrease below 1971 is indicated, then the two-step values could be 15 and 12 percent.
By comparison with a one-step reduction, increasing the pumber of steps beyond two or three
would probably cause significant loss in interim potential catch, depending on the difference
between the number of years that it takes to reach equilibrium MSY.

Question 7: What are the options for selection of units of effort for management purposes,

evaluated in terms of effieciency in achieving regulation of fishing intensity?

The rapid evaluation of the effects of fishing requires that the effort be determined from
that measure most closely related to fishing mortality. This has been done through the use
of days fished, because it is the measure generally available in the ICNAF Statietical
Bulletin. However, the implementatiom of an effort regulation requires enforceabllity and
credibility. The need for the first is obvious. The second can be just as important, for,
i1f fichermen of one country Or group withinc a country do not belleve that the regulation 1s
being enforced, then they themselves may all geek to disobey it and/or destroy the conser-
vation measure.

geveral other effort measures have been reported to 1CNAF, i.e. vessels fishing in the area,
days on grounds, and hours fished.

Regulation on the basis of days fished has the advantage of being the same measure as used
in the assessments of SA 5 and 6, and thus should relate most closely to fishing mortality.
There are, however, two drawbacks. One is the inability to monitor closely through inter-
national inepection the number of days being fished, without an extremely elaborate system
of daily reports being made to ICNAF. The second is the credibility preblem since fishermen
from one country, although observing other vessels on the grounds, cannot determine whether
a vessel is fishing, and thus may make erroneous conclusions concerning adherence to
regulations. It should also be noted that "hours fishing" suffers from both these drawbacks
in an accentuated form. Finally, there is the possibility of countrles making changes in
their methoda of calculating days fished. Such changes should not be made without first
relating the new method to the previous one. It 1s also true that the introduction of a
regulation might change the seasonal patterm of fishing by a country, with a consequent
effect on the conversion factors and the fishing mortality that can be generated.

The number of vessels fishing In the area is the easlest statistic to monitor. There will

be small fishing vessels that are 1imited to fishing in SA 5 and 6, and for these the number
of vessels fishing might be a reasonable measure, because the relationship petween days fished
and number of vessels would be fairly constant for glven classes of vessela, However, for
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distant-water fleets this freezes the option to utilize g vessel, because it makes no dis-~
tinction between one day and 365 deys in the area. Under an effort regulation of this type,
countries would undoubtedly maximize the time per vessel while minimizing the mumber of
vessels, thus altering previous relationships between days fished and number of vessels.
Therefore, to emsure achievement of & reduction in fishing intensity by regulating the number
of vesaels, the number would have to be that which would be allowed if the veseels fished
continuously throughout the year; this would thus be in reality a maximum days on grounds
figure.

Days on grounds offers an altermative to the previously discussed measures. It may lack the
precision of days fished in relation to fishing mortality but does not have the wide margin

of potential deflection inherent in number of vessels. Days on grounds could be eagily
monitored for veasels of the distant-water fleets by requiring the reporting to ICNAF of the
times of entrence and leaving the fishing area, These are easily observed by fishermen and
thus such regulation would be credible. The lack of precision in relation to effective
fishing effort is a drawback. In Table 11 are given the days-on~grounds/days—fished ratios
for countries reporting such statistics to ICNAF in 1967, 1968, and 1969. There are obviously
country and vessel-type differences, and thus each country would have to supply an acceptable
conversion. There is also some indication (see data for Polish vessels) of a trend with time,
increasing the number of days fished relative to days on grounds. It may therefore be possible
for countries to optimize this ratlo, thus reducing the effect of an effort regulation based
on days on grounds. In Table 12 are glven some monthly values computed for categories in
which the amount of effort was reasonably large (iZ.e. close to or exceeding 100 days on
grounds). It can be observed that changing seasonal fishing patterns will alter the yearly
days-fished/days—on—grounda relationships. These ratios can, however, be adjusted yearly,
giving only a minimum time-lag period. TIf days-fighed/days-on-grounds relationships can be
obtalned, 2 regulation based on days on grounds appears to be feasible.

Another aspect of this question involves balancing the factors of precision in regulating

the magnitude of fishing mortality with the practical task of managing and monitoring the
actual performance of the fishing fleet. A method of calculating the actual allowable fishing
effort of a particular fleet (country Z) from an allocation of standard allowable effort is
illustrated by an exawple in Table 13. For convenience the US OTSI 0-50 tonnage class has
been used. The calculation Bupposes, as an example, that the fishing effort of country Z

is to be reduced by 25% as a result of Commigseion agreement. This country had the fleet
compesition shown in the columm 1.

Question 8: What is the fishing intensity required to catch the quotas of fish established

for 19737
For the reasons discussed above, the by-catch of other specles in the mackerel fishery makes

alene in 1973. Our best estimate of this would be the amount of fishing on all species (100%)
less the fishing directed toward mackerel (38%), Z.e. 62% of the standardized fishing effort.
However, it is important to note that, in the event of such a regulation, the pattern of
fishing between fisheries might well change unless further regulations conatrained the
direction of the fisheries.

estion 9: Within the probable range of scientific estimates concerning the status of
resources, how will variations in these estimates change the impact on the regaources of
regulatory decisions?

The assessments of the status of the resource, and of the effect of different management
measures, and alsc the answers to the preceding guestions, depend on estimates of a range of
different parameters (magnitude of current standing stock, fishing mortality coefficient,
ete.), all of which are subject to error; also, the models used do not provide a completely
accurate description of the biological situation. The possible errors in the estimates will
have complex effects on the assessments which are not easy to describe in detail. Generally,
however, the effect will be to make the assessments either too optimistic (e.g. the strength
of currently recruiting year-classes is oﬁer—estimated, or the current fishing mortality
under-estimated relative to the optimum fishing mortality), or too pessimistic (recruitment
under-estimated, or fishing mortality over-estimated). The range of possible error varies
with the stock, being leaat for these stocks with a long history of fishing and research
{e.g. haddock) and greetest in newly developed fisheries (e.g. mackerel). For the former,
the important quantities (fishing mortality, potential) are probably estimated with a margin
of error of * 10%; for the latter the error might be as much as + 50%. For both, the errors
concerning the current situation would be subatantially reduced by more complete statistical
data for the most recent year,
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Table 11. Ratlo of days on grounds to days fished, as reported in Table 5
of ICNAF Statiatical Bulletin for SA 5 and 6.

Tonnage Days on Ground/Days Fished

Country Gear Class SA 1967 1968 1969
Poland OTSL 5 5 1.83 1.63 1.63
6 6 - 1.77 1.45

5&6 1.83 1.66 1.57

OTST 7 5 1.60 1.50 1.43

6 - 1.20 1.62

5& 6 1.60 1.47 1.44

Romanla OTST 7. 5 1.09 1.13 1.08
Spain PT 5 1.23 1.36 1.26
USSR OTSI 5 1.25 1.20 1.25
6 1.22 1.28 1.38

5&6 1.25 1.20 1.30

OTST 7 5 1,25 1.16 1.27

6 1.27 1.48 1.42

5&6 1.24 1.24 1.29

OTSI 5 5 1.30 - 1.14

6 1,32 - 1.34

5& 6 1.30 - 1.27

PS & 5 - - 1.71

5 5 - - 1.51

Note: Ratles of "Days of Grounds" to "Days Fiched" for other countrieas
are not svailable because "Days on Grounds" were not reported in
1967-69. The category “Days onm Grounds” has not been a require-
ment in reporting statistice since 1970.

Table 12. Ratlos of "days on grounds" to "days fished" from ICHAF Statistical
Bulletin, Table 4, for 1969.

Spain USSR USSR USSR Poland Poland

PT OTSI & OTSI 5 OTST 7 OTSL S OTST 7

Month 5Z 5Ze 5Zw 5Ze 5ZIw 5Ze 5Zw 5Ze 5Ze
Jan - - - - - - 1.3 - -
Feb 1.4 - - - - - 1.6 2.5 -
Mar 1.2 - - - - - 1.4 2.2 -
Apr 1.1 - 1.3 - 1.4 - 1.4 1.6 -
May - 1.3 1.2 1.6 1.2 1.1 1.3 1.5 -
Jun - 1.3 1.2 1.4 1.2 1.2 1.3 2.3 1.4
Jul - 1.2 1.1 1.5 1.2 - 1.1 2.0 2.0
Aug - 1.1 1.1 1.1 1.1 - 1.2 1.4 1.7
Sep 1.1 1.4 1.2 1.1 1.1 1.2 1.3 1.1 1.1
Oet 1.3 1.6 1.4 1.4 1.2 1.1 1.2 1.4 1.5
Nov - - 1.5 - 1.4 1.4 1.2 1.8 1.6
Dec - - - - - - - - 1.6
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The effect of possible errors on the future trends in the fishery will depend on the speed
with which they are detected, and the necessary revigions which have to be made to the
regulations. The most significant errora are likely to be those concerning the gtrength of
the newly entering year-clssses, and the current value of the fishing mortality. Both of
these are likely to be detected within one or two years.

If regulatory decisions are taken on too pessimistic estimates, the immediate effect will be
that the effort will be restricted more than is actuslly necessary, and the catches will also
be lass. However, when the errors are detected and the regulations amended, catches will be
increased, and, if the adjustment is made reasonably quickly (esay, within two years), the
accumlated catch over & period will be little altered.

On the other hand, if action is taken on the baeis of estimates that are too optimistic,
then the stocks will decline. When the error is detected, there will need to be a cutback
in effort and catch, almost certainly considerably more severe than the cutback that would
have been needed earlier, if action had been taken sooner om the hasis of more correct
ectimates. If the decline in stock causes a drop in recruitment, there will be a drop in
the accumulated catch over a period.

Other Effects of the Regulation of Fishing Effort im SA 5 and 6

If en effort regulation was introduced involving a reduction of fishing in SA 5 and 6, then it is
probable that a proportion of the surplus effort might be deployed in SA 1-4. Previous asaessments
indicate that the majority of stocks in SA 1-4 are fully exploited, and for several the amount of
fishing mortality is already regulated by catch quotas. Other resources remain for which no data
have been presented and which may or may mot be fully exploited at the present time; these
include silver hske and sand launce im SA 4, and sand launce, redfish, capelin, gremadiers and
Greenland halibut in SA 1-3. Relevant information must be presented before the Subcommittee can
express an opinion on thelr potential to absorb increased fishing without detriment to the
resources already fully exploited.

Other Methods of Regulation

The Subcommittee has not examined the implications of other methods of regulation (viz. further
regulation of the mesh size for species in'SA 5 and 6, minimum sizes of fish, closed seasoms, and
closed areas).

Summary Remarks

The Subcommittee has reviewed and updated assessments of many stocks in SA 5 and 6 in recent years.
The consensus of all these assessments has been that the resources are now fully exploited and
some, notably haddock and herrimg, are over-exploited. Nevertheless, fishing activity has con-
tinued to increase in recent years, the increase being directed primarily at unregulated apecles,
specifically mackerel and, to a lesser extent, squid. Having regard to the deeirability of fore-
stalling for mackerel the pattern of rapid over—exploitation which has heen a feature of other -
species fisheries, and the need to reduce effort on other species to the MSY level, it is con-
gistent that the present estimates should {ndicate some reduction in the overall level of fishing
effort in the area.

The main problem lies in the need to allow continued exzploitation in recently developed fisheries
(c.g. mackerel) while controlling the exploitation of other epecies. In view of this, it might

be considered more efficient to regulate fishing om the two resource components separately. But,
because of the by-catch problem and the absence of a geographical separation of the mackerel stock
from all other regulated species, the Subcommittee sees no way in which complete freedom of fishing
for mackerel could at the same time enable the Commission to conserve adequately the other re-
gulated species (particularly herring) according.to its current objectives. Bearing in mind the
history of exploitstion of some of the other regulated resources, there is justification for a
pre—emptive catch quota regulation of mackerel, pending a better assessment of its potential.

In that event all the resources known teo attract a gubstantial commercial fishery would be re-—
gulated by catch, and, since overall effort regulation does not in itself solve the by-catch
problem, the relative merits of the two approsches to regulation are difficult to decide om
scientific grounds. However, because of the by-catch problem, catch quotas for the individual
speciles would tend to generate over—exploitation, which could only be mitigated by total catch or
effort regulation set helow the level estimated to achieve the summed MSY's of individual resources,
when these resources are fished independently.
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Other Assessments

1.

2.

Known changes in the fisheries for regulated groundfish etocks in 1972 in relatiom to TAC's!
for 1973.

Due to the emphasis on comsideration of matters relating to effort regulation, the Subcommittee
had no time to consider in detail the assessments of regulated specles. However, the remarks in
the following Table reflect the consensus of the Subcommittee at this time:

Subarea/ TAC {'000 tona)

Species Division 1972 1973 Remarks

Cod 2J-3L 575.5 The TAC for 1973 was based on evidence
of an above-average 1968 year-class.
Dota from 1972 confirm this; the stock

18 developing as expected.

3N-0 - 103.5
3Ps - 50.5
4Vs-W - 60.5
5Y - 10.0
5z - 35.0
Haddock 40 4.0 4.0 Removals should be minimal.
4X 9.0 9.0 Removals should be minimal.
5y-Z 6.0 6.0 TAC for 1972 over-fulfilled (6,232 tons
by 15 December 1972). Stock continues
to decline. Removals should be minimal.
American Plaice 3L-N-O - 60.0
Yellowtail 3L-8-0 - 50.0
5Ze 16.0 16.0 Fishery appears to be steady.
5Zw 10,0 10.0 TAC for 1972 met to provide improvement
in the stock. TAC was over-fulfilled
by 1,000 tons by 15 December 1972.
Silver hake 5Y - 10.0 | Abundant 1971 year-class. Validity of
5Ze _ 80.0 | TAC for 1973 depends on exploitation
of the 1971 year-class as l-year-old
5Zw—-6 - 80.0 § fish in 1972.
Red hake 5Zw-6 - 40.0 USSR 1972 catch increased over 1971.

Regulated species

The Subcommittee is not aware of any significant unforeseen changes in the 1972 fisheries for
regulated species. So far as can be Jjudged, except for haddock in SA 4 and 5 and yellowtail in
5Zw, the TAC's for 1973 are expected to achieve their objectives. But it has to be stressed that,
for somwe stocks, we shall not be able to verify this properly unless countries participating
provide more sampling information and more refined catch and effort statistics, An immediate
improvement in the reporting of blostatistical ddta is required for 1973 and this is the subject
of a Circular Letter to be distributed by the Secretariat in February 1973,

Unregulated species

a) Cod - Subares 1

Ap stated in the Assessments Report (Redbook 1972, Part 1, p. 20), the greatest uncertainty
in the assessments at that time was comnected with mean weight for the various age groups.

1

TAC = The total catch that has been agreed by the Commission.
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Samples from 1972, some of vhich were presented at this Assessments Subcommittee Meeting
(Japuary 1973), indicate that weight data as used in the 1972 Report were gemerally too high
for age-groups dominating in landinge (i.e. age-groups 5 to 7).

The actual level of fishing mortality in 1971-72 1is not known precisely at preeent, and the
same applies to strength of year-classes to recruit to the fighery in 1973-74. More precise
assessment has to await the 1972 catch atatistica and results of surveys in late 1972, but

it 1s expected that this material can be taken into account at the 1973 Annual Meeting.
However, as a preliminary guide to the Commission, the Subcommittee is confident that updated
figures at the 1973 Aunual Meeting will not differ significantly from present catch estimates,
which (assuming F in 1971 to be 0.55 in Div. 1A-1D and (.65 in Div. 1E-1F} for levels of

Fpax and Fopt as set by the ICES/ICNAF Working Group on Cod Stocks in the North Atlantic Area
are (in thousand toms):

Div. lA-D Div. 1E-F Subarea 1
Frax Fopt Frax Fopt Frax Fapt
F1972-74 0.56  0.35 0.65  0.45
Catch 1972 72 48 26 20 98 68
catch 1973 66 51 20 17 86 68
Catch 1974 62 54 20 17 82 71

The difference between this level and the level given in the 1972 Report (1972: 97; 1973:
102 for Subarea 1 as s whole) are to some degree due to the differences between values of
weight in the 1972 Report and those of the present assessment.

Also, there is some uncertainty as to a breakdown of the stock in Div. 1E-F plus Southeast
Greenland in components inside ICNAF and NEAPC Areas. In the present estimates it has been
considered that roughly half of the stock, the size of which 1a estimated in the Report of
the ICES/ICNAF Working Group on Cod Stocks in the Worth Atlantic, is exploited inside the
ICNAF Area (Div. 1E-F).

Cod - Div. 2GH, 3M, 4Vn

No detailed assesaments.

Cod — Div. 4X
Canadian research vessel survey data presented in Res.Doc. 73/7 suggest that fishing intensity

remains high and that recruitment is not improving. It may thus be desirable at the 1973
Annual Meeting to consider an appropriate level of cateh quota for this stock.

Redfish - All Areas

No detalled assessments.

QOther Species

Aveilable information on mackerel and squid in SA 5 and 6 will have to be supplied at the
Annual Meeting 1f adequate asgessments of these specles are to be made. Countries are slso
asked to submit information on unregulated stocke in other Subareas, for example, silver
hake and pollock in SA 4, redfish in SA 1-4, and Greenland halibut, grenadiers, capelin and
gand launce in areas where they occur.



Supp. Table 1.

-2

g9 -

SUPPLEMENT

App. I

Asgessments

Estimated days fished for main specles in SA 5 in 1971, standardized to US OTSI 0-50
tonnage claas.

Main  Stand. if
species days Species Caught as by-

sought fished! Cod Had Red SH Plo oG Her oP OF  Total catch3
Cod 2,824 2,824 2,279 34 130 378 483 6 0 3 6,137 54,0
Had 4,475 1,629 4,475 76 9 828 1,307 0 0 0 8,324 46.2
Red 1,478 238 310 1,478 86 180 452 13 0 1 2,758 46.4
SH 28,697 488 803 115 28,697 2,124 7,920 3,530 3,817 5,366 52,860 45.7
Flo 14,754 2,138 3,010 251 634 14,754 2,685 88 118 148 23,827 38,1
0G 11,442 194 332 11 3,066 561 11,442 904 881 2,140 19,531 41.4
Her 63,351 253 253 127 3,611 507 2,217 63,351 7,539 5,068 82,926 23.6
OP 82,1350 82 82 329 4,365 1,647 4,530 8,236 82,360 14,166 115,797 28.9
OF 4,449 4 &b 0 1,032 507 2,545 138 39 4,449 9,115 51.2
Total 213,830 7,851 11,588 2,421 41,630 21,486 33,581 76,266 95,111 31,341
% f as
by-catch? 64.0 61.3 39.0 1.1 31.3 65.9 16.9 13.4 85.8

; Actual standardized fishing effort in directed figheries.

Percent fishing effort on the specles when it is taken ag by-cetch in other fisheriea,
3 Percent of total fishing effort

by-catch in that fishery.

Supp. Table 2.

Landings standardized days fished, and C/E in SA 5 and 6, 1971.

generated by a apecies fishery which has an effect on species taken as

Main

species Sed! Species Caught

sought days Cod Had Red SH Flo oG Her 0PZ OF Total3

Cod OT 1,397 2,501 865 268 324 8135 865 18 - 5 5,681

PT 1,427 7,619 1,336 - - - 184 - - - 9,139

Total 2,824 10,120 2,201 268 324 835 1,049 18 - 5 14,820

C/E - 3,584 .779 .095 .115 .296 .371 .006 - .002 -

Had OT 4,475 5,836 4,319 599 25 1,830 2,844 - 3 - 15,456

C/E - 1.304 .965 .134 .006 .409 .636 - .001 - -

Red OT 1,478 855 300 11,727 215 396 984 53 1 6 14,537

C/E - .578 .203  7.934 .145 .268 .666 .036 .001 . 004 -

SH 0T 28,697 1,716 776 802 71,321 4,684 17,187 13,862 14,043 14,461 167,549

C/E - .060 .027 .028 2.485 .163 .599 .483 489 .504 -

Flo 0T 14,754 7,688 2,906 1,987 1,569 32,527 5,835 328 445 385 68,424

C/E - .521 .197 .135 106 2,205 .395 .022 .030 .026 -

oG 0T 11,442 707 317 43 7,627 1,240 24,879 3,561 3,255 5,768 58,839

C/E - .062 .028 .004 .666 108 2,174 311 .284 504 -

Her OT 57,857 868 238 1,173 8,933 1,124 4,882 201,554 26,506 13,661 258,939

PS 5,494 - - - - - - 47,666 1,259 - 48,925

Total 63,351 868 238 1,173 8,933 1,124 4,882 249,220 27,765 13,661 307,864

C/E - .014 . 004 .018 141 .018 077 3.934 .438 .216 -

OF oT 81,610 233 80 2,669 10,849 3,565 9,848 32,389 301,296 38,046 398,975

PS 750 - - - - - - 82 1,855 - 1,937

Total 82,360 233 80 2,669 10,849 3,565 9,848 32,471 303,151 38,046 400,912

C/E - .003 .001 .032 132 .043 .120 .394 3,681 462 -

OF 0T 4,449 18 46 2 2,572 1,117 5,536 546 1,465 11,975 22,731

C/E - .004 .010 .001 .578  1.251 1,244 .123 .329 2,692 -
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Main

Species Caught

species Std!
sought days Cod Had Bad SH Tlo 06 Her OPZ OF Totall
Total OT 206,159 20,422 9,847 19,270 103,435 47,318 72,860 252,311 347,014 B4,307 956,784
PT 1,427 7,619 1,336 - - - 184 - - - 9,139
PS 6,264 - - - - - - 47,748 13,114 - 50,862
Other - 7,542 986 767 1,957 3,614 8,231 17,119 14,246 6,068 60,530
Total 213,830 35,583 12,169 20,037 105,392 50,932 81,275 317,178 364,374 90,375 1,077,315
1 Standardized to US OTSI 0-50 tonnage class.
2 poes not include menhaden (240,751 toms).
3 poes not include shellfish (564,957 toma).
Supp. Table 3. Relative catchabilities based on %—% for each year.
1963 1964 1965 1966 1967 1968 1969 1970 1971
usa
0TSI 0-50 1(7.3) 1(8.3) 1(6.0) 1(6.8) 1(7.6) 1(6.7) 1(5.4) 1{4.1) 1(5.2)
51-150 1.06 0.86 0.85 0.81 0.66 0.77 0.94 1.72 1.21
151-500 0.99 0.83 0.95 1.01 0.81 0.91 1.28 2.26 1.66
OTST 0-50 - - - - 4.25 11.90 4.83 10.85 3.60
51-150 - - - 1.75 3.80 1.96 2.36 5.19
151-500 - - - 0.93 1.04 - 2.65 1.88
PS 0-50 - - - - 5.47 - - 47.40 15.11
51-150 14.65 6.90 - 10.00 16.00 12.32 20.14 25.05 38.48
151-500 - 30.00 - 24.50 39.24 24.57 20.84 55.40 64.88
CANADA
0TS 51-150 0.84 - 0.71 0.84 0.35 0.63 0. 44 0.87 0.78
151-500 1.34 1.18 1.34 1.39 0.93 1.16 1.16 1.62 1.30
OTST  501-900 - - - 1.41 1.63 1.62 1.63 2.42 1.82
GERMANY (FBR
OTST  901-1800 - - - 5.77 5.60 5,93 10.56 9.76
>1800 - - - - 6.95 6.50 7.70 14,92 11.94
JAPAN
OTST 901-1800 - - - - - - 0.36! 0.16
>1800 - - - - - - 0.60 0.32
FOLAND
oTs1  501-900 - - 1.28 - 1.64 1.04 1.51 2.69 1.82
OTST  901-1800 - - - - - - - - 8.06
>1800 2.56 3.98 5.80 2.75 2.55 4,06 8.96 9.16
ROMANIA
OTST >1800 - - - - 3.13 2.95 - 4,17 4.73
SPAIN
PT 151-500 - - 1.99 3.22 2.35 2.15 2.75 5.26 4.36
USSR
OTST  151-500 0.84 0.86 1.29 1.51 1.11 1.03 1,07 1.95 1.43
501-900 - 1.04 2.68 2,35 1.70 - 2.69 2.66 1.98
OTST >1800 4.96 5.00 6.81 9.20 5.26 6.64 .98 11.10 8.23
PS 151-500 - - - - 2.06 3.22 4.51
501--900 - - - - 2.41 . 5,37 5.26

1 Hours fished.
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APPENDIX II - REPORT OF THE HERRING WORKING GROUP

Chairman: T. D. Iles Rapporteur: D. S. Miller

The Herring Working Group met during 8-14 January 1973 with representatives present from Canads, Federal
Republic of Germany, Japan, Poland, USSR and USA. The main tasks of the Group were to revise the assesements
made at the 1972 Annual Meeting for the Nova Scotia, Gulf of Maine and Georges Bank herring stocks, to advise
the Commission on 1973 cateh quotas for those stocke and to answer questions posed in the Resolution re
Commission's Herring Research Program (Special Meeting on Herring, January - February 1972, Proceedings No. 4,
Appendix VI). A small group of assesement biologists met at Hamburg, Fed. Rep. Cermany, om 4-6 January 1973
to undertake analysis of any available preliminary data on the status of these stocks from the 1972 fishery.
However, response to an earlier request that Member Countries forward any available data for 1972 to Hamburg
was poor, and consequently much time wag epent at the Rome meeting on the collation of data and making stock
aspessments, thus restricting the time available for detailed consideration of other aspects of the biology
of herring stocks in the ICNAF Area,

On 17 January and sgain on 20-22 January ad hoc meetings of the Working Group were held to consider
specific questions raised in Panel Meetings. Reports of these meetings, although not adopted by STACRES,
are appended as Supplements 1 and 2 to this Report.

1. Stock Identity, Relative Size and Inter-relationships

a) Adult Stage

No additienal information on stock identity and inter-relationships were available for consider-
ation at this meeting.

b) Juvenile Stage

Although no new direct information on the relationship between juvenile and adult population was
available, analysis of mortality coefficients based on various assumptions as to the way 1in which
the juvenile and adult stocks are related does glve a picture which is consistent encugh to
Jjustify ueing working hypotheses. This information 1= given in Table 1.

Table 1. Fishing wmortality coefficients caleculated on different assumptions as to
the relationship between adult and Juvenile populations in the Gulf of
Maine - Georges Bank area.!

Juvenile Juvenile catch assumed to be aesociated with

(Age 2} Gulf of Maine Georges Bank Gulf of Msine and
catch from adults (5Y) adults (5Z+6) Georges Bank combined
Western and
Central Maine (5Y) 0,62 0.19 0.14
All of Maine (5Y) 0.87 0.26 0.20
New Brunswick (4Xb) 2.62 0.85 0.64

Maine and New
Brunswick combined 3.49 1.11 0.84

1 caleculated from a division of catch by mean ‘stock size averaged over the 1960-
1965 year-classes for M increasing with age.

The working hypotheses are that abundence of Juveniles in the Gulf of Maine fishery can give
reasonable estimates of future recruitment to the Gulf of Maine (Div. 5Y) adult atock, and the
abundance of juveniles in the New Brunswick (Div. 4Xb) fishery mey indicate, in a more general way,
future recruitment to the Georges Bank (Div. 5Z 4 Stat. Area 6) stock. It has already been
established as a working hypothesis that Jjuveniles in the Nova Scotia fishery recruit te the Nova
Scotia (Div. &Xa + 4Wb) adult stock, but at the present time the juvenile (weir) fishery of Nova
Scotia does not necessarily reflect yearlclass abundance because of economic factors, While this
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does not lessen the need for more regearch on the distiibutinr, abundance and stock relationships
nf juvenile stages (see Section 4(c) below), there is no reason to believs that the conclusions
reached in this report would be seriously affected by any new information that might become
available. This is particularly so, when it is realized that the 1970 vear-clags wus reascranly
goed in all areas covered by catch quotas.

¢} Larval Stage

The ICNAF larval herring survey program wWas continued in 1972. Offshore eruises with standardized
sempling methods at standard stations were carried out by the following vessels:

Wiecano (Poland) Walther Aerwig (Fed.Rep. Germany}
Alhatross IV (USA} E. E. Prince (Canada)
Argoa (USSR)

The US vessels, Albatross IV, Lucille B, and Duchees II carried out four coestal crulges during
the autumn of 1972 to study the coastal distribution, abundence, and dispersion of larval herving.
and the Canadian vessel E. E, Prince surveyed the Bay of Fundy area in late autvwn.

Freliminary reports containing some quzlitative and quantitative tesults were available 28 rollows:

Georges Pank: Larvae were detected cver the entire ataa of the Bank with evidence that the
spawaing was most concentrated on the northern edge. Some larvae were found in waters north cf
the Bank, suggesting the Influence of the counterclockwise gyro of the Gulf of Maine. Salinity
isopleths on the scuthern edge of the Bank indicated the poseibility oi & dymamlc boundary of
seaward disnersal.

Nova Secotia: TLarvae taken in this area were larger than those in the offshore area confirming
that the Nova Scotis spawning was earlier in the svtumn than that on Georges Bank.

Nantucket Shoals: Significant pumbers of larvae were detected here in early October of 1972
compaved with their occurrence in mid-November of 1971.

Coaotal Gulf of Maine Area: There is an indication of five spawning areas 85 d~lineated by the
occurrence and distribution of recently-hatched larval herring: east of Penohsnnt Ray, south of
Boothbay Harbor, south of Portland, Jeffrey's Ledge and Stellwagen Bank.

s nore complete analysis of the data will be presented at the 1973 Annual Meeting.

Fisheries Trends

Table 2 lists the herring catches by couatry and area for 1972; the-e daca are ~omparable with those
given in Tables 2 to 5 of the Report of the Herring Working Group at the 1972 Annual Meeting {(Redbook
1972, Part I, p. 46-47). The total catch for 1972 of 475,000 tone 1f 652 of the 1971 catch of 729,000
tons and only 49% of the 1969 peak catch of 965,000 tons.

There was a marked decline in catches from the Newfoundland and Gulf of St. Lawrence stocks {Subarea 3
and Div. 4RST) from 264,000 tons 1o 1971 to 99,000 tons in 1972. This involved both the summer Eishery
4n the Gulf of 5t. Lawrence and the winter fiekery of migrante to southwestern ¥ewfoundland. Th= decline
was due to continuing low recruitment which has not been high encugh ro teplece losses from fighing and
natural mortality. Catches from the Ranquereau stock (Div. 4V and 4Wa) weve 13,700 tons in 1972, a
decline from the 1971 catch of 66,000 tons.

Three major stocks were under quota regulation in 1577 and *we catches for these gtocks are given in
Table 3.

The total catch from the Nova Scotla stock (Div. 4Xs and 4Wb) Lo estimated to ba 90,000 toms, about the
same as that for 1971, but this erxcludes glllner catches in inshore waters by Czuvada, for which 1972

data are not yet avallable, <Catches in the Culf of Maine (Div. SY and 4LXb) were 111,700 tons (Table 2}, &
increase of 48,000 toms over the 1971 level. This was mainly attributable to an increase in catches in
the juvenile fisheries of New Brumswick and Maine. The fishery on the Georges Bsnk stock (Dlv. 5Z and
Stat. Ar=a 6) declined from 251,000 tons in 1971 to 139,000 tons in 1972.

In the southern part of the ICNAF Area (from Dlv. 4Wb southward to Stat. Area 6), rthe most significant
development of 1972 was the appearance of relstively good yesr-classes. In the Gulf nf Maine and Bay

of Fundy areas increases in catches of the juvenile fisheries tended to confirm the indication, as
provided by the appearance of juvenile herring om the offshore banke in the early pact of the year, that
the 1970 year—class was larger than the i{hree preceeding rnes. Tn the Nova Scotian area, in addition

to an apparent abundance of the 1%70 year-clase, three-year-old herring of the 1969 xear-class were
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Table 2. Provisicnal herring landings ('000 tone) by country and area (etock) im 1972. (A = gpdults,
J = juveniles)
Subarea Div. Div. Div. Div. DMv, Div. Div. Div. Div. S.A.
Country 3 4RST 4Vn  4Vs 4We  4Wb 4Xa 4Xb 5Y 52 6 Total
A J A J A J
Canada (M) - 40 12 - 25 - 47 15 4 52 11 - - - 205
Canada (N) 49 10 - - - - - - - - - - - - 59
Germany (FR) - - - - - - - - - - 3 - 28 - a1
Japan - - - @ - - 1 - - - - - 1 - 2
Poland - - - - - - - - - - - - 41 8 49
Romania - - - - - - - - - - - - 1 - 1
USSR - - - 1 - 21 4 - - - - - 43 4 73
Usa - - - - - - - - - - 19 20 3 ¢ 42
Other Members - - - - - 1 - - - - - - - 2
Non-member!
(GDR) - - - -~ - 1 ? - - - 2 - 8 - 11
Total 49 50 12 1 25 23 52 15 4 52 35 20 126 12 475
Gulf of Banquereau Nova Scotia Gulf of Maine Georges Bank
5t, Lawrence

1

the case of 4X, could not be estimated,

4¥Wa = Chedabucto Bay area
4Wb = Div. 4W offshore

4Xa = Div. 4X offshore and Nova Scotia inshore
4Xb = New Brunswick side of Bay of Pundy

Non-member catches were asgumed from the 1972 quota proposals, or from USA surveillance flighte, or, in

Table 3. RHerring catches and quota allocations (tona) for 1972.
4Xa~4Wb 5Y 5Z+6

Country Catch Quota Catch Quota Catch Quota
Canada 47,3291 35,700 11,357} 6,000 0 5,800

(62,626) S (9,000)3
USA - - 18,989! 21,000 3,813 4,000

(38,494)% (18,000)3

Peland - - - - 49,492 49,400
Japan 924 1,000 - - 1,161 1,200
USSR 24,8824 26,3004 - - 47,08g9" 48,200
Germany (FR) - - 2,936 2,500 27,704 31,600
Non-members 1,0002 1,000 2,0002 250 8,2002 8,200
Romania - - - - 6002 600
Other
contracting 1,0002 1,000 - 250 1,0002 1,000
governments
Total 75,135 65,000 35,282 30,000 139,059 150,000

(90,432)5 (54,787)%
1 catches from adult fishery.
2 pesumed catches; no date available.
3 Adjusted quota - 3,000 tons assigned by USA to Camada.
“ USSR data for first 10 montha only.
5 Total catch including juvenile fisheries.
6

Total cateh including juveniles for Div. 5Y only;

see Table 2 for Div. 4Xb catches,
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sbundent and were heavily ewploited. The 1969 year-class in the Gulf of Maine and the Georges Bank
areas were very swall, and thin marked lack of year-class parallelism tends to confirm the validity of
the stock divlision boundary between the Nova Seotia stocks and those to the south and west.

Herring Asaessments

a)

b)

Definitien of ctock size and recruitment for purposes of herring assessment

The term "stock size az at the beginning of the year...." has been referred to often, both in
reperts of the Herring Working Group and in Commiseion proposals and resolutions. There 18 a
posaibility of misunderstanding as to precisely what 1is meant by this term. In this report the
stock size 1s defined as that for herring of age 4 and older at the beginning of the calendar
vear, This 1s the adult (spawning) pepulation remaining after the previous year's fishing.

This definition differs from a commonly used conventional definition which includes also the
potential recruits during the year, i.e. in thie context, 3-year-old fish. It 1s also necessary
to tear in mind the cdistinction between recruitment to the fishery and recrultment to the adult
(spawning) population. In some areas there 1s no difference; the fishery exploits only adults.
In other areas, e.g. Jeffreys Ledge (Piv. 5Y) and Nova Sectia (Div. 4X), }nvenile fish which will
not spawn during the fishing year may be in the szme general area as adults and can be fished at
the same time.

Div. 5Y Herring Assessment

catch statistics: The total catch of herring by the USA, Canada and Fed, Rep. Germany was 52,787

tons In Niv. 5Y in 1972 (7able 3). Non-merber countries fished in the quota area but no catches
have been revorted. A 2,000-ton catch by non-membetrs was apsumed for assessment purnoses, glving
an estimated total catch of lherring from the Div, 5Y adult fiatery of 35.282 tons or 18% more than
the sllowable quota of 30,000 tons and 537 more than the catch of 23,000 tomns recomrended by

the Herring Working Group at the 1972 sanual Meeting. The total (adulte and juveniles) catch in
1972 from Div. 5Y was at least 3,000 tons higher thau the 1971 catch of 50,000 tons. While the
1972 adult catch was lower tham that in 1971, the reduction was more than compensated for by an
increase in the juvenile catch from 12,400 tons in 1971 to 19,500 toms in 1972.

Year-class abundance: The age composition of the Div. 5Y adult fishery (Table 4) indicates the

continucd declina in older figh and the greater dependence of the fighery on current recrultment.
The good yesar-clasees of 1960 to 1963 constituted 53%, 211 and 3% of the total catch (by welght)
in the years 1970, 1971 and 1972 respectively. The very poor year-claasses of 1965 and 1969
produced 2%, 13% apd 23Z in the same years. Tn 1972, sge 2 herring were taken in significant
numbers (about 2,000 tons) in the adult fishery. The catches of the 1966 year-class (the best
since 1963) has also declined, so that recrultnent to the adult spawaing stock {age 4 and older)
will continue to he very poor until the 1970 year-class recruits in 1974 and 1975. The increase
in catch in the Maine fishery in 1972 was due to the fairly good 1970 year—class (Table 5). This
year-class appears to be less abundant than the 1966 year-class but larger than the 1967, 1968
and 1969 year-classes.

Table 4, Percentage age compnsition of herring (by number)} im the Div. 5Y
adult fishery.

Age
Year 2 3 4 5 [ 7 8 a+
1967 0.06 0.9 8.75 21.95 39.59 24.28 1.95 2,48
1958 0.38 11.95 11.77 19.85 19.73 18.85 12.39 5.08
1969 1.21 27.43 4,35 6.52 i5.79 13.70 14.84 10.76
1979 i-91 5.21 14.73 10.25 = 14.99 15.05 13.04 24.82
97 n.35 12.77 12.52 12,76 20.29 14.54 8.84 11.93

19712 1L.25 8.24 19.65 18.95 20.49 13.96 4.89 1.97
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Table 5. I;;;llg;;ring catchea (millions of fish) by region and age #n the Maine (Div. 5Y) fishery,

Age
Region Year 1 2 3 4 5 6 7 8 8+ Total
Western Maine 1968 4.6 128.0 36.7 1.6 0.2 - - - - 171.1
1969 3.0 52.6 63.9 3.8 - - - - - 123:3
1970 0.4 65.4 17.8 3.0 1.9 - - - - 88.5
1971 38.5 38.7 4.0 0.3 0.8 1.2 0.5 0.4 0.3 84.7
1972 0.1 85.6 5.9 1,5 l.0 0.5 0.3 - - 94.9
Central Maine 1968 8.4 195.4 59.8 1.1 1.2 - - - - 265.9
196% 1.1 60.2 93.9 3.0 0.6 0.5 0.3 0.2 0.2 160.0
1970 1.4  104.9 24,4 9.8 5.6 1.2 0.3 0.3 - 147.9
1971 26.9 21.3 12.2 20.7 7.0 0.4 - - - 88.5
1972 - 202.7 1.2 1.7 0.4 0.9 0.6 - - 207.5
Eaetern Maine 1968 3.9 307.4 160.4 5.6 8.8 - - - 486.1
1969 1.6 103.8 91.1 4.7 - - - - - 201.2
1970 0.1 12.8 3.0 4.4 1.0 2.3 1.4 1.3 0.5 26.8
1971 43.6 1.9 1.4 - - - - - - 46.9
1972 0.1 49.7 0.2 0.0 - - - - - 50.0

Eatimates of fiehing mortality: Sampling of the Div., 5Y adult fishery in 1972 produced eufficiently
accurate estimates of catches by year-class to provide the basis for a virtual population analysis
(Tebles 4-8). The age composition data prior to 1972 were limited and the estimares of fishing
mortality (Table 6) are therefore approximate. The average F (based on age 4 and &ll older fish)
increased from 1967 to 1971 and then declined slightly from 0.63 to 0.53 in 1972. Estimates of

F for ages 4~8 only (which are probably more reliable) increased to 0.52 by 1971 and 0.50 by 1972.
From yleld-per-recruit considerations, this fishing mortality on the atock should not exceed those
latter values. Fishing mertality estimatés (Table 7) were also made for the Maime juvenile fishery
(specifically on age 2 fiah) using age 2 sotck sizes as determined from the adult fishery and the
catches of age 2 fish from Maine juvenile fishery. For the 1960 to 1962 year-classes the estimates
of F are in reasonable agreement with previous ones, but estimates for the 1965 to 1968 year-classes
(F about 0.6) are smaller than previous estimates (about 0.8); however except for the 1965 year-
class, all eatimates exceed 0.5.

Table 6. Estimates of fishing mortality for the ICNAF Div. 5Y adult herring fishery from virtusl population
anslysis assuming a constant M of 0.2,

Average F
Year-Claas for ages 4
Year 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1570 and older

1967 3.23! .25 .12 .10 .22 .19 .10 .04 - - - - - - - .13
1968 - .43 .74 .37 .38 .30 .29 .26 .14 .09 - - - - - .27
1969 - - 2.58 .57 .42 .38 .45 .33 .11 .04 .18 .01 - - - .24
1970~ - - 3.01 1.52 1.3% .94 .83 .46 .16 .18 .06 .02 - - .48
1971 - - - - 3.88 2.17 2.17 2.43 1.18 .57 ,37 .19 .15 .05* - .63
1972 - - - - - 1.92% 3,272 3.422 1,532,792 702 402 .302 ,25% - .53

1 Average of mortalities at age 11 for 1968-1971.
2 From iterstion of exploitation rate where Ni for 1972 = N1 le-zi—l

3 determined from Nze—.63~.2—.11-.05 vhere .63 1g F from the

the Maine juvenile fishery, .2 ie M at age 2, .11 is F age age 3 in the Maine fishery and .05 is M for
the first quarter of age 3.
“ Assumed same proportional change in 1971 over 1970 as occurred with age 3,

¥ Frow iterarion of exploitstion rate with N
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Table 7. Estimates of fishing mortality in the Maine juvenile fishery from a comparison of stock
aizes calculated from the Div. 5Y adult fishery and the Maine juvenile catch.

Age 4 year

class size Age 3 catch Total Maine fishery (age 2)

of adult Maine Adult age 3 Year-class
Year- fishery fishery fishery catch Catch size Fishing
clags (millions) (millions) (millions) (millions) (millions) (millions) mortality
1960 211.13 497.9 0.0 497.9 2,238.4 3,460.8 1.20
1961 288.13 22.5 0.0 Y 22,5 771.8 1,313.1 1.02
1962 227.23 57.8 - 57.8 474.9 941.8 0.80
1963 178.23 208.5 0.0 208.5 932.9 1,578.3 1.02
1964 147.23 122.1 0.6 122.1 292.7 708.7 0.71
1965 174.13 256.9 17.7 256.9 268.1 926.7 0.38
1966 176.13 249.0 39.0 249.0 631.4 1,349.3 0.71
1967 144,13 45.2 9.3 45,2 218.3 529.8 0.60
1968 128.8% 26.8 23,1 26.8 186.5 465.6 0.58
1969 40,84 7.3 12.7 20.0 73.7 172.22 0.63!
1970 ? 82.7% - - 338.0 789,62 0.63!

1 Assumed from an average over year-classes 1966-1968.
2 zZC

From No =g assuming an average F over the 1966-1968 year-classes of 0.63 at age 2.

with F's estimated from virtual population method.

From No = - Z
F(l-e )

4 Aseuming F at age 2 of 0.63 with known catches at age 2 and 3, and F at age 3 in the juvenile
fishery of 0.11 and in the adult fishery of 0.25.
5 Agsuming F at age 3 to be the same as the average for the 1966-1969 year—-classes.

Estimates of stock size: Due to low recruitment, the adult stock size in Div. 5Y has been declining
(Table 8). The stock eize (age 4 and older) for 1973 is estimated to be about 337 by weight of

that eatimated for 1967. The decline was especially rapid after 1970 due to the poor 1967 and 1968
year-classes and recruitment in 1973 will be low due to the poor 1969 year-clasa. However,
Tecrultment should improve substantially in 1974 due to the relatively good 1970 year-class. If
the fishing mortality in 1973 lies between 0.1 and 0.5, the recruitment should vary between limits
of 15,000 and 33,000 tons glving a stock size in 1974 of from 43,700 to 75,000 tons (Fig. 1). The
gtock sizes (age 4 and older) in 1972 and 1973 were estimated to be 77,000 and 50,000 respectively.

Eatimation of recruitment: The relative year-clasa size, as determined from the Maine juvenile
fishery, is assumed to provide a quantitative measure of recrultment to the Div. 5Y adult fishery.
Two levels of the 1970 year-clase size at age 1 were determined, assuming fishing mortality rates
of 0.63 and 0.80 in the juvenile fishery. The average fishing mortality for age 2 of the 1966,
1967 and 1968 year-classes was 0.63 which, with a fishing mortality of 0.29 at age 3 (averaged over
the 1966-1969 year—classes in the juvenile fishery), produced a maximm year-class size entering
the Div. 5Y adult fishery in 1973, An F of 0.8 1in the juvenile fishery produced the assumed
pinimum estimate of recruitment for 1974,

Gatch quotas: Figure 1 shows the relation of 4 range of 1973 catchea to resulting 1974 stock sizes
(age 4 and older) based on the two estimates of recruitment. To maintain the stock size im 1974
at the same level as st the beginning of 1972, a maximum of 5,000 toms should be harvested, if
recruitment is assumed to be the larger of the two levels and all age 3 fish are available to the
fishery. An F slightly lesa than 0.5, the maximm (according to yield per recrult considerations}
that should be placed on the total stock (age 3 and older), would allow a catch of 30,000 tons but
would, at best, maintain the very low 1973 stock slze of 50,400 toms. If recruitment were at the
lower of the two levels, the catch should be only 20,500 tons (F = 0.36) to maintain the 1973
gtock level. Since the 1970 year-class appears to be the best year-class since that of 1966, the
catch In 1973 should be reduced perhaps to no more than 7,500-17,500 tons, which would allow this
year-claes to increase the stock elze toward the 1972 level, i.e. to regain 50%Z of the loss in
stock size from 1972 to 1973.
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Table 8. Stock siree of the Div. 5Y herring fishery (millioms of fish).

Year
Year-class 1967 1968 1969 1976 1971 1972 1973
1956 0.4 - - - - - -
1957 3.5 2.1 - - - - -
1958 7.2 5.0 1.9 - - - -
1959 16.3 11.2 6.6 3.0 - - -
1960 97.9 63.8 35.2 19.0 3.5 0.11 -
1961 182.2 118.5 73.3 40.9 8.8 0.8 0.13
1962 184.0 131,7 80.4 41,6 13.3 1.11 0.053
1963 178,2 141.3 87.7 52.0 18.7 1.3! 0.053
1964 - 147.2 104,2 79.7 41.2 10.41 1.82
1965 - 227.0 174.1 136.6 92.4 42.8! 15.93
1966 - - 260.7 176.1 120.5 68.11 27.73
1967 - - 190.9 176.5 144.1 97.6! 53.63
1968 - - - 190.5 182.7 128.81 78.1%
1969 - - - - - 64.02 40,83
1970 - - - - - - 245,24
Total stock
size age &
and older 669.7 620.8 563.4 548.9 442.5 351.1 218.1
! Prom Nie_(Fi +0.2) where 1 refers to the year-classes in the year 1971;

Fi from virtual population analysis.
2 Assuming F at age 2 in Maine juvenile fishery of 0,63 (the average over the
1966-1968 year-classes).
3 From Nie—(Fi +0.2)
4 Assuming F at age 2 in Maine juvenile fiahery of 0.63 and F at age 3 of

where i refers to the year-classes in the year 1972,

0.29 (the average over the 1966-1969 year-classes).
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Fig. 1. Catch quota options and resulting stocks for Div. 5Y.
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Division 5Z - Statiatical Area 6 Merring Assessment

At its mid-term meeting in January 1972, the Herring Working Group iIndicated that an allowable
catch of 95,000 tons in 1972 would result in no increase in stock size (age 3 and older) from the
level at the beginning of 1972. This assumed that recruitment in 1972 would be the same as in
1971. However, an allowable catch of 150,000 tons was adopted by the Commisaion for 1972, a
catch which was considerably greater than that which would have allowed stock replacement. In
addition, it is now known that recruitment in 1972 was less than that which was assumed, so that
the stock size at the beginning of 1973 is estimated at 158,000 tons compared with 240,000 tons
at the beginning of 1972, i.e. a 34% declipe in one year.

The Commiasion's Resolution om the herring research program (Special Meeting on Herring, January -
February 1972, Proceedinga No. 4, App. VI) specified that the Working Group provide an estimate

of the level of catch in 1973 that would maintain the stock size at the level obtaining in the
beginning of 1973. This implies thst the deteriorstion of the atock situation during 1972 is
acceptable to the Commissicn, whereas it wae gtressed in the 1972 Report of the Herring Working
Group, and is re-emphasized here, that stock level was already so low a8 to cause concern about
the possibility of maintaining optimum recruitment. It is for this reason and for othera which
will be dealt with in their proper place, that the advice to the Commission, in regard to the

Div. 5Z - Stat. Area 6 stock, i1 framed in such a way as to indicate a wide range of opticnal
actions which allow the possibility of stogk rebuilding.

The method for the assessment of the Div. 5Z - Etat. Area 6 herring stock was subatantially as
described in the 1972 Annual Meeting Report of the Working Group (Redbook 1972, Part I, page 53).
Data from the 1972 fisheries were collated and incorporated into the analysis. Age frequencies
from individual countries were weighted by catch to derive the final age composition of the catch
by numbers for age groups.

Fishing mortalitiea for three years prior to 1972 (1969-1971) were averaged for each age group to
determine the distribution of F by age groups. The age group contributing most to the 1972 catch
was adopted as the standard and values of F on other age groups were expressed as percentages of
this standard.

A mean F for all ages from 3 years was derived by applying the 1972 catch data in Fig, 6 of the
1972 Working Group Repert (Redbook 1972, Part I, page 65). This value was F = 0.8, and it was

adjusted for each age group from the percentages derived from the 1969-1971 data. These values
for F were applied to individual age groups in the 1972 catch to determine year-class abundance
for 1972 and total stock size for 1972. Cohort analysis then gave estimates of stock size and

fishing mortality for earlier years.

The results of this analysis are presented in Table 9, and theae form the basis for catch prediction
in 1973 and stock size estimates at the beginning of 1974, which are {iluetrated in Fig. 2 at two
assumed levels of abundance for the 1970 year-clase and summarized in Table 10, For the two
assumptions as to the size of the 1970 year—clasa, Table 10 gives the initial 1973 stock size (age

4 and older), the 1973 recruitment of 3-year-old fish, the resulting 1973 atock size (age 3 and
older), the 1973 catch which fncludes that of the recruiting 1970 year-class, the resulting initial
1974 stock size (age 4 and older) and the F values associated with the catch.

Concerning the Commission's request that the Working Group provide the best possible information
on the level of catch in 1973 that will maintain the atock size at the level obtaining in the
beginning of 1973 (Special Meeting on Herring, Janusry - February 1972, Proceedings No. 4, App. VI,
item 2(d})), the Working Group considered two optiona:

1) if the 1970 year-class iz the same size as the 1966 year-class, the 1973 catch level to
maintain the 1973 stock size is 225,000 tons; and

i1) 4if the 1970 year-class is 75% of the size of the 1966 year-class, the corresponding catch
level 18 175,000 tous.

However, these catches achieved only at values of F (0.92 end 0.82 respectively), which are much
higher than the F equivalent to MSY (F = 0.45), Such heavy exploitation of 3-year-cld herring ia
biologically wasteful. Moreover, even if a high proportion of 3-year-olds matured in 1973 {and
this cannot be guaranteed), they would be contributing to the stock's aspawning at considerably
less than their meximum reproductive Potential, since egg production per unmit welght of fish
increases with aize and age over the life span of the fish. Because the stock size has been
markedly reduced in recent years, the question of emsuing future recruitment potential must be
considered.
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A proportion of the 1970 year-claae will not exceed the minimum size limit of 9 inches (22.86 cm)
total length, and these would be protected particularly in the early months of the year, 1.e. before
the main period of growth. Table 11 gives mean lengths of 3-year-old herring in the Gulf of Maine
inshore juvenile fishery and in the Georges Bank fishery; these indicate that during the first
gix montha of the yesr a substential propertion of the 1970 year-class could be under the size
1imit. In the last six months of the year, when the main fishery accurs, thg‘majority of age-3
fish are likely to exceed the size limit of 22.86 cm and are likely to contiibute substantially
to the fishery even if the minimum size 1imit 18 adhered to. Finally, there can be no guarantee
that the 1971 year-class will be large; 1f it ie pignificantly smaller thin the 1970 yedtr-class,
then the 1974 prospects could be very poor unless part, at least, of the potential of the 1970
year-class is reserved.

9. Herring stock size {millions), catch (millione), and fiahing wortality for the Georges Bank stock
(Div. S5Z + Stat. Area 6).

Stock size Stock size
for age 3 for age 4
Age and older and older
Number we {'000 Kumber we('000
Year 9+ 9 8 7 6 5 4 3 2 (millioms) tona) {millions) tona)
Stock
19671 20 21 133 1100 1302 973 1402 1201 - 6154 1322 4953 1136
1968! 13 64 557 B39 699 1093 977 1454 - 5696 1232 4242 1007
19691 47 152 295 361 591 735 1143 1627 - 4951 988 4324 4072
19701 35 67 125 232 351 745 1291 1012 - 3858 761 2846 604
19711 43 56 106 177 1365 649 715 565 - 2676 550 2111 462
1972 331 411 511 140l 2741 336! 1621 5653 - 1602 328 1037 240
1973 252 102 452 1132 1242 552 3332 igigz - 1925-2332 347-410  705-705 158-158
Catch
1967 10 11 49 379 251 108 61 7 2 878 219
1968 7 22 337 433 233 336 72 52 3 1494 373
1969 24 110 191 189 278 277 210 46 - 1324 306
1570 18 30 52 93 122 270 451 125 13 1173 247
1971 22 14 50 104 176 285 276 333 13 1271 263
1972 17 23 36 79 125 170 87 28 22 587 138
F
1967 - 0.74 0.53 0.48 0.24 0.13 0.05 0.01 - 0.18%
1968 - 0.46 1.10 0.85 0.46 0.41 0.08 0.04 - 0.40%
1959 - 1.61 1.25 0.86 0.76 0.54 0.23 0.03 - 0.42°%
1970 - 0.63 0.60 0.58 0.48 0.51 0.49 0.15 - 0.415
1971 - 0.33 0.75 1.04 0.76 0.66 0.56 1.05° - 0.745
1972 - 0.95 1.41 0.94 0.69 0.80 0.88 0,33 - 0,647
1 c 2
Stock aize caleculated from —
F(l-e )

Z

2 gtock size calculated from N = Ne i

i+l i

3 Assumed to be the same as for 1971.

% aAgsumed to be within the range of 75% to 100X of the 1966 year-class at age 3.

5 The average F is weighted over year-classes by stock aize in oumber.
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A. RECRUITMENT [970 YC = 75% OF 1966 YC.

STOCK SIZE 1973

AGE 3 & OLDER.
STOCK SIZE 974

g 3001 AGE 4 & OLDER. —
o 4 o — >RECRUITMENT
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o —_
- i —— -STOCK SIZE 1973
L;:J AGE 4 & OLDER.
o 100-
o
o ] CATCH 1973
0 1 T ] I | 1 | 1 1 1
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F (WE!GHTED MEAN AGE 3 & OLDER)
B. RECRUITMENT 1970 YC = 1966 YC.
—— 1 STOCK SIZE 1973

400 — | AGE 3 & OLDER.
= J STOCK SIZE 1974 —_
7] AGE 4 8 OLDER, —
£ —
2 300 « — fRECRUITMENT
0 1 -
& —
¥ —
¢ 2001 — J
o . —-— - STOCK SIZE 1973
8 AGE 4 & OLDER.
= 1004

CATCH 1973
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F (WEIGHTED MEAN AGE 3 & OLDER)

Fig. 2. Georges Bank herring (Div. 5Z and Stat. Area 6): stock

slzes at beginning of 1973 and 1974 in relation to 1973

catches, assuming two estimates for recruitment (1970
year—class) in 1973.
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As & guide to the Commission in interpreting thesee factors in conjunction with the data in Table
10, and in answer to the Commigsion's question concerning yileld-per-recruit conglderations, the
following facts can be poimted out:

1) Assuming that the 1970 year-claes is about equal to the 1966 year~clasa, with F = 0.45, i.e.
corresponding to MSY, the 1973 catch would be 135,000 tons, the 1974 stock size would be
250,000 tons, i.e. about that for 1972 (240,000), and just over 607 (by numbers) of the 1970
year-class would survive into 1974.

i11) Assuming that the 1970 year—class is 75% of the size of the 1966 year-class, with F = 0.45,
the 1973 catch would be 115,000 tons, the 1974 stock sige would be 204,000 toms, and again,
just over 60% of the 1970 year-class would gurvive. On the same assumption as to 1970 year-
class size, to regain the 1972 stock level (age 4 and older) would involve an F of 0.29 and
a catch of 83,000 toms.

Table 10. Effect of the 1973 catch in Div. 52 and Stat. Area 6 on stock size at beginming of 1974 with
associated F values.

Stock size 1973  Recruitment  Stock size 1973  catch Stock eize 1974
(Age 4 and older) 1973 (Age 3 and older) 1973 (Age & and older)
('000 tons) ('000 toms) ('000 toums) (*000 toms) (*000 toms) F

(Assuming 1970 year-clase is same gize as 1966 year-claas)

158 252 410 225 158 0.92
158 252 410 197 186 0.76
158 252 410 174 209 0.63
158 252 410 149 234 0.50
158 252 410 121 263 0.37
158 252 410 88 297 0.25
158 252 410 47 340 0.17

(Assuming 1970 year-claes ls 751 of 1966 year-class)

158 189 347 175 149 0.82
158 189 347 155 169 0.68
158 189 347 132 191 0.54
158 189 347 108 216 0.40
158 189 347 79 246 0.27
158 189 347 42 285 0.18

Table 11. Monthly mean lengths of herring at age 3.

Year

Western Matne | 55 o | 22.6 | 21,2 | 21.8 | 22.8 | 23.1 | 24.1 | 25.4 | 25.0 | 25.1 24.6 | 24.3

(US date)
Georges Bank | o905 | 20.2 | 19.4 | 21.2 | 22.8 | 22.8 | 25.1 | 24.8 | 24.6 | 24.6 )} 24.5 24.8
(us data)
Georges Bank - - - - - - | 28.2 | 26.2 | 2a.2 - - -

(USSR data)




d)

~ 43 - App. 1I
’ Herring

Division 4X Assessment

It 1s not yet possible to complete a formal assessment of the Nova Scotia stock. Sufficiently
detailed information on catch location for mobile fleet operations is not yet available and, in
any case, cannot now be provided for earlier years for comparison., Because the same fishing areas
in the Canadian fishery may contain Juvenile, pre-spawning and spawming fish in propertions which
vary from year to year and from week to week within a fishing season, the problems of determining
the numerical exploitation of individual year-classes are great. Recommendations to the Commission
as to catch level can therefore be framed only generally, and for 1973 are best defined in terms

of recruitment prospects.

Fig. 3 shows the Div. 4X portion of the areas where the Canadian mobile fleet effort ie concentrated
in fishing for herring. Area A also contains much of the inshore weir fishery (which extends some-
what further inte the Bay of Fundy) and 1s also the area where a diacrete section of the Canadian
fleet, mainly amall boats of about 20 m, concentrates ite activity in the early and late part of

the season. Herring in Area C are exploited mainly by larger vessels (based at Yarmouth and East
Pubnico), usually in the early part of the season. Area B is the spawning area for the stock to
which effort is diverted from Areaa A and C during the main spswning season in August (see Res.

Doc. 72/11).

68° 66° &4

1 ! Il 4 1

Fig. 3. The ares covered by the Canadian puree seine
fighery for herring in Div. 4X.

The main features of the 1972 season were the occurrence of 2-year—old herring (1970 year=-class)
in considerable numbers in Area A (along Digby Feck) where they were caught in the purse seine
fishery, and the presence of large concentrationa of 3-year-old fish {1969 yesr-clase} in Area C.
The average catch rate in Area A was about 20 metric tons/boat night, i.e. almost the same as

that for 1971 for the same area (Res.Doc. 72/11). However, 1972 catches in this area contalned
higher proportions of 2-year-old fish. Preliminary age-composition data indicate a relatively
high abundance of 2-year-old fish in the area. There 18, therefore, some indication that the 1970
year-class 1a reasonably large for the Nova Scotia stock, as it may alac be for the Georges Bank
(Div. 5Z and Stat. Area 6) and Gulf of Maime (Div, 5Y) stocks.

Of more immediate importance is the 1969 year-class, which seems to be of reascmable sfze in the
Nova Scotla stock whereas it was relatively small in both the Gulf of Maine and Georges Bank
stocks. USSR data presented at thies meeting gave the distribution of young herring in the offshore
areas from Middle Bank in Div. 4W to south and wast of Cape Cod in Stat. Ares 6. On the Nova
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Secotia shelf, to the south and east of Area C, there was a wide distribution of juvenile herring
in the period January to April 1972. Of three length-frequency eamples, two gave a range of l4-
22 cm with means of 17.3 and 17.8 cm. The third gave a range of 12-17 cm with & mean of 14.1 cm.
Since these samples were taken before the growing period the larger fish in the samples are of a
size that would indicate they belong to the 1969 year-class.

Table 12 gives length frequencies of catches in Area C for July and August 1972 when the largest
catches were made, and a large proportion of the Canadian catches were 3«year-—old herring. Catch-
per-effort data are available for this area in 1972 from log-book records of individual vessels,
many of which caen be identified as having fished in the same area in 1971. The 1972 catch-per-
boat-night (m tons) was 67.1 m tons compared with a figure of 31.5 toné per boat night for the
game area in 1971 (Res.Doc. 72/11). Bearing in mind that the 1972 catch consisted mostly of 3-
year-olds of 1969 year-class whereas the bulk of the 1971 catch was 4-year-old fish and older,
the 1969 year-class would appear to be quite abundant. Indeed the 1972 catch—per—effort in this
area was nearly as high as the peak level of 64.7 tons per boat night recorded in Area B in 1966.
This year-class also cccurred in high larval concentrations inside the Bay of Fundy in late 1969,
some months after the epawning period (Res.Doc. 71/32).

Table 12. Length frequency distribution (per mille) of berring in the Canadign fishery in Div. 4Xa, 1972.

. Length {cm)
<18 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33

Area C

July - 16 77 226 319 192 75 11 21 22 11 8 1 3 2 4 2

(see Fig. 3) ,,, 1 5 19 142 277 316 200 26 7 5 1 1 - - - = -

e}

The fishing mortality rate to which the 1969 year-class was subjected to in 1972 is not yet knowm.
The number of Canadian vessele fishing in the area hae declined in recent years, and there was no
appreciable increase in the pumber in 1972, although accurate data are mot yet available. However,
a large non-Canadian fleet of midwater trawlers and purse seiners, together with factory ehips,
was reported in Area C in late July and early August of 1972 about 20 miles from shore. Reports
to date indicate that only 3,000 tons were taken in the area, but non-member countries (known to
have vessels in the area) have not yet submitted data.

Although a virtual population analysis has not yet been dene for this stock, preliminary estimates
indicate that about 200 million fish of the 1969 year-class were removed in 1972 (includes only
recorded catches). This number is about the same as that estimated to have been removed from the
1966 year-class as 3-year—old fish in 1969. However, while the 1966 year-class was heavily
exploited alsc as 2-year-olds in 1968 (500 million fish), relatively few of the 1969 year-class
were caught in 1971, for reascms which are not understood. Total removals from the 1969 year-class
at ages 1, 2 and 3 are thought to be considerably lese than those from the 1966 year-claes over

the same ages.

Although the relative size of the 1969 year—clase and the degree of escapement to the 1973 fishery
cannot be quantified with certainty, there is sufficlent evidence to indicate that prospects are
reasonable and no reason to suggest that the allowable catch be decreased for 1973. Furthermore,
the 1969 year—-class was abundant enough on the grounds to divert some Canadian effort from the pre-
spawning adult fishery, so that effort om the 1972 adult etock may have been lower, thus resulting
in more adults surviving at the end of 1972 than would normally be the case, and there are at least
reasonable prospects for the 1970 year-class as well. It must be pointed out that exploitation of
juvenile fish in the area was too high 1n 1972, and, while the biologiaal eitustion makes this
difficult to avoid since adult and juvenile year-claases are found in tha same general fishing
area, attempts to cvercome this problem must be made if the fullest potential of the stock is to
be realized. '

Prediction of Year-class and Quota lLevels

The Working Group wishes to make some observations on the US proposal that quota levels for the
herring stocks for 1974 be decided at the 1973 Annual Meeting and not at a Special Meeting of the
Commission in January 1974 (Comm.Doc. 73/2).

Advice to the Commission on catch levels is greatly dependent on estimates of future recruitment,
which for the 1973 quota year were derived mainly from the resulta of the 1972 juvenile fisheries
as indicating the size of the 1970 year-class. No information on the 1973 juvenile fisheries will
be avallable at the 1973 Annual Meeting; nor will there be sufficient information om the adult
fisheries to confirm estimates of 1973 recruitment of the 1970 year-clase made at this meeting.
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Juvenile surveys are ezpected eventually to make a contribution to predicition, but it is not
likely that reliable estimates will be available in 1973. The results from larval surveys are
expected to throw light on stock identification, relative adult stock abundance and dieperaion of
larvae from the spawning grounds, but their importance for predicting future year-class abundance
1s being investigated. The importance of developing predictive cspabilities by extending the
scope of surveys for larvae snd juvenile stages will be discussed below. Bowever, it must be
mentioned that assessment will be difficult at Anpual Meetings until these surveys are producing
reliable results, and even thenm it may be necessary to make assumptions as to the size of incoming
year-clesses as a basis for asgessment, e.g. that the year-claes size is the average for the last
five years.

It is suggested, therefore, that the possibility of modifying agreements reached at Annual Meeting
by the incorporation of the results of Mid-term Meetings of the Herring Working Group be explored.
Alternatively, modifications in administrative procedures could be considered which might solve
the problem that would be caused by the adoption of the US proposal.

ICNAF Herring Research Requirements

a)

b)

c)

d)

e)

Tagging Experiment

US scilentists reported on the availability of tag detection machines. However, it was felt that

the question of estimation of year-claes size in the early stages of the life history to assess
recrultment prospects is of much higher priority at this time, and no tagging program is recommended
for the present. The importance of tagging experiments is realized snd the subject will be kept
under review,

Larval Sutveys

It was agreed that continuation of the ICNAF Herring Larval Survey Program is desirable. The

value of these surveys lies in the contribution they can make to estimation of adult atock size,

to stock identification by following larval dispersion, and to understanding the factors influenc-
ing larval survival which will affect year-class size. The methods used im the 1971 and 1972
surveys should be reviewed in order to explore the posaibility of developing prediction capabilities
for future year-class astrength.

Surveys for Juvenile Herring

The results of juvenile surveys by USSR research vessels in the offshore areas in early 1972 and
the tentative corfirmarion of good year-classes indicate that coordinated juvenile surveys are
valuable. Initial plans were made for a winter survey in the period from the last week in February
to the third week in March 1973. Countries éxpected to partlcipate are Fed. Rep. Germany, Poland
and USSR, The area from the Nova Scotia shelf to Long Island was chosen and tentatively subdivided
into areas each of which would be covered by a research vessel from a member country. It was
recognized, and is strecsed here, that surveys of inshore areas should be carried out over the same
period, and Canada is requested to mske a speclal effort to provide survey-vessel facilities for
this purpose.

It was considered that the development of a Juvenile survey program was of the greatest importance
in providing information on future stock prospects.

Sampling and Statistics

The assessment responsibilities of ICNAF scientists and the need to provide regular, up-to-date
and increasingly-precise advice for management demands an increasingly effective and comprehensive
system of statistlcs and sampling. The present situation for herring is poor, both as to quantity
and quality and as to timeliness of presentation,  and improvement in the relisbility of advice
now depends on improvement inm the provision of basic catch atatistics and adequate sampling.

Attempts will be made during 1973 to standardize reporting formats, but these will not be effective
unless a special effort is made by all member countries to improve the present standards of
collection and reporting.

Otolith Exchange Program

An ageing workshop proposed for early January 1973 at Hamburg did not materialize. Instead, the
USA and Canada held & meeting at St. Andrews, Canada, for standardizing methods and conventions
in using otoliths for ageing purposes. A document reporting the results of this meeting wae
Presented to the Herring Working Group (Res.Doc. 73/2).
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SUPPLEMENT 1. REPORT OF ad hoe MEETING OF HERBING WORKING GROUP,
17 JANUARY 1973

The Joint Meeting of Panels 4 and 5 requeated the Working Group to review the assesseent for the Nova
Scotia stock (Div. 4Wb and 4Xa) with particular reference to the size of incoming yesr-classes.

The Working Group concluded that the 1969 yesr-class in Div. 4Wb - 4Xa appesred to be larger than those
immediately preceding it, possibly as large as the 1966 year-class, although a more precise estimate is not
poseible at this time. It was also agreed that the evidence to support this statement is at least as good
as that supporting the assumption that the 1970 year-class in Div. 5Z - 6 wae a8 good as the 1966 year-
clses of that stock, although some representatives pointed out that the evidence for the Nova Scotia stock
is more qualitative that quantitative.

Assuming that the 1969 year-class in Div. 4Wb - 4Xa is as good as the 1966 year-clasa, an increame in
the allowable catch to 90,000 tons for 1973 would not cause a decline in stock size during 1973, and would
likely tesult in an increase compared with that existing at the beginning of 1972. Also, an increase Iin
cateh to 90,000 tons would not necesearily lead to an increase in F.

Assuming that the 1969 year-class 1s one-half the size of the 1966 year—clasa, the stock gize in 1973
would probably be maintained even with an allowable catch of 90,000 toms.

SUPPLEMENT 2. REPORT OF ad hoc MEETING OF EERRING GROUF,
20-22 JANUARY 1973

The instructions to the Working Group from the ad hoe Committee on Herring Quotas and their Allocation
were related to three specific problems: (1) to indicate a stock eize at which racruitment could be expected
to be at optimum levels; (2) to indicate what the mean MSY would be at the optimm stock size; and (3) to
relate stock size (age 4 and older) at the start of 1974 to catches and assumed recruitment in 1973 and 1974,

1. Stock size

a) For the Div. 5Y astock the size is estimated at 100,000~-120,000 tons. It was pointed out that
preliminary larval survey data indicated that the Div. 5Z and Stat. Area 6 stock was of the order
of 10 times that of the Div. 5Y stock, but this is only a very preliminary eetimate, and a range of
100,000-120,000 tons was agreed as the best eagtimate.

b) For the stock in Div. 5Z and Stat. Area 6 the optimum size 1s estimated at 500,000 tone. This is
based on the average stock size in the early 1960's which was known to give good recruitment and
the atock aize in 1970 which produced the relatively good 1970 year-class. Between these two
periods stock size increased markedly as the two very large 1960 and 1961 year-classes made their
maximum contribution to the stock. Other estimates lower than 500,000 tons and also higher were
given, based on different lines of argument; the figure of 500,000 tons was the consensus of the
Group.

2. MSY of optimum stock size

a) TFor Div. 5Y stock the beat estimate of MSY is 50,000-60,000 tons.

b) For Div. 5Z and Stat. Area 6 stock, the best estimate 1s 250,000 toma. This question waa dealt
with 1in the 1972 Annual Meeting Report of the Herring Working Group (Redbook 1971, Part I, page 56).

1. Catch and recrultment, and their effect on the 1975 stock silze

The information relating to this question is given for each of the two etocks in the following Tables.
In addition, for the Georges Bank stock the difference in etock size (in 2 and by weight in 1,000-ton
units) is given for different catch levels in 1973.
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For the Div. 5Y atock assumptions were made as to the effects of the juvenile fisheries. For both
stocks, 1t was assumed that the 1973 catch will include 3-yesr-old fish.

It must be pointed out that, while eome information is available as to the size of the 1970 year-class,
none is available that allows estimates for the 1971 year-class size. The calculations are based
entirely on the assumption concerning the latter year—class. It is unlikely that further information
will be available by the time of the 1973 Annual Meeting at which time advice on the 1974 catch levels
will be expected from the Herring Working Group. The information glven here is essentially that which
w1ll be used in May 1973,

Table 1. Div. 5Y stock: prediction of 1975 stock size at different
assumed levels of 1973 and 1974 recruitment and of 1973
and 1974 catch ('000 toms).

HIGHER LEVEL RECRUITMENT IN 1973l

Catch F Recruitment in 1974 as % of 1966 year—class?
in in 502 100% 125%
1973 1973 F Catch Stock? Catch Stock Cateh Stock
17.5 .25 .25 16 61 19 78 22 86
.30 19 59 23 74 27 8l
45 25 50 33 62 37 68
20.0 .30 .25 15 59 18 77 21 83
.30 18 57 22 72 25 79
45 25 49 32 60 36 67
27.5 45 .25 14 49 18 64 19 72
.30 16 46 21 61 23 67
.45 21 41 28 52 kil 58

LOWER LEVEL OF RECRUITMENT“

15.0 .25 .25 15 59 17 71 21 80
.30 18 53 21 68 25 75
45 24 45 31 57 35 64
18.0 .30 .25 13 54 18 69 19 17
.30 17 51 21 66 23 73
.45 24 45 30 36 33 63
24.5 45 .25 12 46 17 61 18 68
.30 15 42 20 57 22 64
45 20 37 26 48 29 54

1 Based on 1972 juvenile catch, X of 1968 Juvenile catch, and uaing
the best estimate of recent mortality (F) ae juveniles.

2 Since not as good an estimate of 1966 year-class atrength was
available to use procedure as was done for 1970, the value of
1966 year-clase in Table 8 in Report of Herring Working Group
(Redbook 1972, Part I, page 50) was used.

3 Optimum stock assumed to be 100,000-120,000 tona.

% Based om 1972 juvenile catch, % of 1968 juvenile catch, and F as
juveniles 1.33 tomes best recent estimate.
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Table 2. Div. 5Z - Stat. Area 6 stock: prediction of 1975 stock size at different
assumed levels of 1973 and 1974 recruitment and of 1973 and 1974 catch.

t
1973 1:ei;?; ::n; Recruitment in 1974 as % of 1966 year-class
Catch of 1966 502 100% 125%
(tons) year-clase F Catch Stock F Catch Stock F Catch Stock
100,000 75 .33 105 240 .28 120 341 .26 130 393

.49 130 203 .42 153 297 40 167 344
.65 158 176 .56 190 262 .53 207 304

100 .35 113 274 .30 130 376 .29 139 429
.52 154 232 45 179 326 43 191 74

.69 187 197 .60 219 282 .57 235 327

125 A6 132 15 31 149 415 .30 159 466
.53 180 267 47 205 61 AL 218 407

.71 218 223 .62 251 308 .59 267 352

115,000 75 .32 90 229 .27 110 330 .26 118 381
LA47 121 194 41 145 288 .38 158 336

.63 147 168 .54 180 254 .51 197 298

100 4 107 265 .29 125 366 .28 134 416
.51 147 226 A4 172 318 .41 184 366

.68 178 191 .58 210 277 .55 226 321

125 35 127 305 .30 145 407 .29 154 457
.53 174 256 .46 200 51 A4 212 397

.70 212 216 .61 244 302 .58 260 347

135,000 15 31 79 215 .26 97 316 .25 106 367
.47 110 184 .39 135 278 .38 147 325

.62 135 159 .52 168 246 .50 184 290

100 .33 100 354 .29 117 354 .27 126 405
.50 136 216 .43 161 308 40 174 355

.66 167 184 .57 199 270 .54 215 314

125 34 119~ 291 30 137 393 .28 146 443
.51 165 245 44 191 339 .42 203 386

.68 200 208 .59 233 294 .56 249 338

150,000 75 31 15 207 +26 93 308 .25 106 367
47 103 172 .39 128 271 .38 187 325

.62 128 155 .52 159 241 .50 1B4 290

100 .33 95 244 .29 111 345 .27 121 396
.50 129 208 43 154 302 .40 167 348

.66 160 178 .57 191 265 .54 207 309

125 34 114 280 .30 132 a2 .28 141 433
.51 158 237 44 184 330 .42 196 378

.69 192 203 .60 224 288 ST 240 332
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Table 3. Div. 52 - Stat. Area 6 atock: difference in stock
size (in I and by weigbht in 1,000-ton units) for
different cetch levels in 1973.

Recruitment as I Catch ‘
of 1966 vear-class in in 1973 Catch in 1973 ('000 tons)
1973 1974 ('000 toms) 100 115 135 150
125 125 100 3 5 8
115 10 3 5
135 25 11 2
150 29 19 8
125 100 100 3 6 9
115 10 4 6
135 22 12 3
150 i1 2] 9
125 50 100 4
115
135
150
100 125 100 2 5 7
115 7 3 5
135 17 10 2
150 24 17 7
100 100 100 3 6 8
115 7 3 5
135 18 11 2
150 25 18 7
100 50 100 3 7 12
115 6 5 9
135 16 10 4
150 24 18 8
75 125 100 6 13 18
115 8 7 12
135 19 11 4
150 26 18 7
75 100 100 6 13 19
115 9 7 13
135 19 10 5
150 26 17 7
75 50 100 7 18 26
115 9 10 17 |
135 19 10 7
150 31 22 12
Effect of different levels of Percentage
catch 1in 1973 on stock size in Change in change
1975, using F = 0.4 .| 1,000-ton units

App. I
Herring
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B. REPORT OF STANDING COMMITTEE ON RESEARCH AND STATISTICS (STACRES)

Annual Meeting -~ June 1973
Chairman: A, S. Bogdanov Rapporteur: V. M. Hodder

Meetings of STACRES and its Subcommittees were held at Copenhagen, Denmark, during 22 May -~ 2 June
1973. A further meeting was held on 14 June 1973 to complete consideration of deferred agenda items and
to approve the STACRES Report. The ICES/ICNAF Joint Working Group on North Atlantic Salmon met at
Copernthagen during 19-23 March 1973 and its Report 1s given in Summ.Doec. 73/7. The complete reports of
the Subcommittees, as adopted by STACRES, are given at Appendix I (Assessments), Appendix II (Statistics
and Sampling) and Appendix III (Environmental)., Brief summaries of these reports, together with other
matters considered by STACRES, are given below.

I. ASSESSMENTS (APP. I)

1. Fishery Trends

The total nominal catches in 1972 from the Convention Area and Statistical Area & of 3.15 million and
1.06 million tons respectively was almost the same as that recorded in 1971. The nominal catches for
the main specles listed below show a marked reduction in catches of haddock and herring offset by
Increases in catches of mackerel and other pelagic fish (menhaden).

Nominal catches ('000 tons)

1971 1972

Cod 1,056 1,037
Haddock 49 29
Redfish 274 281
Silver hake 237 229
Flounders 297 283
Other groundfish 237 216
Herring 747 548
Mackerel 373 408
Other pelagic fish 257 341
Other fish 138 265
Total finfish 3,715 3,637
Shellfish, etc. 626 575
Total all species 4,341 4,212

2.  Agsessments (Comm.Doc. 73/11, 12, 13, 14

In addition to updating assessments of stocks regulated in 1973, particular attention has been given

to an aseessment of mackerel and to new assessments of some groundfish epecies, notably redfigh and
flounders, and to a review of tha potentis]l of the squid and capelin fisheries which have been develop-
ing In recent years. In Table 1 the TAC's! recommended for 1974 are compared with the nominal catches
in 1972, The species and atocks listed make up about 75% of the total catch of finfish other than
herring, “other groundfish", "other pelagics" and "other fish" in the Convention Area and Statistical
Area 6 in 1972.

The inclusion of a speclea stock in Table 1 should not be taken to indicate that each one requires
regulation to restore the productivity of the resource. For some, e.g., particular stocke of cod,
redfish and flounders in Subareas 2 to 4, the TAC indicates a level of cateh that would stabilize
fishing mortality at or slightly below the level of recent years, and for many the estimate of TAC
at the appropriate level of fishing mortality is very similar to the 1972 level of catch. The com—
parison does, however, show that the haddock rescurces remain at a very low level throughout the
Convention Area.

1 rotal allowable catches.
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The assessment of the mackerel stock suggests that previous expectations of potential catch at the
level of fishing mortality of 1971 and 1972 have been optimistic. Some sclentists disagreed with

the estimate of TAC given in Table 1, and STACRES has invited them to submit, for consideration at
the Mid—term Meeting in January 1974, other eatimates of TAC, supported by data which will permit
critical evaluation by the Assessments Subcommittee of the parameters upon which the present estimate
is based, and to participate in a reassessment of mackerel.

Timing of the Setting of Herring TAC's (Comm.Doc. 73/14)

For the reasons set out in Appendix I {Section 7{c), p. 85}, it wan agreed that the best estimates of
TAC's for herring could be achieved at the Annual Meeting for implementation in a quota year beginning
shortly after the Annual Meeting.

The By--catch Problem

STACRES reviewed the by-catch problem in Subarea 5 in relation to the efficient management of mixed
fisheries. The proposed alteration in mesh regulations for that subarea (Comm.Doc. 73/18) was also
discussed to indicate the implications of such regulations, but no specific advice on this matter
can be given at present, Problems pertaining to the regulation of effort have been considered by
another ICMAF working group (Summ.Doc. 73/5) and these have not been discussed in detail by STACRES.

Minimum Mesh Size

The introduction of a 130-mm minimum mesh for trawls in the fisheries for regulated species in Subareas
4, including Div. 4X, sbould result in an increase in yield of cod, haddock and flounders.

Future Herring and Mackerel Agsessments

Diseussions concerning the adequacy of statistical and sampling data have indicated that some of the
technical difficulties in providing assessments may arise through variations between countries in
the sampling techniques employed in the collection of the basic data. Accordingly, and bearing in
mind the need to reassess the herring and mackerel stocka at the Mid-term Meeting, STACRES

recommends (1)

that member sountries, whose vessels exploit the herring and maskerel stocks in Subareas 4 and 5

and Statistical drea 6, provide the following information on their national fisherico for herring

in 1973 and for mackerel in 19689 to 1973 such that the data reaches the Searetariat not later than

1 December 1573 (data for November and December 1973 to be brought to the Mid-term Meeting):

i)  Provisional estimates of oateh and fishing effort by fishing gear, subdivision and months.

ii) Lemgth and age samples by months, with age-length keya, stating for each fa) the method of
sampling, (b) the number of samples, (e) the etze of each sample, (d) the length composition
of each sample, and (e) the age composition of the landings in each month.

11Z) Heul-by-haul records of research vesael survey data that may be used to estimate the gbundance
of young fish or of the exploited stook.

Countries are also requested to collect information on the weight at age (by months), the age at
maturity, and the fecundity of mackerel (and herring).
I1. STATISTICS AND SAMPLING (APP. II)

Discards and Industrial Fish Information

STACRES noted the inadequacies in the data supplied by some countries and the complete lack of data
from others, and urged that all countries carefully review their statistical collecting procedures
and arrange for reporting to the Secretariat annually the necessary information on discards and
industrial fish.

Timeliness and Adequacy ot Reporting Statistical Data

STACRES was extremely concerned about the delays in reporting of, and the many inadequacies in,
natlonal statistical data, as outlined in Summ.Doc. 73/2, end noted that the Commission's intro-
duction of regulatory measures imposed demands on the Assessments Subcommittee of STACRES to assess
many stocks about which statistical data is very Inadequate or lacking. STACRES accordingly

recommends (4)
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i}  that the Commission take the necessary siteps to ensure that all member countries fishing in the
TCNAF Area establieh and adequately maintain within their national administratione the resources
necessary to provide the statistical data required by the Commission for effective implementation
of its management program.

i1} that the Commiseion request all member epuntries to provide the monthly catch data for all TAC
species and cther important species (e.g. oapelin, argentines, squids) immediately after the end
of each calendar year in time for use by the Assegsments Subeommittee at ite Mid-term Meeting.

In recommending that member countries be required to provide selected advance statistices in sufficient
detall for assessments, STACRES wishes it to be made clear that the submission of the "selected advance
statistics" does in no way preclude the prompt reporting of data on STATLANT 21A and 21B forms with
deadlines of 15 April and 3¢ June respectively.

Days on Grounds

STACRES noted & recommendation from the Special TCMAF Meeting of Experts on Effort Limitation {Summ.
Doc. 73/5) that the CWP be requested to provide a more precise definition of the effort concept “days
on grounds", and accordingly

recommends (11)

that prior to the nezt session of the CWP the Seeretary of the CWP obtain from member countries
comments and suggestions for improving the definition of the effort concept "days on grounds”.

Adequacy of Sampling Data

STACRES expressed concern about the sampling data inadequacies, as outlined in Summ.Doc. 73/2, and
emphasized the urgency for substantial improvement in the collection and reporting of sampling data
by all member countries. STACRES sccordingly

recommends (12)

that the Scientific Advisers to Parels bring to the attention of the various Pamels the inadequacies
of sampling data as presented in Sunm.Doc. 93/2 and the need for positive action on ithe part of the
Panels to ensure that member countries, which eateh significant quantities of fish in the various
subareas, provide sampling data in suffioctent quantity and detail to enagble the ecalculation of the
length and age composition of the acommercial eatches by stock/area om a monthly bagis.

ICNAF Data Base (Comm.Doc. 73/19)

STACRES reviewed the need for a much improved ICRAF date base. There was considerable diacusseien on
the nature of the deficiencies in the present data base and on ways and means of improving it. There
was general agreement on the need for a more refined breakdown of catches by specles, gear and vessel
classes, and smaller statistical subdivisions. It was noted that the desired level of precision may
vary from subarea to subarea, with the requirement for more detailed information (e.g. catch and effort
dsta on a bi-weekly basis from unlt areas not larger than 30-minute rectangles, by more refined tomnnage
and gear classes) on the fisheries in the southern part of the ICNAF Area (Subareas 3-5, Statistical
Area 6), where mixed fisheries are most prevglent.

STACRES also noted that, with few exceptions, the current level of sampling data 1s very inadequate
for assessment purposes and indeed the present system of reporting and processing sampling data do
not permit evaluation of how representative the sampling data, as currently reported, are of the com—
positions of the removals from the regulated stocka.

There being insufficient time to adequately consider these problems in detaill at this meeting, STACRES
recomnends (15)

i)  that a Speetal Working Group be established to

a) formulate a detailed gemergl plan for the finer breakdowm of cateh and effort gtaticties
in the ICNAF Area along the lines noted above,

b}  eonduct a detatled study of the sampling methode used by member sountries for estimating age-
length compoeitions of catches, and document the sources and magnitude of sampling errors in
paat estimates of etock structure for major fisheries through analysie of past sampling,

e) investigate the advantages as well as costs of an ewpanded central data processing unit in
the Secretariat with respect to processing more refined data on cateh and effort, as well as
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providing inereased capability for analyeie of commercial and reseavch eampling data; and

I
ey
~

that a Chairman for the Working Group be appointed at this meeting to orgemize the Group eo that
it can begin work immediately and meet prior to the Mid-term Assessmenta for an in-depth review
of progress, and that a representgtive from each member country perticipate in the meetings of
the Working Group.

Other Statistical Matters

Various other statistical matters were conaidered and recormendations made for action by the ICNAF
Secretariat or the CWP Secretary. These Tecommendations are given In the Report of the Statistics
and Sampling Subcommittee at Appendix 11I.

ITI. ENVIRONMENTAL (APP. III)

Review of Environmental Conditions in 1972

The review of environmental conditions in the ICNAF Ares in 1972 indicated some rather uneven changes
in the latter part of the year, the southern areas being over 2°C warmer while the northern areas were
about 3°C colder. The much lower temperature end the strong increase in the Labrador Current in apring
and fall were early indicatoras of continuing severe ice conditions in early 1973, as was the case for
the preceding four years. Temperature anomalies in the 0-500 m layer In the Labrador - Newfoundland
areas were the lowest over the entire period of observations since 1936. The intensity of the Labrador
Current in the Hamilton Inlet Bank area in October 1972 was higher than in any previous year on record,
causing negative anomalies and a atrong drift of ice.

Ice Conditions and Forecasting Techniques

Formal presentaticns were given on ice conditfons and forecasting techniques prepared by ice experts
from Canada, Denmark, Japan and USA. An ad hoe panel of ice experts discussed with ICRAF scientists
the application of ice research and forecasting practices to fisheries needs, and 1t was suggested
that any fishing vessels, operating in the northern part of the ICNAF Area when ice is present, could
assist by providing coastal weather stations with daily fice and weather reports.

Hydrography of Newfoundland -~ Grand Bamk Area

STACRES noted with interest the extremely anomalous environmental conditions which prevailed over the
Newfoundland - Grand Bank area in 1972 and the unusually extensive hydrographic coverage of the area,
and accordingly

recommends (16)

that a series of papers on the hydrography of the Newfoundland - GCrand Bank avea and ite effect on
fishery trende be prewented at a special sesstion of the Environmental Subcommittee during the 1574
Annual Meeting.

Standardization of Hydrographic Sections

Noting that several countries have for some years been carrying out extensive hydrographic studies in
the ICNAF Area, STACRES considered the need for standardization of hydrographic sections, stations

and methodology and agreed that the problems be studied by two ad hoe Working Groups, one to deal with
the West Greenland area, and the other to deal with the Canadian shelf area. To assist in the exchange
of hydrographic data, STACRES accepted the offer by Canada to identify the Canadian Oceanographic Data
Centre as a regional data centre for the ICNAF Ares.

Joint US-Polish Plankton Sorting Centre

STACRES was advised of the pending establishment of a Joint US-Polish plankton sorting centre at
Gdynia, Poland, and recommended that a report be prepared outlining the techniques, and types of
analygses that will be adopted by the Institute for the sorting of plankton samples.,

Continuous Plankton Recorder Program

STACRES welcomed the presentation of a special paper on the Continuous Plankton Recorder surveya of
the ICNAF Area by a representative of the UK Imstitute of Marine Environmental Research. Recognizing
the utility of plankten data in the prediction of Year—clase strength of fish, STACRES recommended
that the results of the Continuous Plankton Recorder surveys, inaofar as they cover the ICNAF Area,

be reported to ICNAF annually. STACRES also gupported the Environmental Subcommittee's recommendation
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that a representative of the UK Institute be invited to present a paper to the 1974 Annual Meeting on
plankton studies in the ICNAF Area in 1972 with emphasie on long-term trends and anomalles.

1V. GEAR AND SELECTIVITY

Except for a provisional report on trawl materials and meoh size sampling in 1972 (Summ.Doc. 73/25),

there were no research documents on gear and selectivity and there was no discussion on the subject.

V. ACEING TECHNIQUES

STACRES took note of a document prepared by a small study group on herring ageing (Res.Doc. 73/2)

which met in December 1972 to draw up a set of conventioms for use in ageing herring. It was also noted
that the report on the herring otolith exchange carried out in 1971/72 and presented at the 1972 Annual
Meeting (Res.Doc. 72/92) was incomplete (the age readings from one country were received too late for
inelusion). It was agreed that the Herring Working Group congider these matters at its next meeting.

VI. TICES/ICNAF JOINT WORKING PARTY ON NORTH ATLANTIC SALMON

STACRES considered the report of the latest meeting of the Working Party (Summ.Doc. 73/7) held at

Copenhagen, Denmark, during 19-23 March 1973. Items of special relevance to ICNAF are pummarized below.

1.

West Greenland Fishery

The most recent information on 1972 salmecn catches (Summ.Doc. 73/17) are as follows (corresponding
data for 1971 in brackets):

Drift-net Gill-net and Drift-net Total
Horway Faroes Denmark Greenland
158 (340) 144 (255} 401 (645) 1,410 (1,448) 2,113 {2,689)

These figures differ slightly from the provisional data available to the Working Party in March 1973.

The decline in catches from the drift-net fishery between 1971 and 1972 was mainly due to lower catch
rates on the offshore grounds after August, because of poor weather conditions and changes in surface
temperatures. On the inshore grounds the catches by Greenlanders were distributed fairly uniformly
throughout the fishing season and the 1972 catch was almost the same as that of 1971. Following the
decrease in catch rates after August some commercial vessels undertook exploratory surveys in the
reglons of Davis Strait, Labrador Sea and coastal waters of East Creenland. Although some salmon were
caught in these regions, in none of them were commercially satisfactory catch rates obtained.

Origin and Destination of Salmon at West Greenland

Further receptures at West Creenland in 1972 of salmon tagged as smolts in home waters, and of recaptures
in home waters of salmon tagged in the West Greenland fishery in 1971, together with further results of
biochemical and serological studies, showed that, as in previous years, the exploited stock im 1972 wasa
composed of fish originating from North American (mainly Canada) and European (mainly Great Britain and
Ireland) rivera. These data and home-water recaptures of palmon tagged in the Norweglan Sea fishery
again suggested that fish of Worweglan origin make up 8 very small part of the exploited stock at West
Greenland, and that most of the salmon originating from Norweglan and USSR rivers have a different
distribution in their second sea-year than those from other major Furopean galmon-producing countries.

International Sslmon Tagging Experiment at West Greenland

The international salmon tagging experiment, previously approved by the Commission, was carried out
successfully between 2 August and 16 October 1972 in the main fishing area at West Creenland. A total
of 2,364 tagged salmon were liberated, 811 from research vessels and 1,553 by gscilentific personnel
aboard commerciel drift-net vessels, and data of relevance to the Working Party's work were collected
during the experiment. STACRES endorsed the Working Party's acknowledgement of the important co-
ordinating role palyed by the staff of the Greenland Research Institute throughout the experiment and
especlally its gppreciation of the willing cooperation of the crews of the copmercial fishing vessels
which took part in it. .
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A total of 170 recaptures of fish tagged during the experiment have been reported to date, mostly from
the West Greenland fishery in 1972, but 17 were reported from the home waters of European countries.
No recaptures have yet been reported from Canada, where the fishing season had not opened until 15
May.

Assessment of Effects of West Greenland Fighery

No new assessments of the effects of the West Greenland fishery on home-waters stocks and figheries
have been made, pending the results of the analysis of the data from the Internmational tagging experi~
ment. On the basis of the same method of ascessment as used previcuely the estimated direct losses

to the combined North American and European catches and stocks of twe or more sea-winter salmon,
regsulting from the West Greenland fishery in 1972, were of approximately the same magnitude as in
1971. The results of detailed Canadian investigations of the decline in, and effects of fishing on,
the salmon stocks in the Miramichi river system were also noted. These suggeat that fishing outside
the river, including that at West Greenland, haa been a contributory cause of the decline in recent
years.

Home-waters Fisheries

Provisional statistics indicate that total (salmon and grilse) catches in the main European salmon
producing countries were higher in 1972 than in 1971. This was due principally to an incresse in the
salmon component, especially in Scotland and Norway. In contrast, the Canadian catch, especially of
salmon, was substantially lower than in 1971 due, at least in part, to the introduction of a ban on
commercial salmon fishing in the most productive fishing areas of New Brunswick and Cuebec.

Future Work

STACRES endorsed the Working Party's plans to meet at Copenhagen, Denmark, during 15-22 March 1974
to appraise the results of the tagging experiment and to update its assessment.

STACRES also noted the Working Party's proposal that the results of the analyses of the tagging
experiment should be published in a special volume of the ICES Rapports et Proces Verbaux or the
ICHAF Research Bulletin, utilizing the surplus funds from the experiment. It was apreed that
definitive plans for this publication should be drawn up by the Working Party in consultation with
the ICES and ICNAF Secretariats.

VII. COLLABORATION WITH OTHER ORGANIZATIONS
The Executive Secretary represented ICNAF at the ICES/ICNAF/IBP Symposium on the Biology of the Seal,

vwhich was held at Guelph, Ontario, Canada, on 14-17 August 1972, Preparation of the papers for
publication by ICES is in progress.

STACRES received a brief verbal account of the proceedings of the Symposium on Salmon, organized by

the Atlantic Salmon Foundation and the Atlantic Salmon Research Trust and held at St. Andrews, New
Brunswick, Canada, on 20-22 September 1972. Among the items considered was the effect of high seas
fisheries on the Atlantic salmon stocke, and a contribution on the work of the ICES/ICNAF Joint Working
Party on North Atlantic Salmon was presented by its Chairman, Mr B.B. Parrish.

The Report of the Fifth Meeting of the Joint ICES/ICNAF/IOC Coordinating Group for the North Atlantic
held at Charlottenlund, Denmark, 23 September 1977 (Summ.Doc. 73/6) was received by STACRES, noting
that ICNAF wes represented at the meeting by the Chairman of the Envirommental Subcommittee (Dr N.J.
Campbell) and the Assistant Executive Secretary.

STACRES took mote of Summ.Doc. 73/16 (Extracts from resolutions passed at the 1972 ICES Meeting
relevant to the research and statistical activities of ICNAF) and Summ.Doc. 73/21 (Extracts from ICES
Liaigon Committee Report to NEAFC, 1973). The Secretary Genmeral of ICES commented briefly on the
continuing close collsboration between ICNAF and ICES in research activities.

STACRES noted that ICNAF hes committed financial support for and will be represented by Mr K.A. Smith
(Woods Hole, USA) at the ICES/FAO/ICNAF Symposium on Acoustic Methods in Fisheries Research to be
held at Bergen, Norway, on 15-22 June 1973,

STACRES noted with appreciation the continuing interest of FAQO in ICNAF activitiea by the active
participation of the FAQ observer (Mr E. Cadima) in the work of STACRES and its Subcommittees.,

STACRES noted that ICSEAF (International Commission for the Southeast Atlantic Fisheries) is now a
member of the CWP (Coordinating Working Party on Atlantic Fisheries Statistics) and weleomed the
Assistant Executive Secretary of ICSEAF (Dr B. Draganik) as an obsarver at its meetings.
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VITI. PUBLICATIONS AND REPORTS

Review of Publications

The Executive Secretary presented a summary of the publications and reports issued during the fiscal
year 1972/73 (Comm.Doc. 73710, Section €). He noted that at the request of STACFAD the 1973 Annpual
Meeting documents were lssued in three series:

a) Commissioners Documents (Comm.Doc.) with green cover page include conservation proposals, panel
membership, administrative report, status of conservation propoeals, annual return of infringe-
ments.

b) Summary Documents (Summ.Doc.) with blue cover page include national reaearch reports, mid-term
comnlttee, subcommittee, working party, working group meeting reports, statistical tabulations
of catches, reports on status of fisheries and research carried out, trawl material and mesh
size report.

c) Research Documents (Res.Doc.) with yellow cover page include research papers, other statistical
returns.

Symposium on the Farly 1ife History Stages of Fish

Although the Commission at its 1972 Annual Meeting did not approve financial support for the Symposium,
which was held at Oban, Scotland, 17-23 May 1973, STACRES was informed that the symposium steering
committee hoped that ICNAF would reconsider its position and provide some financial support toward
publication of the papers. Tt was generally agreed that, if STACFAD could provide for funds in the
1974/75 budget, ICNAF should support the publication of the papers in collaboration with ICES. However,
it was noted that as much as $8,000.00 might be needed as ICNAF's comtribution.

Twenty-five Year Anniversary Tssue

STACRES noted that the year 1975 will be the twenty-fifth anniversary of the Commission and supported
the view that the Commiseion should explore the possibility of having ome or more persons, who have
been associated with the Commission throughout most of its 25-year history, be invited to prepare
papers on the history of fisheries scilence and management in the Northwest Atlantic, for publication
prior to the 1975 Annual Meeting of the Commission.

Publication of Status of Fisheriles Reports in Meeting Proceedings

STACRES considered the disposition of Reporta on Status of Fisheries, which are reproduced as Annual
Meeting Summary Documents. At present these reports are attached as appendices to the Reports of
Scientific Advisers to Panels when the latter are published in Meeting Proceedings, and they are also
edited and included in the Annual Proceedings. STACRES accordingly

recommends (21)

that the incluasion of Status of Fisheries Reports in the Meeting Proceedings be disaontirued.

World Bibliography on Seals

STACRES was informed that Dr K. Ronald, Chairman of the Symposium on the Biology of the Seal, had
prepared an extensive world bibliography on seals and inquired if TCNAF would be interested in
publishing it. The subject and author indexee are estimated to be sbout 4,000 pages and to coat
about $15,000.00 initially, with most or all of the cost recoverable by the sale of the publicatiom.
In view of the increasing demands on the Secretariat ataff to prepare for additiomal special meetings
of the Commission, as well as to prepare the several ICKAF publications {ssued annually, STACRES
decided that the Secretariat should not be burdened with the printing of auch a large publication as
the seal bibliography. .

STACRES noted that 33 of 123 Repearch Documents presented at this Annual Meeting had been selected
by the Steering and Publications Subcommittee for publication (sublect to approval by the authors
and the Editor) in Redbook 1973, Part III, or inm ICNAF Research Bulletin.

IX. FUTURE MEETINGS

Mid-term Meetings

a) STACRES together with the Assessmenta Subcommittee will meet at a time and place to be decided
but not later than January 1974. In order to facilitate the computational procedures involved



b)

c)
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in providing comprehensive asgessments of herring and mackerel for consideratiom at the Mid-term
Maeting of the Commission, STACRES

recommends (22)

that the Mid-term Meeting of STACRES be held at a location where suitable ocomputing faeilitiea
cant be available to utilize computer programs presently available,

The Special Working Group on TCNAF Data Bsse Improvement will meet Just prior to the Mid-term
Meeting of the AsBessments Subcommittee at a location to he decided.

The ICES/ICNAF Joint Working Party on North Atlantic Salmen will meet at Copenhagen during 15-22

March 1974,

2, Regular Meetings

STACRES and its Subcommittees and Working Groupe will meet for several daya prior to the 1974 Annual
Meeting of the Commission at Halifax, Nova Scotia, Canada.

Chairman
Chairman
Chairman
Chairman
Chairman
Chairman

X. OFFICERS FOR 1973/74

of STACRES: Dr A.W. May (Canada)

of Assessments Subcommittee: Mr D.J. Garrod (UK)

of Statistics and Sampling Subcommittee: Mr Sv.Aa, Horeted (Denmark)

of Environmental Subcommittee: Mr H.W. Hill (OK)

of Working Group on Coordinated Groundfish Surveys: Dr J. Mesatorff (Fed .Rep. Germany)
of Special Working Group on ICNAF Data Base Improvement: Mr R.C. Hennemuth (USA)

Membera of Steering and Publications Subcommittee:

USSR, Romania, Poland, Bulgaris = Dr A.5. Bogdanov (USSR)

France, Portugal, Spain - Mr J. Morice (France)

Iceland, Norway, Italy, Japan - Mr . Ulltang (Norway)

Fed.Rep. Germsmy, Demmark, UK - Dr A. Schumacher (Fed.Rep. Germany)
Canada =~ Dr F.D. McCracken (Canada)

USA

The

- Mr R.C. Hennemith (USA)
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APPENDIX I - REPORT OF ASSESSMENTS SUBCOMMITTEE

Chairman: D, J. Garrod

The Subcommittee and its Working Groups met at Copenhagen, Denmark on 22-29 May 1973 in conjunction
with the 1973 Annual Meeting of STACRES. The main task at this Meeting was to assess the various fish
stocks in the Convention Area (Subareas 1-5) and Statistical Area 6 and to recommend TAC'es for 1974. The
Mid-term Meeting of the Subcommittee was held at FAO, Rome, Italy on 8~13 January 1973 and the report of
that meeting is given on pages 9-30 of this Redbook.

1. Review of the Latest Statistics of Nominal Catches and Fishery Trends

The total nominal catch of all apecies from the Convention Area of 3,15 million tome in 1972 has
remained close to the 1971 total of 3.28 million tons, and the total nominal catch from Stat, Area 6
also remained steady at 1.06 million tonms. The main changes in the total nominal catch ('000 tons)
within the subareas were as follows:

1971 1972 2 change

Subarea 1 150 139 -7
Subarea 2 246 218 =11
Subarea 3 954 952 Nil
Subarea & 1,064 911 -14
Subarea 5 866 936 +
Stat. Area 6 1,059 1,056 Nl

4,339 4,212 -3

The provisional data on nominal catches in Subareas 1-5 and in Stat. Area 6 with comparable data since
1959 are given in Tabkle 1. These include data for all Member Countries plug the German Democratic
Republic and other non-members in recent years.

a) Subarea 1

Total nominal catch declined by about 10,000 tons to 139,000 tone in 1972, the lowest catch so
far recorded in ICNAF atatistics, The decrease is almost entirely due to the decline in cod
catch from 121,000 tone in 1971 to 111,000 tors in 1972, )

German (FR) catch-per-day of cod fell to about half the level of 1970-71 catch rates. A decline
in catch-per-effort of the same order was reported by the UK, whereas Norwegien catchesa which
increased tenfold over those in 1971 seem to be connected with a great increase in effort, as
well as an increase in catch-per-day. The general trend in effort is, therefore, difficult to
Judge.

The redfigh catch remained at the low level of about 3,000 tons and the shrimp cetch maintained
the relatively high level of 9,000 tons reached in 1971.

b) Subarea 2

The main fishery is conducted offshore and almost entirely by large otter trswlers fishing
principally for cod. There is, however, an inshore small-boat cod fishery, which declined
further from 3,000 tons in 1971 to only 1,200 tons in 1972. Froem a peak catch of 449,000 tons
in 1968, the total annual catch of cod has declined to 163,000 toms in 1971 and remained at the
same low level (163,000 tons) in 1972, due mainly to increasingly severe ice conditioms since
1970, which during the winter-spring fishery interfered with trawler operations and forced the
vessels to leave the fishing grounds earlier than in former yeara.

The redfish catch, taken moatly as by-catch in recent vears, increased from 7,000 tons in 1971
to 9,000 tons in 1972. The catch of other groundfish species increesed in 1971 from the 1959-
70 average of 5,000 tons to 58,000 tona in 1971, the increase conaisting mainly of roundnose
grenadier, but decreased again to only 5,000 tona in 1972, This decrease may also have been due
to the severe ice conditions. The increase in the catch of other fish from 4,000 tons in 1971
to 22,000 tons in 1972 was the result of s newly developed fighery for capelin, which produced
18,000 toms in 1972 almost solely from Div. 2J.
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Table 1. Nominal catches ('000 tons) by main specles and specles groups, 1959-1972.

Subarea Specles 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 19721
1 Cod 234 243 345 451 406 350 359 366 430 382 215 116 121 111
Redfish 33 44 54 61 47 30 19 17 13 10 5 5 3 3
Flounders? 2 1 2 1 4 4 4 3 3 2 2 3 4 4
0. Gro'fish 4 7 13 13 18 15 13 10 9 7 4 8 7 7
Total Gro'fish 273 295 414 526 475 399 396 396 454 401 226 132 135 125
0. Fish + + + 1 + 10 3 3 5 1 2 6 6 5
Shellfish 1 2 3 3 3 4 5 5 6 6 7 8 9 9
All Species 274 297 417 530 478  &13 404 404 465 408 235 146 150 139

Total finfish
relative to 1959 100 108 151 193 174 150 146 145 166 147 84 51 52 48
2 Cod 60 188 265 255 216 213 333 338 298 449 454 224 163 163
Redfish 53 83 26 8 6 27 23 14 17 9 8 11 7 9
Flounders? + 2 1 + + 3 8 5 8 1 19 13 14 19
0. Gro'fish 1 6 4 2 1 2 12 9 4 12 4 4 58 5
Total Gro'fish 114 279 296 265 223 245 376 366 327 481 485 252 242 196
0. Fish + + 1 1 + 6 1 1 1 1 5 3 3 22
All Specles 114 280 297 266 223 251 377 366 328 482 490 255 246 218

Total finfish
relative to 1959 100 245 260 232 196 215 331 320 287 422 430 224 216 190
3 Cod 475 471 461 389 A66 SB1 496 499 721 733 572 533 514 522
Haddock 35 67 79 35 15 12 9 10 11 7 5 7 5 4
Redfish 246 99 90 61 69 95 112 79 89 53 93 84 102 120
Flounders? 28 38 32 29 35 56 82 112 158 158 149 167 165 157
0. Gro'fish 19 17 11 8 7 7 17 11 23 41 18 28 35 33
Total Gro'fish 753 692 673 522 592 751 716 711 1002 992 837 819 821 836
Herring 4 6 4 5 6 3 8 23 78 145 145 135 118 52
0. Pelagics + + 1 1 1 2 1 1 2 1 2 3 1 2
0. Fish 6 7 5 5 6 14 6 7 12 5 13 13 11 60
Total Finfieh 763 705 €83 533 605 770 731 742 1094 1143 997 970 951 950
Shellfish 4 6 10 2 4 14 9 6 9 1 2 3 3 2
All Species 767 711 693 535 609 784 740 748 1103 1144 999 973 954 952

Total finfish
relstive to 1959 100 92 90 70 79 101 96 97 143 150 131 127 125 125
4 Cod 214 218 212 219 218 229 225 215 (194 247 206 262 222 209
Haddock 53 46 41 44 51 60 85 66 49 46 42 28 31 18
Redfish 42 50 42 43 58 53 68 106 88 104 112 119 142 130
Flounders? 22 29 29 27 32 a6 50 57 43 74 54 43 58 43
Silver hake 2 + + 9 123 81 50 10 2 3 46 169 129 114
0. Gro'fish 45 48 45 55 73 58 57 47 34 k1] 34 32 49 46
Total Gro'fish 378 1391 375 397 555 517 535 501 410 512 494 653 631 560
Herring 102 105 8L 116 112 140 181 236 261 370 458 426 311 259
0. Pelagics 8 8 6 8 13 14 13 14 13 23 20 22 23 21
0. Fish 9 7 6 8 17 17 16 25 12 16 27 25 51 33
Total Finfish 496 511 468 529 697 688 745 776 696 921 999 1126 1016 873

1

Provisional statistics

2 Includes halibut
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Table 1. Continued
Subarea Speciles 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 19721
4 Shellfish 28 38 30 50 56 52 32 26 27 41 48 45 48 a8
All Species 524 349 498 579 753 740 777 802 723 962 1047 1171 1064 911

Total finfish
relative to 1959 100 103 94 107 141 139 150 156 140 186 201 227 205 176

5 Cod 16 14 18 26 30 29 42 57 42 49 46 38 a5 i1
Haddock 41 46 32 59 60 70 155 127 37 &4 25 13 12 7
Redfish 16 12 14 14 10 8 8 9 11 7 12 17 20 19
Flounders? 25 27 29 k1. 48 58 57 54 49 33 78 35 46 49
Silver hake 50 47 43 86 147 220 323 162 101 81 88 49 97 107
0. Gro'fish 90 42 44 23 69 56 110 138 82 73 109 44 66 95

Total Gro'fish 238 188 200 246 364 441 695 547 342 307 358 216 276 308
Herring 48 69 94 223 167 159 74 166 250 407 310 250 276 220
Mackerel 2 1 1 1 2 2 4 7 16 51 67 106 116 201
0. Pelagics 27 25 16 20 14 6 3 9 5 6 13 11 13 15
0. Fish 8 9 11 3z 11 28 24 50 26 37 73 34 62 86

Total Finfish 323 291 322 522 558 636 BO2 779 639 808 821 617 743 B30
Shellfish 136 152 167 170 156 121 87 a8 23 98 108 113 123 106

All Species 459 443 489 692 714 757 B89 B67 732 906 929 730 B&6 936

Total finfish
relative to 1959 100 90 100 162 173 198 249 242 198 251 255 192 224 257

6 Floundera - - - - - - - 9 12 8 9 9 13 14
Silver hake - - - - - - - 96 23 18 10 6 11 8
0. Gro'fish - - - - - - - 63 3s 24 17 11 19 28

Total Gro'fish - - - - - - - 168 70 50 36 26 43 50
Herring - - - - - - - 6 5 29 53 40 42 16
Mackerel - - - - - - - 2 7 10 43 100 232 185
0. Pelagics - - - - - - - 140 128 167 108 233 244 325
0. Fish - - - - - - - 42 38 a8 57 42 56 61

Total Finfish - - - - - - - 358 248 294 297 441 617 637
Shellfish - - - - - - ~ 436 398 371 387 460 442  41%

All Species - - - - - - - 794 646 665 684 901 1059 1056

Total finfish
relative to 1966 - - - - - - - 100 69 82 83 124 173 178

1 provisional statistics

Includes halibut



c)

d)

a)

- 66 -

Subareg 3

Provisional statistics for 1972 indicate that the total groundfish catch was only slightly above
the 1971 level (836,000 tons compared to 821,000 tons in 1971). The cod catch increased slightly
to 522,000 tons from 514,000 tone in 1971. The haddock catch remained at a very low level, being
only 4,000 tons in 1972. The redfish catch increased somewhat from 102,000 tons In 1971 te
120,000 tons in 1972, with the most pronounced increase in Div. 3M from 8,000 tons in 1971 to
40,000 taops in 1972. The total flounder catch declined slightly from 165,000 tons in 1971 to
157,000 tons. There were no significant changes in the catches of other groundfish.

The herring catch further decreased from 118,000 tons in 1971 to 52,000 tons in 1972, This
decrease was caused partly by lack of significant recruitment to the stocks which are fished
during winter-spring pericd in southwest Newfoundland. The total catch of "other fish" increased
from 11,000 tons in 1971 to 60,000 toms in 1972, mainly due to s significant capelin catch of
52,000 tons.

‘Subarea 4

The total nominal catch of all species declinmed 15% to 911,000 tons in 1972 from 1,064,000 toms

in 1971, Some decline occurred in all major specles and species groups. The largest proportional
decline occurred in the haddock catch (-421), due in small part to quota regulations but principally
to declining abundance. Cod, redfish, silver hake and “other groundfish" catches declined between
6% and 12%Z. The pollock catch increased from 12,000 tone to 20,000 tone, and there were indications
of some increase in pollock abundance. Small increases occurred in cusk and white hake catches,
which are in the "other groundfish" category, but the overall decline in this category resulted

from a decrease in the catch of apglers from 14,000 toms to 3,000 tons and also from small declines
in catches of red hake and wolffish.

The pattern of herring catches changed greatly in 1972: the Div. 4X catch increased by over 100%
to 143,000 tons, at least In part due to the entry to the fishery of the large 1970 year-class,
whereas the Div. 4T catch declined 60T to 54,000 tons; declines of 75% in the catch from Subdiv.
4Va and 57T in Div. 4W occutred, while increases of 9% in Subdiv. 4Vn, 33% io Div. 45 and 15X in
Div. 4R were recorded. Overall, the herring catch in Subarea &4 declined by 17%. The mackerel
cateh remained about the level of 20,000 tons.

In the "other fish" category, the largest decline was recorded for skates from 18,000 tons in 1971
to 5,000 tons in 1972. The dogfish catch increased from 4 toms to 2,500 toms. The overall decline
was 35%.

The decline in the shellfish category of 21X was principally due to the decline in the squid catch
from 7,300 tons in 1971 to 1,800 toms in 1972, but declines also occurred in scallop, lobater and
ghrimp catches.

Subarea 5

The total catch of all species increased from 866,000 tons in 1971 to 934,000 toms in 1972. While
the catches of some specles declined from 1971 to 1972, in some cases as a result of regulation,
catches of some unregulated species increased considerably. Major increases in catches from 1971
to 1972 were for mackerel (116,000 to 201,000 tons), red hake (30,000 to 60,000 toms), yellowtall
flounder (23,500 to 29,600 tons), argentine (7,300 to 32,700 toms), dogfish (200 to 12,800 tona),
skates (2,900 to 8,700 tons) and squids (11,400 to 24,200 tons). Cod and haddock catches declined
from 1971 to 1972, cod from 35,000 to 31,000 tons and haddock from 12,000 to 6,600 tons. Other
species showing declines in catches from 1971 to 1972 were summer flounder (1,000 to 600 tons),
winter flounder (12,400 to 10,500 tone), ocean pout (6,200 to 2,900 tons), pollock (14,300 to
13,000 toms), alewives (14,600 to 8,700 tons) and sharks (4,600 to 300 tons). The catch of red-
fish remained at sbout the same level (19,000 tons) in 1972 as in 1971, while the silver hake
catch increased slightly from 97,000 to 107,000 toms.

Herring and mackerel comprised 51X of all finfish catches in Subarea 5 in 1972. The herring catch
decreased to 220,500 tone in 1972, which wae the lowest herring catch since 1966, although this
figure was 40,500 tons in excess of the TAC for this stock due primarily to large unexpected
catches by non-member countries. Quotas were exceeded for all species (i.e. haddock, yellowtail
and herring) under regulation in 1972; the total yellowtail catch was mnearly 25% in excess of the
allowsble catch. The catch of mackerel has been increasing since 1964, with the increase averaging
41% annually for the years 1968 to 1971 and up 73% from 116,000 tons in 1971 to 200,500 tons in
1972.
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£) Statistical Area 6

The total catch of all species in Stat. Area 6 remained at about the same level in 1972 (1,056,000
tons) as in 1971 (1,059,000 tons}. The mackerel catch increased steadlly from zeroc in 1965 to a
maximum of 232,000 tons in 1971 but then declined to 185,000 tons in 1972. The herring catch
declined by 63Z from 42,000 tons in 1971 to 15,700 tons in 1972. Catches of some other species
algo decreased markedly from 1971 to 1972: butterfish (6,000 to 2,100 tons}, alewives (21,200 to
15,600 toms), sharks (3,200 to 100 tons} and silver hake (11,000 to 8,500 toms).

The catch of menhaden increased from 234,000 tons in 1971 to 320,100 tons in 1972, while the
total groundfish catch increased from 43,000 to 50,300 tons, due mainly to increased catches of
summer flounder (2,400 to 3,100 tons), yellowtail (7,800 to 8,900 tons) and red hake (10,300 to
15,800 tons). The squid catch also increased from 10,500 tons in 1971 to 16,800 tons in 1972,
and the catch of dogfish increased sharply from 600 to 8,700 tons.

Cod Assessments

The commercial sampling and research vessel survey data on which the following assessments are based

are not all equally satisfactory, and for many stocks the age atructure of the catches by some countries
is not known. The matter of inadequate sampling i1e discussed in Summ.Doc. 73/2, in the Report of the
Statistics and Sampling Subcommittee, and in Section 8 of thise report. Table 2 presents a summary of
recommended TAC'a for 1974 together with ancillary data. Details of the individual stock assessments
follow.

Table 2, Cod essessments: recommended TAC's for 1974 with ancillary data.

TAC ('000 tons)
Recommended
Stock Nominal Catch (‘000 tons) {Allocated)! - F
area MSY 1966-70 1971 1972 1972 1973 1974 max 1974
14 to 1F | 300 304 121 111 - 102 80 0.564-D S1lightly
0.65E-F below Frax
2G-H 30 62 13 13 - - 202 0.7
2J-3K-L 550 657 421 453 - 650 650 0.4 0.4
(665.5)
3M 35 28 25 56 - - 352 0.5 0.5
38-~0 130 140 118 102 - 70 85 0.2 0.2
(103,5)
3Ps 60 66 60 46 - 70 70 0.3 0.3
(70.5)
3Pn—4R 74 74 45 - - -
4T-Vn 60 67 77 - - -
4Va-W 60 62 53 62 - 60 60 0.45 0.5
(60.5)
4X 31 23 22 - - -
5Y 10 7 8 7 - 10 10
(10)
5% 35 39 28 25 - 35 35
(35}

1 “allocated" here Tefers to the total allowable catch agreed by the Commission as the TAC.
2 Long-term yield-per-recruit x average recruitment.
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Subarea 1 (Res.Doc. 73/38, 107, 108)

The nominal catch declined from 121,000 tons in 1971 to about 111,000 tons in 1972, the lowest
catch so far recorded in the ICHAF statistics. German (FR) and French catch-per—day fell to
gbout half the level of 1970-71 catch rates. Algo UK data indicate an abrupt decline in catch-
per-unit-effort from 1971 to 1972, The Norweglan catch, on the other hand, which 1s reported to
have increased sbout tenfold over that of 1971, seem to be connected both with a great increase
in effort and with an increase in catch-per-day (with no correction for possible differemce in
fishing power of vessels in 1971 and 1972). The general impression is, however, that stock size
has declined further.

The 1972 catch is about 14% higher than predicted (for sn F value in 1972 of 0.60) by the Sub-
committee at the 1972 Annual Meeting (Redbook 1972, Part I, p. 20) and again at the Mid-term
Meeting, Januvary 1973 (Thls volume, p. 27-28). 1In these two reports it vms stated that the

greatest uncertainty in the assessments at that time was connected with mean weight for the various -
age-groups in the two separate parts of the stock (Div. 1A-D and Div. 1E-F). New information on
weight by age was presented to the 1973 Annual Meeting (Res.Doc. 73/38 and 108), and these revised
values have been used in & new assessment of Subarea 1 cod (Res.Doc. 73/107).

There is etill much uncertainty as to the level of fishing mortality in the most recent years.
Based on avallable age-composition data for 1971 catches, caleulatione have, therefore, been made
for different levels of fishing mortality in 1971. Upon comparing the new predictions for 1972
catches with the catches actually obtained in 1972, the Subcommittee concluded that the most
1ikely values of ¥ for fully recruited age-groups were about 0.50 for Div. 1A-D and close to 0.65
for Div. 1E-F, which for both regions are close to the level of F .

Information on pre-recruit cod indicates that the 1968 year-class is the only important one that
will recruit to the fishery im 1973 to 1976, Although the actusl size of the year-claes is
difficult to judge at present, all assessments (i.e. assesements for various levels of mortalitiea)
point to a further decline in atock size and catches in the next two years.

Noting that the 1968 year-class will start spawning in 1974 and will be rather wvulnerable to

trawl fishing, and considering the desirability of maintaining a epewning stock pending better
information on etock recruitment relationehip, the Subcommittee felt that advice to the Commission
on TAC for 1974 should be conservative. On this basis, the Subcommittee recommends a TAC of
80,000 tons in Subarea 1 for 1974. Should the 1968 year—claes or other new year-classes prove to
be better than estimated at present, the TAC can be adjusted for 1975. A conservative figure of
TAC for 1974 will, however, allow epawning in 1974=-75 to be better than if & higher 1974 quota is
set.

The assesements have, as indicated above, been carried out for iwec separate regions (Div. 1A-D

and Div. 1E-F). The Subcommittee discussed whether advice on TAC should he given for these two
regions ceparately. Although it was the general opinion that this should be done if the scientific
background permitted, the Subcommittee did not consider a breakdown of the TAC feasible at thie
time. One of the reasons for this is that the reccumended TAC for 1974 has been based to some
extent on present knmowledge of the 1972 catches. However, for more than 1/3 of the 1972 catches,
no information on breakdown by division is yet avallable. Another reason for regarding Subarea 1
as a whole at present is the fact that the 1974 catches are likely to be based mainly on the 1968
year-class and this year-class seems to be rather evenly distributed im Subarea 1. The distributior
of fishing in 1974 will to a great extent be determined by the behavicur of the 1968 year-clasa
when it is schooling for spawning, and it is not possible to predict whether the heaviest con-
centrations will be found in one reglon or the other. )

Divisions 2G-H (Res.Doc. 73/106)

Cod catches in Div. 2GH, after decreaeing from sbout 50,000 tons in 1954, remained at a very low
level during 1955-64. There was a gharp increase to about 100,000 tons in 1966 and a subsequent
decline to about 10,000 tons in 1971. The 1972 catch was 13,000 touns.

Fishing mortality on fully recruited age-groups was at s low level (F<0.l) during 1962-64,
corresponding to the low catches in this periecd. F-values then generally increased to a peak of
about 1.0 1in 1969-70.

Total stock size of cod of ages 3 and older decreased from about 310-320 million fish in 1964-65
to sbout 110~130 million in 1969-70. However, the number of fish over age 13 decreased from about
10 million in 1962-64 to about 1 million in 1969, a decrease of about 90%. The number of fully
recruited fish declined from sbout 93 million in 1965 to 22 million in 1969, a decline of about
77%.
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Yield-per-recruit calculations indicate that Fnax for this stock occurs at F = 0.7 but that on the
flat-topped yileld curve 93% of this maximum was available at F = (3,2,

The average stock size of age 5 cod was about 54 million fish in the 1962-66 perlod, so that fishing
at Fpay (0.7) in that period would have produced average maximum catches of about 39,000 tons.
However, the stock size of age 5 cod was about 26 million fish im the 1967-70 period, so that the
average maximum catch in the early 1970's is estimated at about 20,000 toms.

The stock relationship in the Subarea ? and Div. IK-L complex 1s at present mot well understood.
However, the differences in growth rate between those in Div, 2G-H and in Div, 2J indicate that
there is not complete mixing of the cod in these divisions. If the total allowable catch for

Div. 2G-H 1s, in fact, included with that for Div. 2J-3k-L, the actual catch in Div. 2¢-H could
exceed the total allowable catch desirable for Div. 20-K separately in a given yaar by a considerable
amount. In view of the prospects for poorer recrultment, the decreased abundance of older fish and
the fact that the cod stock in Div. 26-H 1is about 10% of the total cod stock in Dv. 2J-3K-L, the
ineclusion of Div. 2G-H with the much larger Div., 2J-3X-L stock would be undesirable. Therefore,

the recommended TAC in Div. 26-H for 1974 is 20,000 tons and this should be allocated separately
from that for Div. 2J-3R-L.

Divisions 2J-3K-L. (Res.Doc. 73/13, 22, 60; Summ.Doc. 73/14, 20, 22, 27)

The remarkable decline of tbe total cod eatch in these divisions from a peak of 784,000 tons in
1968 to 421,000 tons (54%) in 1971 did not continue into 1972, The preliminary statistics show a
slight increase te 453,000 tons in 1972, although ice conditions especially in Div. 2J became even
worse than in the preceeding 3 years, but considerably larger catches were taken in Div. 3K,

Cod catches ('000 tona)

Div, 1970 1971 1972
27 199 150 149
3K 91 80 146
3L 196 191 158

Total 486 421 453

An indication of possibly higher abundance of cod in the area is glven by a considerable increase
in the catch-per-day-fished of the German (FR} fleet in Div. 3K, elthough the effort was also
increaged due to diversion from Div. 2J.

Btock sizes at first entry to the fishery (age 4) from virtual population analyses averaged sbout
650 million fish for the 1959-65 year-claeses. Based on updated assessments including correlations
between pre-recruit survey indices of abundance and otock slzes at age 4, the average stock size
of the 1966-69 year-classes waa estimated to be 820 million fish at entry to the fishery.

Estimates of fishing mortality (F) for fully recruited age-groups during 1968-71 of 0,55, 0.93,

0.52 and 0.66 respectively were still well beyond the level corresponding to maximum yield-per-
recrult (Fp,, = 0.4). However, because the catch level in 1972 was below 500,000 tons, the better
recruitment by the evidently stronger 1966-68 year-classee probably reduced the mortality rate for
1972 to a level nearer to Fpax- Assuming that the TAC of 650,000 tons will not be taken in 1973
because of severe ice conditions, fishing at Fp,y 4n 1974 should produce 650,000 tons. Also, in
view of the reduced abundance of older age-groups in recent years, the newly recruilted and relative-
1y good year-classes, especlally that of 1968, ghould be conserved to support the fishery in the
years after 1974 and to provide a good spawning stock. The TAC in 1974 should therefore not exceed
650,000 tons, the same as wag recomended for 19743,

Divizion 3M (Res.Doc. 73/22, 105)

Catches from this stock were generslly low during 1953-59, except in 1957 (20,000 tens). Cstches
increased to a peak of 55,000 tons in 1965 and subsequently declined to about 18,000 tons in 1970,
and 25,000 tons in 1971. However, the catch in 1972 increased sharply to 56,000 tons.

The fishing mortality estimate (F) was about 0.03 in 1959, and presumably very low for several
years previous to this, but increased to about 0.3 in 1960-62 and to a peak of 0,9 in 1967. There
was a decrease in 1968 to about 0.6. F-values since 1968 are not known but catches in 1969-71
were lower than in 1965-68. The doubling of the catch in 1972 compared to 1971 is probably assoc-
iated with an increase in fishing effort {and hence F), since the catch of redfish in this area
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also increased in 1972, Maximum yield-per-recruit occurs at ¥ = 0.5, so that F-values during 1965—
68 were beyond Fp ..

Stock size fluctuated between 90 million and 190 million fish during 1959-68. Recrultment, as
evidenced by numbers of 4-year-olds in the stock, fluctuated between 2 and 75 million fish for
the 1955-64 year~-classes. USSR young fish surveys indicated fluctuationa in pre-recruilt survey
ipdices of abundance from 1 to 41 fish-per-hour for the 1961-69 year-clgssea. Of the recent year-
classea, that of 1968 is the strongest. The average recruitment to the stock during the 1959-68
period, as evidenced by the numbers of 4-year-olds In the stock, was about 35 million figh. A
maximum yield-per-recruit at age 4 of 1.0 kg impliea a long-term sustainable yield of about 35,000
tons. Therefore, the TAC recommended for 1974 is 35,000 toms.

Diviaions 38-0 (Res.Doc. 73/3, 4, 22, 60, B9)

The cod ecatch in Div. 3N-0 decreased from a maximum of 220,000 tons in 1967 (supported by strong
1963 and 1964 year—classes) to about 110,000-120,000 tona in 1969-71. The 1972 catch was appro-
ximately 102,000 tons.

Fishing mortality estimates (F) obtained from virtual population analyaes indicated that F of
fully recruited age-groups fluctuated between 0.3 and 0.6 during 1959-64 but increased to 0.7 and
to 0.8 in 1965 and 1966 respectively, and to 0.9 in 1967 and 1968. F in 1969-71 was in the range
of 0.5-0.6., Since the maximum yield-per-recruit for thie stock is estimated to be at F = 0.2,
F-values in 1959-64 were 1.5 to 3 times the level of Fj .., but in 1965-66 F was sbout 3,5 times
and in 1967 and 1968 sbout 4.5 times Fpgp. Although F in 1969-71 was lower then in the 1965-68
period, it was still 2.5 to 3 times Fpay. Mortalitiea calculated from survey data for the same
period indicated general agreement with the above F-valuea.

Stock size estimates indicate that the total stock decreased from 156 million fish in 1959 to
120-125 million in 1961-62 and then incressed to 185 million during 1964~65 and to 300 million in
1967. There was a subsequent decline to 180 million fish in 1969. The fully recruited portion
of the stock Ffluctuated around 20-30 million fish in 1959-66 and then decreased to 15 million fish
in 1969. With a decrease in F below the high 1967-68 values, there yas an increase in the fully
recruited portion of the stock to about 23 million fish in 1970-71.

Recruitment estimates from surveys of year-classes expected to contribute to the fishery in 1974
indicated that the 1968 year—class 1s expected to be falrly strong, while the 1967, 1969 and 1970
year-classes are poorer ones. Since the 1972 catch did not increase over that of 1971, there is
some uncertainty as to the magnitude of the 1968 year—class. If this year-class is as abundant

as previously estimated, the catch in 1972 should have been substsmtially higher than that of
1971. Also, since the F-values for 1969-1971 were substantially beyond Fpgx, & reduction in fish-
ing mortality in 1974 to a level near Fp,y 18 highly deeirable. Therefore, the TAC recommended
for 1974 1is 85,000 tons as compared with 103,000 tons allocated in 1973 (the TAC recommended in
1973 was 70,000 tons).

Sybdivision 3Ps (Res.Doc. 73/3, &, 22, 60, 89)

Catches from the Subdiv. 3Pe cod stock increased from 60,000 tons in 1959 to 84,000 tons 1in 1961,
fluctuated between 47,000 and 52,000 tons in the 1962-65 period and then increased to 61,000-
74,000 tons in 1966-70. The 1971 catch was about 60,000 tons and the 1972 catch about 46,000 tons.

Fishing mortality estimates were generally in excess of Fpuy (0.3) during the 1960's and were

about 0.4 to 0.5 in 1970-71, still above Fpay for this stock. The 1973 TAC 'of 70,000 tons was
recommended on the basis of an exceptionally good 1968 year~class. However, the 1972 catch was
considerably lower than that of 1971, indicating that the year—class did not contribute to the

1972 catch to the extent anticipated previously. No sampling data were available to adequately
assess the contribution of the 1968 year-clasgs in 1972 and there is acme uncertainty as to whether
it 1s actually as strong as was previously estimated. At present, there fs no evidence to indicate
that the TAC of 70,000 tons recommended for 1973 phould be changed and, thus, the TAC advised for
1974 is 70,000 tons. If the 1968 year-class does prove to be strong as was indicated from the
survey data, then the potential yleld can be attained in future years,

Division 4T and Subdivision 4Vn (Res.Doc. 73/7)

As indicated in the 1972 Assessments Subcommittee Report (Redbook 1972, Pert 1), two stocks are
involved in this area: (1) the major stock, which inhebits Div. 4T in the summer, migrates
eastward to Subdiv. 4Vn in December - January and moves back into Div. 4T in April ~ May; and
(11) emall inshore stocks in Subdiv. 4Vn, which are independent of the larger migratory satock.

Landings from the major migrating stock declined from e high of 110,000 tons in 1956 to 41,000 tons
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in 1967 but then increased to over 64,000 tons in 1970, declining in 1971 to about 56,400 tons
and increasing in 1972 to 66,200 tons.

Abundance estimates indicate that stock slze at present is about average, with year-classes of
average strength expected to enter the fishery in 1974. The F-value estimated for 1971 indicates
that at the current level of stock abundance, catches in 1972 and 1973 would be expected to declipe
to 50,000 tons. This F-value was slightly below the estimated Frax for this stock. Since the
catch in 1972 increased to 66,200 tons, an inerease in F to about the level of Tnax 15 implied.
Therefore, catches 1n 1974 should not be allowed to increase above the 1972 lavel.

h)  Subdivision 4Vs and Division 4W (Res.Doc, 73/7)

Of the year-classes which were expected to contribute to the fishery in 1973, only the 1968 year-
class appeared to be good, the 1966, 1967, 1969 and 1970 year-classes being poor onea. Therefore,
the Assessments Subcommittee at the 1972 Annual Meeting concluded that F should not be allowed to
increase above the current level which was close to Foax, and this ifmplied a catch of 60,000 tons
which was recommended as the TAC for 1973,

Survey results for 1972 confirm that the 1966, 1967, 1969 and 1970 year-classes are indeed below
average but that the 1968 year-clagss 1a at leaat of average abundance., Thus, while the 1968 vear~-
class, although strong, 15 not exceptional, stock abundance ig likely to decline over the next few
years. Total mortality estimates for fully recruited age-groups In 1971 ranged between 0.50 and
0.57, slightly lower than the 1960-69 average and also lower than that giving maximum yileld-per-
recruit (Z = 0,.65).

The 1971 size compositiona indicate rhat Spanish catches are composed of cod which are significantly
smaller than those caught by Canada. Since the analysis of the fishery for 1960-71 assumed that

the size compositions of removals by Canada and Spain were the same due to lack of data from the
Spanish fleet, this implies that yleld-per-reeruit and Frax values are in fact less than those
estimated in earlier assessments. Thus, the TAC of 60,000 tons recommended for 1973 may in fact
have been somewhat high, but the sampling data available does not allow adequate assessment of the
situation, It does, hovever, seem prudent not to allow the catch to increase above the 1973 level,
and the recommended TAC for 1974 is 60,000 toms.

1)  Division 4X (Res.Doc. 73/7)

Previous data have indicated that the cod of the offshore Browns and LaHave Banke of Div, 4X
belong to 2 separate stock from the inshore cod in Div. 4X. Preliminary results of tagging in
1969 and 1972 confirm this separation.

The catch from the offshore stock declined 50% to about 8,600 tons in 1970 and was about 9,000-
10,000 tons in 1971. The 1972 catch from the offshore stock was probably at about the same level
ag 1971, Estimated population numbers from 1970-72 surveys indicate continued low stock abundance.
Total mortality rate (Z) continued ar the high level of the late 1960's, estimates being 1.5 in
1970-71 and 0.8 1n 1971-72, well above the value of Fpuy of 0.55. Indications are that the year-
classes after 1966 are poorer tham those which supported the fishery in the mid-1960's. Thus,
adult stock abundance is low, expected recruitment is poor and mertality rates are excessively

i) Division 5Y

The TAC in 1973 for the Gulf of Maine stock was set at 10,000 tons, which is somewhat higher than
the average catch during 1952~71. The 1972 catch was about 7,000 tons. The Subcommittee had no
new evidence on which to recommend changing the present TAC, and for 1974 the TAC of 10,000 tons
is proposed.

k) Divigion 52
The 1973 TAC for the Georges Bank stock was get at 35,000 tons, which is considered to be the long-
term MSY. The 1972 catch was about 24,000 tons. No new evidence was presented to suggest that
the TAC should be changed from that of 1973, and thus the TAC recommended for 1974 is 35,000 tons.
New assessments should be carried out for both the Div. 5Y and Div. 5% stocka, but at present
both stocks seem to be exploited at a reasonable level, and the TAC's recommended should be able
to prevent rapid expansion of effort in fisheries directed for cod.

3. Subareas 2 and 3 Assessments for Species other than Cod

A summary of recommended TAC's for 1974 together with aneillary data is given in Table 3. Dpetails of
the individual speciea/stock assessments follow,
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Table 3. Subareas 2 and 3 assessments: recommended TAC's for 1974 with ancillary data (epecies other

than cod).
TAC ('000_tons)
Recommended
Stock Nominel Catch ('000 tons) (Allocgted)l | ¥ F
Speciles area MSY 1966-70 1971 1972 1972 1973 1974 max 1974
Haddock 3L-N-0-P 8 5 4 - - -
Redfish 3K 13 13 10 - - -
L-N 20 34 28 - - 202
M 4 8 40 - - -
30 14 20 16 - - 152
k) 28 28 25 - - 232
Amer. plaice 3L-N-0 75 68 59 - 60 60 0.5(F, .) 0.50
0.1
(60.5)
Yellowtail 3L-N-0 13 37 39 - 50 40 0.7(F; ) 0.75
(50) :
witch 23 53 2 1
3K-L 123 14 16 No assessment
IN-0 63 15 9

1 wp1located" here refers to the total allewable catch agreed by the Commission as the TAC.
2 general production study.
3 1970 catches only.

a) Haddock (Subares 3) (Summ.Doe. 73/22)

A 1972 catch of 4,000 toms was at about the same low level as in the past several years. Young
fish surveys in 1969, 1970 and 1971 indicated that the abundance of 1+, 2+ and M vear-old fish
were at a low level, Surveys in 1972, although indicating some improvement in the abundance of
14 haddock in Div. 3N-0, showed & marked reductiom of 1+ figh in Div. 3P. Thue in 1973 and 1974
there will continue to be low recruitment to the adult stock, and abundance will remain at the
present very low level.

In the southern part of Subarea 3 (Grand Bank, Green Bank and St. Plerre Bank) the average catches
of 1+, 2+ and 3+ year-old fish per hour of trawling by USSR research vessels for the 1963-71 year-
classes are as follows:

1+ 2+ M
Year-clase IN-0 3P IN-0 3p 3N-0 3P
1963 - - - - 2 17
1964 - - &4- 55 6 153
1965 1 13 1 41 1 4
1966 3 110 8 191 1 20
1967 1 183 1 16 1 2
1968 4 25 8 10 2 4
1969 4 35 4 38 1 5
1970 1 32 1 8 - -
1971 9 2 - - - -
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It seems likely that almest all haddock caught on Grand Bank (Div. 3N-0) and to a large degree on
St. Plerre Bank (Subdiv. 3Ps) are taken as incidental to fishing for other species, and this
amounts to an intensive fisheries on the haddock stocks themselves. Fishing mortality is thus
likely to be very high, and, because of poor recruitment, removals from this stock should be
minimized.

Redfish (Division 3L-N, Division 30 and Division 3P) (Res.Doc. 73/40, 41, 88)

Redfish (Sebastes mentella) of Div. 30 and 3P exhibit different growth rates and hence are con-
sldered separately for assessment purposes. Redfish of the northern and eastern Grand Bank (Div.
3L-N) are considered to constitute a different stock from those of Div. 30 and 3P.

The mean annual catch of redfish in Div. 3L-N during 1955-71 was 20,400 tons, with annual catches
fluctuating between 4,000 and 45,000 tons. The standardized catch-per-hour values fluctuated
irregularly during 1955-71. The nominal cateh in 1971 was approximately 34,000 tons, and pre—
liminary statistics indicate that the 1972 catch was g8lightly lower at 28,000 tonms.

Redfish catches in Div., 30 fluctuated between 2,000 and 20,000 tomns during 1955-71. The 1972
catch of about 16,000 tons was less than the 1971 catch of 19,800 tons but above the 1955-71 mean
annual catch of 11,000 tons. Standardized catch-per-hour values declined sharply from 1.3 tons
in 1958 to about 0.4 in 1965, then increased to 1.0 in 1969 and subsequently declined to about
0.7 in 1971.

Redfiéh catches in Div, 3P 1increased gradually from less than 5,000 tons in 1955 to sbout 15,000
tons in 1964, with a substantial increase to a peak of 37,000 tons in 1970. The catch subsequently
decreased to about 28,000 toms in 1971 and 25,000 tons in 1972.

The redfish cateh in Div. 3M increased dramatically from 8,000 tons in 1971 to approximately 40,000
tons in 1972, The standardized catch-per-hour values were relatively high during 1955-58 (0.9 to
1.0 tons), decreased from €.7 in 1959 to about 0.5 in 1962, increased gharply to 0.9 in 1965 and
subsequently declined to 0.6 in 1971.

Because of the lack of adequate data on the size and age compositions of redfish catches, it has
not been possible to conduct rigorous anslyses of the fisheries in these areas, The Schaefer
generalized production medel was utilized to derive estimates of maximum sustainable yield from
the commercial catch and effort data. The eatimates of maximum sustainable yleld of redfish are
20,000 tons for Div. 3L-N and 23,000 tons for Div. 3P. The maximum sustainable yield level for
Div. 30 is less certain, but an upper limit of 19,000 tons was derived by means of a simplified
application of the Schaefer model, this value being considered an over—esatimate,

Catches in recent years have been above the long-term average and existing data are insufficient
to determine how long these higher cateh levels might be sustained, USSR research vessel survey
data indicate that redfish abundance in these areas hag been high in recent years and that the
relatively large catches have resulted from good recruitment during this period. Although there
is no definite evidence of over-exploitation, commercial catch/effort data indicate that the
maximm sustainable ylelds are lower than recent catch levels and close to the long~term average
catches.

Previous experience has indicated that redfish stocks are very s£low in rebuilding after a period
of intense exploitation. Since regulation of other species could result in a deployment of effort
to these redfish stocks, it seems prudent to prevent any subatantial increase in fishing pressure
on redfish in these areas. Available data are insufficlent to derive for 1974 total allowable
catches which would correspond to particular fishing mortalities. The Subcommittee agreed that
the TAC's for 1974 should be set at the maximum sustainable yield levels asm indicated by present
analyses - 20,000 tons for Div. 3L-N, 15,000 toms for Div. 30, and 23,000 tons for Div. 3P, until
such time as adequate data are obtained to carry out more detailed assessments.

Americen Plaice (Divisioms 3L-N-0) (Res.Doc. 73/34, 87, 89)

The figshery in Div. 3L, which has been mainly Canadian, reached a peak in 1969 at 50,000 toms.
Catches have gradually declinmed to 40,000 tons in 1970, 38,000 tons in 1971 and to 33,000 tons in
1972. In Div. 3N the largest catch occurred in 1966 (35,000 tons) and recent catches were 15,000
tons in 1969, 20,000 tons in 1970 and 23,000 tons in 1971. The 1972 catch declined to near the
1969 level with approximately 17,000 tons being reported.

The increase in the fishery during the 1960's resulted in a corresponding Increase in fishing
mortality (F) which was maximal in 1970 at 0,65 for females and 0.77 for males. In 1971 F declined
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to 0.6 and 0.7 for females and males respectively and was at the level of Fg, * of 0.5 (females)
and 0.6 (males) in 1972. Assuming that the 1973 TAC of 60,000 tons for Div, 3L-N-0 will be taken,
the stock sizes should remain unchanged. At this level of removal, fishing mortality values in
1973 should correspond to the level of Fp.1. Assuming recruitment in 1972 to 1974 to be at the
average level of the previous few years, the TAC recommended for 1974, 1f fishing 1s at the Fy 1
level, is 60,000 tons (which includes an expected catch of 8,000 tons from Div. 30}.

Yellowtall (Divisiems 3L-N~0) (Res.Doc. 73/5, 89)

Yellowtail catches in Div. 3L-N i{pereased from 3,000 tons in 1965 to 32,000 tons In 1971 and to
35,000 tons in 197253 1n addition, approximately 5,000 tons were landed from Div. 30 in 1971 &nd
4,000 tons in 1972.

A new assessment utilizing the virtual population method has permitted the calculation of stock
gize for the yeare since the start of the fishery. From this and from eatch-per-unit-fishing
intensity data, it 1s evident that, up to 1970, the total stock of yellowtail was increasing as
the specles extended its range over the shallow (<50 fm (90 m}) parts of the Grand Bank. However,
the stock sizes in 1970 and 1971 eeem to have remained at approximately the aame level and catch-
per-unit-fishing intensity points to the same conclusion. It 1s therefore assumed that the gtock
has ceased to expand.

In estimating the probable levels of recruitment to the fishery at age 5, the average recrultment
for 1969-70 was used, If the 1973 TAC of 50,000 tons (including 5,000 toms for Div. 30) is taken,
the resuilting fishing mortality rate ig estimated to be ambout 0.9, which is considerably above

the optimal level (Fo.1) of 0.7. Therefore, assuming that the 1973 TAC will be realized and using
the 1969-70 average recruitment level, fishing at the level of Fg 1 (i.e, F = 0.70) indicates a
TAC of 35,000 tone in 1974 for Div. 3L-N. Allowing a catch of 5,000 toma in Div. 30 iIndicates
that the 1974 TAC for Div. 3L-N-0 should not exceed 40,000 tons.

witch (Divisions 2J-3R-L, Divisions 3N-0, Subdivision 3Ps) (Res.Doc. 73/49, 80)

For management purposes and with the present limited knowledge of stock separationm, it is suggested
that the groupings, indicated in the table of catches listed below with Div. 2J added to Div. 3K-
L, probably represent the witeh stocks of Subaregs 2 and 3.

Nominal Catches (tons)

Year Div. 23 Div. 3K-L Div. 3K-0 Subdiv, iPs
19621 126 364 4,839 963
19631 - 1,993 2,096 924
19641 452 2,386 1,094 1,011
1965! 1,862 3,608 1,733 570
19661 883 3,200 9,387 1,359
19671 1,207 2,804 18,797 3,409
19681 1,678 7,298 16,152 2,666
19691 5,200 5,062 8,197 2,404
1970 5,388 12,134 6,039 2,702
1971 1,975 14,075 14,965 2,250
1972 1,453 15,687 9,176 2,680

1 catches in 1962-69 are estimates, since the actual

quantities of witch included in the large “Flounders
(NS)" catches reported for these years are not known.

At present no asgessment of the stocks and no real knowledge of the size of the rescurce are
avallable, but research vessel catches indicate that the numbers of witch in Div. 3L, 3¥, 30
and Subdiv. 3Ps are small in comparison to the quantitiea of American plaice and yellowtail.

the value of fishing mortality at which the marginal yield per recruit is 107 of the catch-per-
recruit per unit mortality in a very lightly exploited stock (Redbook 1972, Pare I, p. 41). It
represents a2 level of fishing mortality where the sustainsble yleld-per-recruit on the average
reachee approximately 90% of the maximum sustainable vield for species with a 'flat-topped’
yield-per-recruit curve.
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The good catches reported from Div. 2J and 3K in recent years were composed moetly of large old
fish constituting part of the virgin stock. It seems probable that witch fished by the Canadian
inshore fleet belong to the same stock as that fished offshore.

With the limit on removals of many other atocks in the ICNAF Area, there ia a real possibility of
diversion of effort to presently unregulated species. Since research vessel deta do not indicate
a large witch resource in these areas, it would be prudent to limit removals of witch to a level
of catch in 1974 not substantially above recent catches,

General Bioclogical Information

Several documents were presented which summarized studies in Subarea 3 on the biology and dis-
tribution of various species that are not considered elsewhere in the report. Since some of
these contain data on species not before considered by the Assessments Subcommittee and scme new
biological data uaeful to further assessments of species already being considered, a reference to
their contents is included here.

Res.Doc. 73/37 presents data on the food and feeding of American plaice in Subdiv. 3Ps, Indicating
their dependence on species living on or near the bottom. Geographical, seasonal and diurnel
variations in feeding as well as variations with temperature and size of fish were indicated.

Res.Doc. 73/71 presents data on the sexual maturity and sex ratios of the squid (Illexr 7Ilecebrosus)
in Subarea 3, and Res.Doc. 73/72 defines the length-weight relationship of the species. Rea.Doc.
73/79 discusses the distribution and biological characteristics of IZlexr on the Grand Bank, St.
Pierre Bank and Nova Scotian Shelf from surveys In 1970-72. Res.Doc. 73/73 summarizes the nominal
catch of aquid in Canadian Atlantic waters in the 1920-68 period.

Res.Doc. 73/39 summarizes data on the maturity, feeding and length end age compositions of white
hake in Subarea 3 in 1969, 1971 and 1972, suggesting ome local population in the area. Hake feed
heavily on various fish and spawn in the middle of the summer.

Res.Doc. 73/49 presents information on the breeding and development of witch in the Northwest
Atlantic, indicating proposed spswning localities and the direction of egg and larval drift.
Spawning occurs from March to September.

. Subarea 4 Assessments for Species other than Cod and Herring

A summary of recommended TAC's for 1974 together with ancillary data is given in Table 4. Details of
the individual species/stock assessments follow.

Table 4, Subarea 4 assessments: recommended TAC's for 1974 with anclllary data (speciles other than cod
and herring).
TAC ('000 toms)
Recommended
Stock Nominal Catch ('000 tens) (Allocated)! - F
Species area MSY 1966-70 1971 1972 1972 1973 1974 max 1974
Raddoclk :E } 25 5z I” 2 0 0 0 0.5
{4 (4)
4X (18) a2z 18 13 0 1] 0 0.5
9 (9)
Redfish 4V-9-X 25 62 50 - - 302
Silver hake 4{V-u-x 26 129 114 - -  50-100
Pollock 4V-4 7 2 4 - -
[ 4 10 10 16 - 50 502
SA S5 9 14 13 - (50)
Amer. plaice 13 14 11 - - 13.6
Yellowtall 4V-Y-X 32 7 2 2 - - 5.4132
Witch 13 18 1 - -~ 13.0

1

"Allocated" here refers to the total allowable catch agreed by the Commission as the TAC.
Annual catch averaged over period of stability 1962-71 or adjusted therefrom.
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Haddock (Divisions 4V-W) (Res.Doc. 73/7)

Nominal catches from this stock declined from 13,400 tons in 1971 to 4,700 toms in 1972. This
was not entirely due to the quota limitation of 4,000 tons in Div. 4W in 1972 as the quota was
not fully taken in that divisiom.

Catch rates of Canadian commercial vessels declined again in 1972 to a new record low, and research
vessel survey data alsc indlcate a further decline in population sbundance in 1972. Predictions

of the strengths of the 1968-71 year-classes are that they are poor and no aignificsnt increase

in abundance of the stock is expected to occur prior to 1976, Fishing mortality rates (F = 1.0}

in 1969-72 have been consistently much higher than that giving maximum yield-per-recrult (F =
0.50).

Thia stock, which has been capable of sustaining catches of 25,000 tona in the past under con-—
ditions of normal recruitment, is geverely depleted and the exploitation rate continues to be

high. In 1972 a TAC of 4,000 tona in Div. &W did not prove restrictive. The Subcommittee accord-
ingly advises that there be no directed fishery for haddock in Div. 4V-H in 1974, By-catches alone
are likely to amount to over 2,000 tons. It 1s also desirable that Div., 4V be included 1in the
regulations to obtain full management control of the stock throughout 1ts range.

Haddock (Division 4X) (Res.Doc. 73/7)

The nominal cateh in 1972 was 13,500 tons, which was conglderably in excess of the TAC of 9,000
tons, although the directed fishery was closed in October. In 1973 the directed fishery for
haddock was closed at the end of April, as landings and eatimated by-catches for the remainder
of 1973 are approximately equal to the 1973 TAC of 9,000 tons. Improved fishing success in the
early part of 1973 resulted in part from the entry of the 1969 year-clase to the fishery as 4-
year—olds. Research vessel survey data indicate that the 1969 (and also the 1971) vear-classes
are stronger than those since 1963. However, these are still poor by pre-1963 standards when
the stock was in a healthy condition.

Current levels of fishing mortality are probably close to that giving maximum yield-per-recruit.
However, stock abundance is congiderably below that giving maximum sustainable yield and current
management objectives should be to rebuild the stock. Therefore, it is particularly important at
this time, with the entry to the fishery of a slightly stronger year-class gnd with the prospect

of another year-class of similar strength entering the fishery in 1975, that removals be minimized.
This will maximize the chancee of stock recovery.

At the 1972 Annual Meeting, the Assessments Subcommittee concluded that the proposed increase in
trawl mesh size to 13¢ mm iIn Subarea & should result in increases in the yields from ceod, haddock
and flounders. This conclusion applies to Div. 4X a&s to the other divisions of Subarea 4.

Redfish {(Divisions &4V-W-X) (Res.Doc. 73/100)

Redfish catches from the Scotian Shelf averaged close to 30,000 tons in the past decade, but
increased to 62,400 tons in 1971 and was about 50,000 tons in 1972. Although commercial catch-
per-unit-effort showed a slight increase in 1971, higher values were recorded in other vears in
the last decade, and thus 1971 aund 1972 valuea do not suggest that any major increase in abundance
took place. However, research veagel surveys also indicate that moderate increases in abundance
took place over the 1970-72 period with the entry of a strong year~class (or several adiacent
strong year—classes) to the fishery. This year-class was almost fully recruited to the commercial
fishery in 1972 and was exploited heavily in both 1971 and 1972. There are no indications from
regsearch vessel surveys of further strong year-claases not yet recruited to the fishery, end thus
there 18 no reason to believe that the present abundance 1ia substantially above the long-term
average. It is unlikely then that the high level of catch in 1971 and 1972 can be sustained.

A detailed assessment of these stocks is not posaible at this time. However, despite large
variations in year-class strength, the slow growth and low mortality of redfish imply that little
logs in yield will result from fishing consistently at a level corresponding to the long-term MSY.
The Scotian Shelf stocks are known to have sustained a yleld of about 30,000 toms in the last
decade. The Subcommittee therefore advises that the appropriate level of TAC for 1974 should be
30,000 tona.

silver hake (Divisions 4V-H-X)

The fishery for silver hake expanded rapldly from almost zero in 1960 to a catch of 123,000 toms
in 1963 and subsecuently declined to a very low level in 1967 and 1968, In recent years the fish-
ing has redeveloped rapidly, and catches reached 169,000 tons in 1970, 129,000 tons in 1971 and
114,000 tens in 1972. No data are available from the earlier fishery to show to what extent the
decline waa due to fishing or to naturel canses. The present fishery has been conducted almost
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exclusively by USSR, the midwater trawls used since 1571 taking very little by-catch of other
species, except during the period when the fleet is searching over a wide area as the silver hake
are concentrating and later diapersing.

Estimates of the yield-per-recruit (at M = 0.5) indicate that the level of fiching mortality at
Fo.1 = 0.6 would give approximately 90% of the mayimum sustainable yield-per-recruit. However,
because of rapid development of the fishery and insufficient data, the current levels of fishing
mortality, natural mortality, recrultment and the age of recruitment are not known accurately.

The most reliable estimate indicates an F of 1.1 in 1970/71. This, in conjunction with an assumed
high average recruitment, suggeats that a value of F = 1.4 would be required to account for the
catch In 1972. The projected catches for 1974 are 50,000 tons at F = 0.6 and 100,000 tons at

F = 1.4.

The Subhcommittee also noted that, although the range of TAC for 1974 was estimated on the basis
of partial recruitment values in 1970 and 1971, silver hake first recruit to this fishery as one-
year-olds and that the indicated level of total mortality in 1972 (Z = 1.9) will result in a
sm2ll number of age-groups in the exploited stock and 8o make the fishery heavily dependent on
recruitment in each year. Silver hake mature at an early age (3 years).

Follock or Saithe (Pollachius vireme) (Divisions 4V-W-X, Subarea 5 and Statistical Area 6) (Res.
Doc. 73/101)

At the January 1973 Special Commission Meeting & pre-emptive TAC of 50,000 tons was placed on
pollock in Div. 4X and Subarea 5 for 1973. The pollock stock structure is not well known but
only one major spawning location on Jeffrey's Ledge (Div. 5Y) has been located in the Northwest
Atlantie, Thus, it would be prudent at this time to consider that the pollock of the Scotian
Shelf and Subarea 5 belong to a single stock. Annuel pollock catches in Subareas 4 and 5 and
Stat. Area 6 declined from 35,000-41,000 tons in the 1960-65 peried to 23,000-26,000 tons in
1967-71. The total catch increased in 1972 ta 32,000 tons. Retween 127 and 40% of these catches
were teken outside the area covered by the 1973 regulation. <¢anadian commercial catch-per-unit-
effort data suggest that the reduction in catches in 1966-71 resulted from a decline in stock
abundance and that abundance increased again in 1972,

No detalled assessment is available for pollock, and it is unlikely that an accurate estimate of
maximum sustainable yield will be possible unless biological sampling of the catches improves.
However, it appears that some increase in removals over those in 1960's is possible without
damage to the steck and there 18 no reason to suggest an adjustment in the 50,000 tonms TAC at
this time. However, this regulation should be extended to include Div. &4W and Div. 4V, taking
account also of the fishery in Stat. Area 6, to ensure that the entire distribution range 1s
under management.

Flatfish (Divisions 4Y-W-X) (Res.Doc. 73/102)

Catches of flatfish (excluding halibut) from the Scotian Shelf increased from 10,000 toms in 1960
to 55,000 tona in 1968, and ranged from 20,000 to 37,000 tons in the 1969-71 period. A break-
down of catchea by species for all of the countries exploiting the stocks ias available only from
1970. 1In analysis, USSR catches of "unspecified flounder™ in 1960-69 were allocated to species
in proportion to the ratio of species catches reported for 1970 and 1971,

Greenland halibut. This is a cold-water species which ie sparsely distributed on the Seotian
Shelf. The maximum catch wss 38 toms in 1969, :

Winter flounder. This 15 a coastal apecles, sbundsnt in bays along the coast of Nova Scotia and
particularly the Bay of Fundy. On the offshore grounds the only sizeable population is found in
the shallowa of Sable Island Bank. Catches have been small, the largest being 3,000 tons in 1971.
The Canadian catch 1s almost entirely coastal in origin and is taken by small inshore boats fishing
within Canadian territorial waters. The bulk of the USSR catch is probably taken from the deeper
fringes of the Sable Island Bank stock, &s the bulk of the population lies within the Canadian
12-mile fishing zone around that island.

Witch. This specles is widely distributed in low abundance on the Scotian Shelf with localized
areas of high abundance occurring in depths greater than 100 fm along the edge of the Laurentian
Channel, in the "Gully" between Sable Island and Banquereau Banks, and in the deep holes north
of Banquereau,

Catches fluctuated between 5,000 and 22,500 tons in 1960-71, Canadian catches being in the range
of 5,000-9,000 tons and USSR catches fluctuating greatly from zero to 13,700 tons. Cansadian

seine-net veasels accounted for 1B% of total catches in Tecent years, the remainder being taken
by otter trswls. Between 1965 and 1972 catch rates of witch by Canadian otter -trawlers declined
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in Subdiv. 4Vn but increased slightly in Div. 4W and 4%, resulting in no major trends inm catch
rates for the Scotian Shelf as a whole.

Canadian bilological sampling of commercial catches 1s poor and USSR sampling non-exlstent. Thus,
only a general impression of size and age composition of catches can be cbtained. Canadian
commercilal landings are composed of fish 30-60 cm long and 5-15+ years old. Females are larger
and older than males in the landings, full recruitment to the fishery occurring at age 8 for males
and age 11 for females. Fishing with Danish seines takes smaller and younger fish than fishing
by otter trawl.

Best egtimates of mortality are Z = 0.55 for males and Z = 0.50 for femalea. Assuming natural
mortality (M) to be 0.20 for males and 0.15 for females, males sre being exploited at Fg 3
corresponding to a yield-per-recruit 93% of Fo .., and females are being exploited close to Fpgay.
Thus, although catches since 1965 were higher tﬁsn those before 1965, catch-per-unit-effort has
not declined. However, fishing mortality rates for both sexes are close to those glving maximum
yleld-per-recruit and catches significently sbove the average for 1965-71, 1.e. 13,000 tons, would
not be susatainable.

American plaice. Plaice are widely distributed on the Scotian Shelf but major concentrations
occur only in Div. 4V in depths less than 100 fm, particularly in the cold water area to the nerth
of Banqueresu., Catches increased from less than 3,000 tons in 1960-63 to over 10,000 tons in
1966-71 and may have been as high as 20,700 tons in 1968. Over 90Z of the catches are by otter
trawl, small quantities being taken by Danish seine, longlines &nd handlines.

Biological sampling of the Canadian commercial fishery allows deacription of the Canadian fishery
in Div. 4V only, and this has been taken as repregentative of the entirg fishery. Landings of
males and females ranged in length from 30-55 cm and 30-70 cm respectively with modes at 38 cm
and 48 cm. Occasional 5-year—olds and a few 6-year-olda occur in the landings of males, full
recruitment occurs at age 9, and few fish older than 15 years are landed. No age-5 and 6 fish
and only a few age-7 fish occur in the landings of females. Full recruitment occurs at age 11
and about 29% of females landed sre older than age 15.

Catch rates of Canadian trawlers increased between 1965 and 1969 and then declined up to 1972.
Research vessel surveys also indicate a decline in abundance in 1970-72 of similar magnitude.

Best estimates of mortality are Z = 0,65 for males and Z = 0.60 for females. Assuming M = 0.25
for malea, the curremt value of F = 0.40 1is close to Fn_ 1 and gives aboyt 80% of the yleld-per-
recruit theoretically obtainable at very high values of F. Assuming M = 0.20 for females, the
current value of F = 0.40 1s higher than Fp 1 and yield-per-recruit is over 90Z of that obtainable
at very high valuea of F. These yield-per-recruit curves are flat-topped and these 1s no Fpay.

Although landings increased in 1965, catch rates aleo increased through 1969, then dropped to
about the 1965 level by 1972. However, the F's which are representative of the 1966-72 period
were close to Fg_1 and little gain in yleld would accrue from further increase. Thua, any sub-
gtantial increase in catch above the 1966-72 average of 13,600 tons 1s unlikely to be gusetainsable.

Yellowtail. This species has a localized distribution on the tops of offshore banks in depths
less than 50 fm. The densest concentrationa are located on Banquereau, particularly on the Fast-
ern Shosl, Sable Island and Middle banks. Catches increased from less than 1,000 tons in 1960 to
over 5,000 tons in 1964 and to over 9,000 tons in 1968, declining to about 1,800 toms in 1971.

Canadian lendings are composed of males 25-50 cm in length with a mode of 36 cm, and females 30-
55 cm with a mode at 38 cm. A few 4—year-olds and a few fish over 10 years old occur in the
landings, but most are 5-8 years old and there ia 1ittle difference in age compesition of males
and females. Both sexes are fully recrulted at age 6. Catch rates of yellowtail by Canadian
otter trawlers on the Scotian Shelf declined by 80%Z from 72.9 kg/hr in 1965 to 14.8 kg/hr in 1972,
This decline occurred in both the Banquereau and Sable Island - Middle Bank areas to the same
degree. :

The best estimate of fishing mortality for sexes and areas combiped, with 2 = 1.23 and assuming
M=0.30, 18 P = 0.93. This 1is conaiderably above Fg 1 of 0.50. The yield-per-recruit curve is
flat-topped with no Fyax. The Fp 4 level gives sbout 951 of the yield-per-rectuit obtainable at
very high levels of F.

In the 1965-69 period when catches averaged 6,250 tons after a period of lower landings, catch
rates (and presumebly abundance) fell from 72.9 kg/hr to 24.8 kg/hr, a decline of 66Z. 1In 1970-72
catch rates have been more steady at the low level of sbout 15 kg/hr, implying that current lower
levels of catches are not resulting in further gtock decline. During the 1965-72 period, F has
been sbove Fp 1 snd yield-per-recruit has been close to maximum. This implies that the sustained
yield of yellowtail from the Scotian Shelf is - lower than 6,000 tons per annum.
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General Conclusions on Flatfish, Individual epecies assessments indicate that the catches of
witch should not greatly exceed 13,000 tons, American plaice not greater than 13,600 tons, and
yellowtail should be less than 6,000 tons, to obtain rational exploitation of the flatfish
resources of the Scotian Shelf, However, as the separation of catches by species prior to 1970
is largely hypothetical, the level of lendings associated with the species mortality rates cal-
culated 1s only approximate. An adequate specles by specles management regime requires a major
increase in biological sampling coverage of all sectiona of the fiahery and an accurate breakdown
of flatfish catches by species.

Any errors in estimated yield levels resulting from the method of assessment used should balance
each other when the species ylelds are combined. It ia recommended, therefore, that the 1974

TAC for witch, yvellowtail and American plaice combined should not exceed 32,000 tons in Div. 4V-
W-X. (Combined catches have exceeded this level only twice (1968, 1971) in the 1960-71 period.)

5. Subarea 5 and Statistical Area 6 Assessments for Species other than Cod and Herring

A summary of recommended TAC's for 1974 together with ancillary data is given in Table 4. DNetails of
the individual epecies/stock assessments follow together with comments on the mixed species fishery
problem and the minimum mesh size in Subarea 5.

Table 5. Subarea 5 and Statistical Area 6: recommended TAC's for 1974 with ancillary data {(species other
than cod and herring).

TAC ('000C tons)
Recommended
Stock Nominal Catch ('000 toms) (Allocated)! P F
Species area MsYy | 1966-70 1971 1972 1972 1973 1974 max 1974
Haddock 5Y-2 53 12 7 0 0 0
(6) (6)
Redfish 5Y-2 11 20 19 - 10 302
(30)
Silver hake 5Y 17 83 6 - 10 10
5Ze ] 573 77 - 80 80
160 110 (80)
5Zw + 6 253 31 - 80 80
(80)
Red hake 5Ze 42 6 39 - -
52w ] 40 14 20 R 4 |30-70
6 10 10 16 (40)
Pollock See Table &
Yellowtail 5(E69°) 16 16 16
(16} (16)
5(W69°) 35 24 30 10 10 10
(10) (10)
Flo. except 5+ 6 28 27 24 - 25 252
yellowtail {25)
Mackerel 5+ 6 B84 348 386 - - 245
(450)

1 "sllocated" here refers to the total allowable catch agreed by the Commission as the TAC.
Annual catch averaged over period of stebility.

3 The total catech in Subarea 5 and Stat. Area 6 was 108,000 toms, of which 18,000 tons was unallocated
by divisions in Subarea 5.
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Haddock

The nominal catcb from Subarea 5 in 1972 was 6,600 tons against a TAC of 6,000 tons. The fighery
was closed on 12 October 1972, The USA autumn survey indicated the 1972 year—clasa was again
very poor, similar to these cbserved over the paet nine years. The reaently observed increase

in growth rate indicates that haddock are now recruiting at the age of 1}s years in contrast to
age 2% during earlier years, and this may reduce further the probability of increments to the
spavning stock. The incidental catches (by-catches) of haddock are at present greater than the
annual surplus yleld. It is recommended, therefore, that the 1974 TAC for Div. 5Y-Z in 1974 be
gset at zero, and that any possible means to reduce the by-catch be taken 1f, in fact, this specles
ig to have any chance of recovery.

Redfish

No sssessment is available on the current status of the Subarea 5 stock. In 1972 the nominal
catch was 19,000 tons, being the largest catch over the last decade but atill well below the
estimated MSY level of 30,000 tone. During the past five vears survey abundance indices have
shown no clear trends, but US commercial catch/day indices show a downward tremnd since 1969.
There is no evidence to suggest that the 1974 TAC in Subarea 5 should be changed from that for
1973, 1i.e. 30,000 toms.

Silver hake (Summ.Doc. 73/22, 26)

An updated assessment for this species was not available, Information preasented indicates that
the abundance indices of the 1972 year-class on Georges Bank (Subdiv., 5Za) and off southern New
England (Subdiv. 5Zw and Stat. Area 6) were at sbout the same level as those of the 1971 year-

clase. However, the index for Div. 5Y Increased significantly,

The 1972 nominal catch in Subarea 5 and Stat. Area 6 was 114,000 tons, an increase of 6,000 tons
over that in 1971, Catches in 1972 by stocks were 6,000 toms *in Div, 5Y, 77,000 tons in Subdiv.
5Ze and 31,000 tons in Subdiv. 5Zw and Stat. Area 6.

The Subcommittee has no reason to suggest that the TAC's for 1974 be changed from those set for
1973: 10,000 tons for Div. 5Y, 80,000 tons for Subdiv. 5Ze, and 80,000 tons for Subdiv. 5Zw and
Stat. Area 6.

Red hake (Res.Doc. 73/27, 28; Summ.Doc. 73/22, 26)

The 1972 catch in Subarea 5 and Stat. Area 6 waa 73,000 tons, an increase of 35,000 tons over
that for 1971. The catch from Subdiv, 3Ze was reported as 39,000 tons and that from Subdiv. 5IZw
and Stat. Area 6 was 36,000 tons. The US research vegeel survey data indicated a decrease in
population on Georges Bank (Subdiv. 5Ze) from 1971 to 1972, and an increase for the Subdiv. 5Zw -~
Stat. Area 6 stock.

A new assessment prepared by the USSR indicated that the TAC for the area west of 69°W could be
50,000 tons, 1f a 50 exploitation rate was assumed and 1f the 1972 year-class was equal in abundance
to those of the previocus years.

The following facte must be taken into account inm advising the level of catch for 1974:

i) At the 1972 Annual Meeting the 1973 TAC of 40,000 tons was advised for the whole of Subarea 5
and Stat. Area 6. The Commission agreed to this TAC for Subdiv. 5Zw and Stat. Area 6, on
the assumption that catches in Subdiv. 5Ze would be incidental and that there would be no
increase in catch in 1972, In 1972, however, the total removals were 75,000 toms, of which
39,000 tons were repcrted from Subdiv. 5Ze. Because the two population components mix along
the dividing line between Subdiv. 5Ze and 5Zw, the 69° lengitude line 1s considered a better
dividing line between the two stocks. It 1s probable that a large proportion of the Subdiv.
52e catch csme from the western part of the subdiviaiom.

11) The nev assessment applies to the population west of 69°W (not to Subdiv. 5Zw and Stat. Area
6) and does not include the effecta of the 1972 catch. The recruitment in 1974 1is unknown,
bat is nsssmed to be equal to the average of the last five years.

i11) The previous assumption of only incidental catches from the Ceorges Bank stock should be
rewiewed when a new assessment 1s made.

In order to avoid possible comfusion concerning the identity of the stocks from which catches have
originated, the TAC for 1974 ehould be set either aa an overall TAC of 52,000 tons for Subdiv. 5Ze
+ SZw + Stat. Area 6, or divided as follows: 12,000 toms for Subdiv. 5Ze, and 40,000 tons for
Subdiv. 57w + Stat. Area 6. A 1974 TAC of 50,000 tons for Subdiv. 5Zw and Stat. Area 6 was also



e)

£)

g)

h)

- 81 - App. 1
Agsessments

suggested. The alternatives arose in discuesion about the size of the stock in Subdiv, 5Ze. Since
this cannot be evaluated until 4 new assessment is completed, the Subcommittee agreed to an overall
TAC for 1974 of between 50,000 and 70,000 tons for Subdiv. 5Ze + 5Zw + Stat. Area 6.

Pollock (See Section 4(e) above)

Yellowtail (Res.Doc. 73/104; Summ.Doc. 73/22, 26)

Subarea 5, east of 69°W longitude. The reported cateh for the year was 18,302 tons, exceeding the
quota of 16,000 tons significantly. The USA caught 15,316 tons (including discards), while other

countries reported 2,988 tons after the end of the year. The US directed fighery was not closed
because the bi-weekly reports indicated that the quota would probably not be exceeded.

The catch-per—tow from US autumm gurvey cruises indicated that the propulation density on Georges
Bank has not changed significantly from 1971. The USSR survey data suggested a decrease in
population density since 1970. However, the 1971 survey data were not directly comparable because
of a change in gear.

The density index of age 1+ fish from both US and USSR surveys Indicated a decreased recruitment
for 1973 and 1974. The relationship of this index to subsequent population density is not yet
determined, and it 1s not therefore a reliable predictor of potential catch. The Subcommittee
agreed, therefore, that the 1974 TAC should remain at 16,000 tons.

Subarea 5, west of 69°W longitude. The reported catch for the year totalled 13,689 tons (including
US discards of 1,941 tons and industrial fishery catch of 329 tons), a significant surplue over the
quota of 10,000 tons. A total catch of 1,644 tons was reported for the Cape Cod stock, for which

a catch of 2,000 tons was predicted. The US directed fishery was closed on 29 November 1972, ‘The
1972 catch of 13,689 rons Includes 2,761 tons reported by USSR at the end of the year.

The catch-per—tow of yellowtall in the US research vesgel survey Increased significantly from 1971
to 1972. The USSR survey implied a decrease and the US commercial catch-per-unit-effort did not
change. The proportion of yellowtail in the total catch of all species in the US survey did not
change from 1971 to 1972. It was concluded, therefore, that the increase Indicated by the T8
autumm eurvey in 1972 probably was due to sampling error. The index of age 1+ fish in both the
USSR and US surveys decreased from 1971 to 1972,

Using the prediction index of population size developed by Brown and Hemnemuth (Res.Doc. 71/22),
it 15 estimated that a catch from the southern Wew England stock (exeluding the Cape Cod stock)
of 7,000 tons in 1974 would maintain F at the MSY level, but would not provide for any Iincrease
in spawning stock size. However, with the uncertainty about the 1972 survey index and the 1974
recruitment estimate, the Subcommittee agreed that no chanpe was warrented at this time, and
advised that the 1974 TAC for the area west of 69°W be 10,000 tons (8,000 for the southern New
England and 2,000 for the Cape Cod stocks).

Statistical Area 6. The 1972 nominal catch was 8,900 tons, en increase over the 1971 catch of
6,900 tons. The relationship of this stock to that in Subarea 5 is not precisely lknown, although

Flounders except Yellowtail

The 1972 nominal catch in Subarea 5 and Stat. Area 6 was about 24,000 tons, somewhat lesa than
that in 1970 and 1971, Abundance indices of flounders (except yellowtail) from US groundfish
surveys in 1969-71 in Div. 5Z and Stat. Area 6 indicated a moderate decline (about 307) from the
level observed in 1963-65 {Res.Doc. 73/8). Even greater declines in flounder abundance was
observed for the southern parts of Stat. Area 6 in both US and USSR surveys since 1967, However,
no assessments are available for these stocks a8 ‘yet, and no change is recommended in the TAC
lavel of 25,000 tons in 1974 for flounders (except yellowtail) in Subarea 5 and Stat. Area 6.

Mackerel (Res.Doc. 73/14, 23, 70, 82, 98)

The Subcommittee set up an ad hoe Mackerel Working Group to re-analyze all availsble data con—
cerning the mackerel fishery in Subareas & and 5 and Stat. Area 6. The Report of the Working
CGroup 1s at Annex 1,

There ig a possibility that mackerel In the ICNAF Area are divided into two distinct stocks.
More informatiom 1s needed to resolve this question, but there ig no reason to suppose that the
broad conclusions expressed here would be affected.
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The age structure of the catch in 1971 and 1972, the growth rate, the total mortality in 1971 and
1972 and recruitment up to and including the 1970 year-class were agreed to. The allocaticn of
total mortality into the ratio of its component natural and fishing mortality (F/M), the recruit-
ment since the 1970 year-class, and the age of recrultment to the fishery were not agreed to, so
the Group investigated a range of values representing the interpretations put forward. Although
differences of opinion exist on the exact level of exploitation in 1971 and 1972, all selected
ratios of F/M indicate the lomg-term yield 1is close to (within + 10%) the yield-per-recruit at

Fo.1-

The catch in 1974 has been estimated agsuming that (1) total mortality, and the ratio of F/M
within that total, remain at the 1971/72 level; (i1) average welght in the catch has been taken
at the higheat observed value in the catch (1972); and (111) the catch from the recruiting age-
groups (age 1 in 1973, ages 1 and 2 in 1974) is equal to the largest catch in numbers for those
age-groups as reported in Res.Doc. 73/98 (Table 4). The results are summarized in Table 6 of
Annex 1.

Depending on the assumption taken, expected catches range between 200,000 and 250,000 tens in both
1973 and 1974. In view of this, the Subcommittee 1s particularly concerned that the TAC of 450,000
tons aet for 1973 is preatly in excess of the projected catches. The attainment of this TAC and
its subsequent effect on the resource depend critically on the size of the 1971 and 1972 year-
clasees which cannot be ansessed at the present time. If the 1971 and 1972 year-classes are only
of moderate size, fishing mortality must increase congiderably over the 1971 level for the 1973
TAC to be cbtained. The projected catch for 1974 may then be too high. The implication to the
future fishery and to the spawning agtock will be particularly severe if the average age of
recruitment 1is at one year of age.

The estimate of TAC currently advised for 1974 is 245,000 tons. Some scientists disagreed with
this conclusion, and the Subcommittee has {nvited them to submit to the Mid-term Meeting other
estimates of TAC supported by data which will permit critical evaluation by the Subcommittee of

the parameters upon which the estimate 1s based. These scientists are also expected to participate
in a re-assessment of mackerel in order to reach an agreed solution to the prcblem.

The Subcommittee recalled the recent history of some herring gtocks in the ICNAF Area and emphasized
that a conservative management strategy at this time could reduce the risks of a recurrence of a
gimilar concern with regard to mackerel. The risks are highest i{f the averape age of recrultment

to the fighery is low (1 year). If the average age of recruitment is higher, then the potential
harvest of the 1971 year-class, even {f it is large, could be taken in 1975 following & TAC of
245,000 tons in 1974, Regulation te ensure that the average age of recuritment ig higher (2

years), e.g. minimum mesh or size regulationa, would mean that 245,000 toms is gomewhat higher

than the catch that would be achieved.

Squid (Res.Doc. 73/62, 71, 72, 73, 79)

Two types of squid are caught conmercially in the ICNAF Area, Loligo and Illex. Loligo is the
genue sought by fishermen and provides the basia for the fishery, which caught 41,000 tons in
1972, primarily by Japan, Poland, Spain and USSR (39,000 tons). ILoligo 18 a short-lived specles;
very little is known of its biology, but, so far as can be judged at present, they only ocecur in
the fishery for one year. The Japanese fighery takes place in the winter — early spring pericd,
when the squid are moving northward through Stat. Area 6 and into Subarea 5 before dispersing to
apawn.

Estimates of stock size have been based on the detailed information on the catch, area and fishing
effort contained in legbooks of Japanese fighermen. These indicate that quantities in the region
of 100,000 tons of Loligo have migrated into the area each year since 1968, when observatione
began. Bearing in mind the short life spam, the only biological restraint on the potential catch
is the need to preserve an adequate gpawning stock, and, presuming this to be a proportion com-—
parable to that currently judged necessary for fish stocks, it appears that catches of 50,000~
80,000 tons per year could be taken. This preliminary evaluation, therefore, indicates that at
current catch levels the squid fishery is approaching a level of full exploitatiom.

The Mixed Species Fishery Problem (Comm.Doc. 73/5; Res.Doc. 73/8, 9, 99)

The Subcommittee discussed changes in the biomasa of total finfish resources as indicated by the
US and USSR research vessel surveys in Subdiv. 5Zw and Stat. Area 6 during recent yesrs (Annex
3A). These show a downward trend throughout the period for major specles group components.
Although the precilse significance of changes between any two pairs of years for any one species
i{g difficult to evaluate, it is clear that groundfish fishing operations could be expected to
ecatch a mixture of specles. A description of the nature of the species mixture problem in
Subarea 5 and Stat. Area 6 is given in Res.Doc. 73/9. A further analysis of the. by-catch of
species caught {ncidentally in fisheries for other species, and 1its implication to the efficlency
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of ICNAF regulations, was presented in Res.Doc. 73/99. The Subcommittee comsiders that the tech-
nique desecribed offers one method of evaluating the problem but emphasizes

1) that the basic estimates of by-catch represented by the Interpretation of monthly landings
must overestimate the true incidemtal catch as defined in Comm.Doc. 73/5;

11) that, althcugh the true incidental catch may be overestimated, the data do reflect the
subsidiary catch of other apecies associated with a directed fishery and that the identifi-
catien and reduction of true incidental catch would involve more rigorous reporting and
fleet management procedures; and

111) that the preferential adjustment of spacies TAC's to reduce the by-catch problem depends on
a judgement of the relative importance of different species fisheries which cannot be based
solely on biological criteria.

Minimum Mesh Size in Subarea 5 (Comm.Doc. 73/18)

The US memorandum on conservation measures {Comm.Doc. 73/18) proposed supplemental gear regu-
lations for the area weat of 69°W longitude. These were: .

1) that all trawl fisheries using gear capable of catching demersal epecies inside the 40-fm
contour use codends with a minimum mesh size in the codend of 130 mm (manila); and

ii) That outside of the 40-fm contour a minimum codend mesh of 62 mm be used.

Moat of the major speciles fisheries are conducted both inshore and offshore with some seasonal
variations in fishing patterns: the flounder fisgheries are more inshore and the squid fischery
predominantly offshore. Differential size distributions of the fish considered do not provide
for selective fishing, except possibly for the hakes which are generally larger (>22 cm in length)
offghore in the winter - aspriung fisheries.

Information regarding mesh size in use and selectivity of the 62-mm mesh is given in Table 6.
Although no information was availasble on mackerel selectivity, the 62-tm mesh probably would
retain a large proportion of fish now caught. The herring meshing problem was seen to be a
potential problem with the 62-mm mesh. Information on squid was not adequate to delineate the
effect of a larger mesh.

Teble 6. Information on mesh aize in use by various countries for different species.

Mesh used

Fishery!l Country (tm) Selectivity (62 mm)
Herring Poland 45-50 Retains about 10% of fish less than 23 cm
(minimm size
limit 23 cm) FRG 45
USSR 40-44 Possible meshing and gilling problems
Bulgaria -
Japan 48-632
Mackerel Poland 45-50 No informatien
FRG 45
USSR 40-44
Bulgaria ?

Red hake and USSR 40-44 50% selectiom length for silver hake ia 27 cm
Silver hake USA 50-70 and red hake is 30 cm (ICNAF Rea.Bull. No. 3,
1966)

Squid Japan 48-632 No information
Spain ?
FRG 45
Scup and Japan 48-632 No information
Butterfish SA 50-70

1 pther species taken as by-catches or in mixed fisheries.
2 Double net nylon liner in 9¢ mm codend.
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The 130 wm mesh inside 40 fm would significantly effect the hake, herring and alec probably the
mackerel fisheries.

The trawl fisheries for hake are conducted to a large extent with bottom trawls, The Japanese
figheries alsoc use bottom trawls. The herring and mackerel fisheries of Bulgaria, Poland and
USSR are conducted with pelagle trawls which £ish near but not on the bogtom, the diatance from
the bottom being variable. The use of guch trawls tends to minimize the by-catch of some ground-
fish species, but does not eliminate it. The Fed, Rep. Germany herring fishery use a mid-water
trawl and the by-catch of groundfish epecies in this fishery was less than 3% by weight in 1972.

In sunmary, the effect of the 62-mm minimum mesh outside of 40 fm could not be fully evaluated,

but its potential disadvantages {e.g. meshing) may not bhe such as to pretlude ite use as a partial
solution to the by-catch problem, The 130-mm minimum mesh inside 40 fm would slleviate the by-
catch problem but would cause a significant lose of catch of herring and the hakes. The geer at
present in use in the fisheries mentioned above is gemerally capable of catching groundfish species.

Developing Fisheries

a}

b)

Capelin {Subareas 2 and 3) (Ree.Doc. 73/26, 33, 90)

Capelin ie distributed mainly off Labrador and north and east Newfoundland. Typically these fish
spawn inshore but the existence of spawning concentratiema on the southeast shoal of Grand Bank
suggests at least partial separation of the capelin in this area from thbse further north. This
developing fishery took 70,000 tons in 1972, the bulk of the catch being taken in Div. 23 and 3K
in a fishery on maturing capelin, with the remainder being taken in a fishery for spawning capelin
in Div. 3H-0 during June and July.

No assegsment can yet be made, but a review of the stocks of fish and marine mammale which feed
on capelin indicate that their annual consumption could amount to at least 2.2 million toms,
pointing to a stock well in excess of this figure. Present catches, therefore, represent an
inaignificant proportion of the total, but the qusntity which might be harveated without detriment
to their predatore is not known. BEvidently the catch could be increased considerably, perhaps to
750,000 tons, hut being a,_short-1ived figh both gtock and potential catch are 1likely to fluctuate
sharply. In order to control the development of the fishery to a rate congistent with assessment
of its potential, the Subcommittee considers that the total catch in 1974 should not exceed
250,000 tons. Since a gubstantial proportion of capelin die after spswning, a limitation of
fishing to the pre-spawning aggregations would permit a catch which ensures the adequate escape-
ment of spawning fish and at the same time preserves the stock necesssry as fodder for assoclated
resources.

Countries concerned in the development of this fishery are requested to provide data that will
permit analysis of ite effect upon the resource.

Other Speciles

Other species for which significant fisheries may be, or have already been, developed include
sand launce (Subareas 1-4), Greenland halibut (Swbareas 1-3), roundnose grenadiar {Subareas 1-3),
midwater oceanic redfish (Subareas 2-3) and argentine (Subareas 4-5).

Argentine (Res.Doc. 24 and 25) are distributed along the edge of the continental shelf and make
1imited migrations inshore to spawn in pockets of deep water. Mixing nerth and south along the
ghelf edge iam very limited. Total catches in 1972 were 6,000 toms In Subarea 4 and 33,000 tons in
Subsrea 5. The size and age of argentine variea with depth of capture, and thus the estimation of
mortality in the stock as a whole is di¢ficult. At present the mortality appears teo be low in
Subarea &, but in view of the slow growth rate and late maturity the overall productivity of the
resource is expected to be rather low, as with redfiah, with potentisl catches in Subgrea 4 of the
order 50,000 tons. No data have been presented concerning the potential of argentine in Subarea 5,
but it is unlikely to be very high.

The fishery for roundnosed gremadier ylelded 80,000 tons in 1971 and 26,000 toms in 1972 but, as
for sand launce, Greenland halibut and oceanic redfish, insufficient data have so far been pre-
gented to provide a basis for assessments to be made.

Herring

Information on herring preaented to the 1973 Annual Meeting 1s contained in Res.Doc. 73/2, 11, 12, 16,
17, 19, 29, 37, 51, 63, 68, 81, 84, 91, 92, 93, 94, 95, 97, 115. The Report of the Herring Working
Group is at Annex 2, B Summary of which follows.
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Status of the Fisheries

The total nominal catch in the ICNAF Area and Stat. Area 6 for 1972 was 547,000 tons which repre-
sents a 25Z reduction from the 1971 catch and 4327 reduction from the peak 1969 catch,

Preliminary information on the 1973 fisheries indicatesg that, as anticipated in January 1973, the
1970 year-class is large for the Georges Bank stock (Div. 5Z and Stat. Area 6),

Size limits

The Canadian proposal (Comm.Doc. 73/1) for alternative tolerance criteria for herring size limits
wag discussed in the 1light of information presented in Res.Doc. 73/91, Tt was agreed that the
Canadian proposal would lead, 1f anything, to a lawer exploitation of under-sgized fish than under
the criteria at present being used.

Timing of Settinp FAC's

Proposals related to the timing of the establishment of TAC'e for herring (Comm.Doc. 73/2) and to
the expediting of coming into force of measures recommended by the Commiseion (Comm.Doc. 73/14)
were discussed in relation to the availability of aclentific data at different timeg of year. The
potential catch during a calendar year depends upon the size of the adult stock and on recruitment
of young herring to that figshery. Estimates of this recruitment could be best obtailned from
Juvenile herring surveys during the first half of the year in conjunction with the results of
earlier surveys. The scale of the fishery as a whole in the second half of the year exerts a
critical influence on the potential catch for the following year,

The accuracy of a TAC set at the Annual Meeting for the following January to December calendar
year would be limited hecause of the unknown influence on the total stock of the fishery to come
in the second half of the Year. A TAC for the calendar year January - December get at a mid-term
wmeeting In January, as at present, takes account of the fishery in the previous year but it canpot
Incorporate all the recruitment information that has a bearing on the potential catch in the year
in question. For the same reason, a TAC set at the mid-term meeting for a quota year starting in
July of that year to June of the following year would be no more acecurate.

and so could provide the best estimates for a TAC in a quota year beginning in July, following
the Annual Meeting, to June of the following year. For such a scheme to be practicable recommended
measures would have to be brought into force very quickly.

Management Proposals for the Banquereau Stock (Subdivisions 4Vs, 4Vn and 4W(a))

No satisfactory biclogical basis for the recommendation of a TAC for the Banquereau stock was
available to the Group. It was agreed that a pre-emptive level of TAC of 45,000 tons for 1974
could be given as advice to the Commission (Armex 2).

Research Program

Statistics and Sampling. It was agreed that monthly herring catches, expressed in numbers by age-
8roup in a standard format eimilar to that given in Summ.Doc. 73/10, 1s desirable for herring data
and should be reported for small statietical areas than in current ICNAF formats. TImproved catch,
effort and sempling data is required for gll areas.

Larval Surveys. The results of the 1972 herring larval surveys were collated (Res.Doc. 73/115)
and discussed. Larval rroduction in the Georges Bank area (Subdiv, 5Ze) was lower and that in
the Nantucket Shoals area (Subdiv, 5Zw) higher than in 1971 but total production over the whole
8urvey area (i.e. Including Div. 5Y apd 4X) was gimilar for 1971 and 1972. The essential dis—
creteness of spawning areas, with larval drift between areas minimal, is now commidered to be
established by the series of surveys carried out Inm recent years. Continuation of EUTveys was
recommended to establish a time serias of data relevant to factors determining larval survival
and year-class size.

Juvenile Surveys. The results of a preliminary survey for juvenile herring were promising. They
confirmed the existence of a large 1970 year~class, indicated that the 1971 year-class is relatively
small, and provided useful informstion on the distribution and abundance of other species including
mackerel, cod, haddock, pollock and gaquid. Although the results cannot yet be Interpreted in terms
of absolute abundance of individual year-classes, and hence of recruitment prospects, continuation
of such surveys on a more comprehensive baais is strongly recommended in order to establish a

strong basis for estimates of future recruitment to the fisheries. Detailed plans for 1974 were
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discussed, as was the extent to which surveys for pelagic species can be coordinated with those

for groundfish. For 1974 it was agreed that bottom herring-trawls would be used, but that basic
gampling strategy would be based on that for groundfish, and comparative experiments carried out
to determine the extent to which more comprehensive coordimation will be poseible in later yveara.

Statistics and Sampling

Throughout the extensive analyeea associated with the many TAC's that have been estimated at the present
meeting, the Subcommittee has been more than ever aware of the inadequacy of the data upon which these
recommendations are made. This can only be rectified by considerable increase in national sampling
efforts, but the task will be assisted by improvements in the presentation of data in the ICNAF
Sampling Yearbook and in the TCHAF Statigtical Bulletin. Accordingly, the Assessments Subcommittee

recomnends (2)

a) that natiomal sampling data of commercial aond reseapch veesel sampling by speoies, gear and
divieion ba publighed according to the format deseribed in Table 1 of Surm.Doe. 73/10; and

b)  that Tablea in the Statistical Bulletin be arranged so that (1) monthly nominal eatchea of
mackerel, capelin, red hake, pollock, American plaice, yellowtail and witch can be readily
available; and (it) nominal eatches of squid be identifiable by species where posaible.

Groundfish Surveys

The Croundfish Survey Working Group (Annex 3) reviewed progress in establishing a comprehenalve survey
program for the ICNAF Area and improvements in gear comparability and pampling design that would further
enhance the value of the results. Several gclentigts reported that although surveys had been conducted
recently it had not been possible to amalyse the results in time for this meeting. Necegsarily, with
the increassed volume of data becoming availabla, timely enalysis must rely on automatic data-processing
to an increasing extent and the Subcommittee endoreed the view of the Working Group regarding the need
to review the volume of sampling and fishery data in relation to the management measures in operation,
to establish the level and techniques, particularly sampling design of all sampling assoclated with
varying degrees of accuracy that might be required, and to investigate the need and costs of establish-
ing an expanded central data-processing unit in the 1light of that study.
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ANNEX 1 - REPORT OF AD HOC MACKEREL WORKING GROUP

Participants were: P. Kolarov (Bulgaria), D, Iles and L. Paraons (Canada), S. Munch-Petersen (Denmark),
A. Schumacher (Fed.Rep. Germany), #. Ulltang (Norway), A.J. Paciorkowski {Poland), B. Brown and V. Anthony
{UsA), V.A. Rikhter (USSR) and E. Cadima (FAD) was Chairman. The Group met on 25-26 May 1973 to comsider
and discuss the data and information in the following documents: Rea.Doc. 73/14, 23, 70, 82, 98; and
working papers by Anderson (USA) and Noaskov and Isakov (USSR).

1. Stock Identity, Inter—relationshipe and Migration

The discussions were based on the assumptiom that the Subarea 5 and Stat. Area 6 figheries exploit a
single stock, inhabiting these areas. Information on tag returns (Res.Doe. 73/82) indicates that
mackerel from Subarea 3 migrate to the area of the Subarea 5 and Stat, Area 6 fishery. This brings
into question the sssumption that mackerel in the ICNAF Area are divided into two biologically diastinct
atocks, the northern and southern. If there is only one stock in the ICNAF Area, the assessment con-—
sldered here is affected only slightly, because catches in Subareas 3 and 4 are currently relatively
very small. If two stocks are involved, with the northern stock over-wintering in the southern area,
the effect on the assessment will depend on the degree to which "nixing"” varies from year to year, and
no data is available on this matter. More informetion relating to stock identity is urgently needed
to solve these questions, although there 1s no reason to suppose, at the present time, that the broad
conclusions expressed here would be affected.

2. Data and Parameters Used for Assesgsment

As the basis for a Joint assessment of mackerel in Subarea 5 and Stat. Area 6, the Working Group agreed
to use data and the actual valuee of parameters which were judged reliable and to use appropriate
ranges for those parameters for which the data were not preciee enough to allow the choice of a single
agreed gtandard.

a) Catch Statistics for 1972

The catch statistics for 1972 (Table 1) are derived from dats presented in Summ.Doc. 73/17 of
nominal catches by member and non-member countries as submitted on STATLANT 21A forma

Table 1. Mackerel catches (tons) from Subarea 5 and Stat. Area 6 in 1972,

BUL CAN FRreG JAP POL ROM SPA USSR USA GDR CUBA TOTAL
Subarea 5 7,452 1 758 209 61,486 515 6 103,686 1,020 25,374 9 200,516
Stat, Area 6 16,104 - 14 895 80,513 2,003 - 30,371 976 54,567 — 185,443
Total 23,556 1 772 1,104 141,999 2,518 6 134,057 1,996 79,941 9 385,959

b) Catch-per-effort Data

Catch-per-effort data were available for B-18 and B-20 clasa Polish trawlers (Res.Doc. 73/98),
as numbers-per-hour &nd tons-per-hour from USSR data (Res.Doc. 73/23), and from a collation pre-
pared by USA of data for countries fishing the mackerel stocks (Res.Doc. 73/14). The USA alse
contributed research vessel gampling data. A summary of all catch-per-effort data considered by
the Group ia listed in Table 2. :

c) Growth Data
No great discrepancies were found in the growth data presented by repreaentatives of several
countries. The Group agreed on a method of welghting to describe mackerel growth in terms of the
von Bertalanffy growth equation. The parametera that were agreed by the Group are: L - 45 cm
(total length), K = 0.25, t, = ~1.9 years, and W_ = 735 gm,

d)  Age Distribution of Catches

Examination of available 1971 data indicated that the between—country differences in age dis-
tribution of mackerel catches were emall. Data for 1972 presented by Polish sclentists were more
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complete in coverage and included a
with Polish data for 1971 (Res.Doc.
given in Table 3.

proper weighting by season and area.
74/98) were accepted as the basie for assessment and are
Data for earlier years were considered less representative and were not used.

These data together

Table 2. Catch-per-unit-effort data, 1968-73.
Res.Doc. 73/981
Poligh B~18 trawlers Tollsh B-20 trawlers
20-602 mackerel 260% mackerel 20-60%7 mackerel >60% mackerel
c/day Ratic c/day Ratio C/day Ratio C/day Ratio
Year Days tons to 1970 Days tons to 1970 Days tons to 1970 Days tons to 1970
1968 69 25.6 0.78 69 11.4 1.18
1969 18 27.5 o84 444 12.3 1.27
1970 529 32.7 1.00 471 34.9 1.00 645 9.7 1.00 411 6.8 1.00
1971 982 31.9 0.97 982 31.9 0.91 665 10.7 1.10 393 8.8 1.29
1972 760 32.1 0.98 760 32.1 0.92 1,057 9.8 1.00 1.057 9.8 1.44
19732 108 39.1 1,22 275 12.5 1.83
Res,Doc. 73/23 Res.Doc. 73/14 US bottom
USSR lafge otter trawlers w/o learning w/learning trawl spring

No. of Ratio Catch Ratio Catch Ratio Catch Ratio survey data Ratlo
Year  houre to 1970 /hr?!  to 1970 fhr to 1970 J/ar  to 1970 (No./haul) to 1970
1968 239 0.01 0.63 0.14 0.46 0,52 1.80 1.71 0.73 (+0.24)%
1969 5,099 0.28 1.18 0.27 0.62 0.70 1.32 1.26 0.03 (#0.02)
1970 18,218 1.00 4.39 1.00 0.89 1.00 1.05 1.00 0.56 (40.18) 1.00
1971 12,456 .68 3.69 0.84 0.82 0.92 0.91 0.87 0.52 (*0.18) 0.92
1972 0.42 (0.18) 0.75
1973 6,335 .59
1 Piahing season, November — May, with year designated for January - May.
2 preliminary data for partial season, November 1972 - March 1973.
3 (Calculated using weight at age from Res.Doc. 73/23, of age VI, and Anderson working paper for ages VII-XI.
% 95% confidence limits.
5 preliminary calculation, no confidence limits available.

Tabla 3. Weighted age composition data (%) for 1971 and 1972 used in the

mackerel assessment.

Age
0 1 2 3 4 5 6 7 8 § 10+ Total
1971 - 76 210 79 400 172 34 10 8 7 4 1,000
1972 9 3% 62 232 181 33 91 7 7 11 7 ° 1,000

e) Mortality Estimates

Natural Mortality ().
of total mortality (Z) for years previous to 1968,

for years prior to 1968 were
for M. Data from Res.Doc. 73/23 gave ranges of Z (=M) of 0.4 to 0.6;
values of Z (=M) varled in the range

It was assumed

of 0.2-1.2 both for within~ and between-years.

Catch curves for older age-groups for the 1968-1972 period gave estimates
that, because exploitaticm rates
low, total mortality estimates from these curves would approach values

from data in Res.Doc. 73/98
An estimate

of M, by comparing estimated total effort and estimates of Z over the years 1970-72, is given in

Rea.Doc. 73/98 as 0.35.
factor being used) and in Res.Doc.
depending on the interpretatiom of 1969 data,

73/23 for the years 1968-1971.

The same method was applied to data in Res.Doc.
It gave variable resulte,
and no indication of an actual value for M.

73/14 (without a learning

After discussion, it was concluded that the life-spans of mackerel stocks on both aildes of the
Atlantic were similar, indicating that values for M found for North Sea mackerel (M in the range

of 0.15-0.25) might be applied. However,

differences in values for the von Bertalanffy growth

parametere were large, and it was agreed that further information was needed to be able to come
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to a conclusion on these comparative grounds. It wvas agreed to use working values for M in the
range of 0.2 to 0.4,

Total Mortality (Z). Variation in year-class strength was too high to determine Z (for individual
years) from catch curves derived from data in Res.Doc. 73/98 and from other data (supplementary

to Res.Doc, 73/98) made available to the Group. Catch-per-effort curves, averaged over the period
1968-1972 (from Res.Doc. 73/98), gave an estimate of Z = 0.59, but this value was considered
likely to be biased by year-class effects also.

Jackson's method was used on data from Res.Doc., 73/23 to compare abundance indices for 1970 and
1971, beginning at age 4 and also at age 5. This was necesanary becuase there was some difference
of opinion as to the age st which full recruitment to the fighery takes place. Comparison of
abundance for 4-year-old fish and clder and 5-year-old fish and older gave an estimate of 7 =
0.80; for 5-year-old snd older and 6-year-old and older, the estimated value was Z = N.89.

Discussion of dats presented in Table 3A of Res.Doc. 73/98 led to apreement that the use of any
age-group palrs from age 4 would give estimates unblased by partial recruitment. Analysis of data
in Res.Poc. 73/14 indicated a value of Z of about 0.8. Res.Doc. 73/23 (from yearly catch-curve
data) gives estimates of Z of 0.26 (1968), 0.88 (1969), 0.51 (1970), and 0.72 (1971), with a mean
value of Z = 0.59, It was agreed to use working values of Z = 0.7 and Z = 0.8.

Agsessment

Fig. 1 shows the yield-per-recruit curves for different values of M in the range of 0.2-0.4 and over

a range of values for F from 0.1 to 3.0, Table 4 compares the estimated sustained ylelds at both Frnax
and Fp ) with yields corresponding to the F values assumed for 1971. The two extreme cases, Tepresenting
extremes of opinion among the scientists taking part in the discuseion but within the limits agreed to
by all scientists for parameter values, are given in the firet two lines of Table &4 for (A) where M =
0.2, Z=10.8 and F = 0.6; and for (B) where M = 0,4, Z » 0.7 and F = 0.13.

For both (A) and (B), the F-values assumed to be equivalent to the fishing effort for 1971 give yields
close to the yield at Fg,1- For (A) where F = 0.6, the yield is 105% of the yield at Fg 1, and for
(B} where F = 0.3, the value is 89T of the yileld at Fg 1. For (A) the assumed 1971 F—value of 0.6 1=
higher than that corresponding to Fg.1 which 1is 0.33, whereas for (B) the assumed 1971 F-value of 0.3
is lower than that corresponding to Fp,1 which ig 0.42, The maximum yield—per-recruit for (A}, i.e.
with the low extreme value for M of 0,2, is 138, which ie much higher than that for (B) of 80, for the
high extreme value forM of 0.4. Estimates for other combinations of M and Z are also presented in
Table 4.

Table 4, Comparison of sustained yields at Fhax and F ! with those at assumed F for 1971,

0.1

Mortaliry  Assumed From1 (/R 1971 (V/R)y97;
assumptions 1971 Tmax (0.1 Tmax (MRygyy R, /M), O G,
@ 372 o6 0.8 033 8821 137.7 138 130.5  99.8% 105.5%
(® 5.5 0.3 3604042 837 550 80 62.0  68.8% 88.72

M=.3 1.60 0.44 102 92.0

z=.7 0.4 25.01  89.0 87.31 96.7%

Z=.8 0.5 31.31  94.0 02,27 102.2%

M= .35 2,70 0.48 90 78.0

Z=.7 0.3 13.00  71.0 78.97 01.0%

Z=.8  0.45 6.7 77.0 85.67 98.7%

1 See footnote on page 74 for definition.

The value chosen for M is critical, and it is not possible at this time to narrow the range in which it
probably lies. However, the following comments on the results of the yleld-per-recruit assessments can
be made: (a) Under assumption (A), where M = 0.2 and F = 0.6, the 1971 effort would be assessed as
being & little lower than Fraxs that giving maximum yield, but that it produced 99,87 of the maximum
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yleld of 138 (see Fig. 1). (b) Under aseumption (B), where M = 0.4 and ¥ = 0.3, the 1971 effort would
be mesessed as being only 1/12th of Fpgyx, producing 68.8% of maximum yleld; a doubling of effort
relative to 1971 would increase the yleld to §7.5% of the maximum, 1.e. from 55 to 70 (Fig. 1. (e)
Under (A) the 1971 effort already exceeds Fp 1 (137.7 compared to 130.5). (d) Under (R) the 1971
effort is about 71% of Fg_ 1 and produces B9 of the yleld at Fg j-
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Fig. 1. Yield—per-recruit curves for mackerel in Subarea 5 and Stat. Area 6
(te = 2.0 yr).

Age at Capture and Size Limit Conaiderations

The growth parameters on which this assessment is based were derived from data collected in the early
part of the year, 1,e. before the growing season begina. Length at (say) age 2, therefore, refers to
length (and weight) of fish that have undergone growth in the year in which they were spawned (first
year mackerel 1s relatively large compared to many other species) and during the following year as 1+
figh, but which have not yet begun their third year of growth. The length at capture assumed in this
assessment {t, = 2.0) 1s, therefore, the length of these fish.

The rate of recruitment to the adult stock by age 1a not known with certainty. A large proportilon of
two-year-old fish are believed to spawn, but whether a gignificant proportion do mot spawn until they
are three years of age or older is not known. While there may be some exploitation of O-group fish
late in the year in which they were spawned and of l-group fish in their second year of growth (Res.
Doc. 73/98, Table 3A), there 1s significant exploitation of fish in their third year as 2-group fish
which have not yet spawned for the first time.
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Calculations of year-class biomass with age for M = 0.2 and M = 0.4 indicate that maximum yvear—class

blomass is achieved, under natural conditions, at 4.5 years and 3.5 years respectively (Table 5). To
protect juvenile fish and preserve reproductive potential, it may be necessary to impose minimum size
limits, or other measures, which would effectively increase te to values greater than te = 2.0 years.

Table 5. Biomass at age (for natural mortality only).

_ M=0,2 M= 04
Age W (gm) Number Biomass Number Biomass
1 79 1,000 79,000 1,000 79,000
2 149 819 122,031 670 99,830
3 227 670 152,090 449 101,923
4 336 549 184,464 301 101,136
5 394 449 176,906 202 79,788
6 474 368 174,402 135 63,990
7 509 301 153,209 91 46,319

Maximum yields-per-recruit and biomass-per-recruit have therefore been estimated over a renge of values
of te from 1.0 to 5.0 years (other parameters remaining unchanged) with results showm in Fig., 2A and
2B. For assumption (A) with M = 0,2 gnd Z = 0.8, there 1s an increase in yield to a maximm at t. =
3.0 years; for assumptionm (B) with M = 0.4 and Z = 0.7, both maximum yield and blomass decreased for
all values from t. = 1.0 year and older. Any size limit designed to protect spawming potential will
thus reduce the yleld, if the higher natural mortality rate applies.
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Yield-per—tecruit and t.

" The value of te = 2.0 years was estimated on the assumption that full recruitment to the flshery was

at age 4.0 years and making allowance for partial recruitment before this age. Because of doubt con-
cerning the exact age of full recruitment to the fishery and because there was the indication from 1973
length frequencies aupplied by Bulgaria that younger fish may now form a more significant part of the
1973 catch, yileld-per-recruit curves were also calculated for t, = 1.0 year (Fig. 3). For all assump-
tions of M in the range 0.2-0.4, Fpy, values can be defined and these range from 0.4 to 1.2 (1.e. they
are lower than values estimated for t. = 2.0 years). Values of ¥y y are also lower for tc = 1.0 than
for tc = 2.0 years. .
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Fig. 3. Yield-per-recrult curves for mackerel in Subarea 5 and Stat. Ares 6
(t, = 1.0 yr).

Fishing Prospects for 1973 and 1974 in Relation to Stock Status

The agreed data on 1972 catches and age distributions were comverted into estimates of population
numbers using the two extreme cases {A) and (B) for mortality coefficlents. This method allowed extra-
polation of population size and catch in oumbers for the years 1973 and 1974. Recruitment in 1973 and
1974 was taken into account by adding the highest observed historical catches of fish at age 1 for 1973
and of ages 1 snd 2 for 1974, the data being taken from Table 4 in Ree.Doc. 73/98. Calculations were
made under two assumptions as to the degree of recruitment to the fishery at age and also using
population size estimates (in numbers) taken from Table 5 of Res.Doc. 73/98, assuming M = 0.4 and ¥ =
0.2 (Table 6). Population and catch numbers were converted to weight by using the highest recorded
mean weight of fish in the catch (321 g) {(Res.Doc. 73/98). The assumptions in these estimates both
with regard to recruitment and to mean welght of fish are optimistic and more 1ikely osarestimate
rather than underestimate the population and catch sizes.



- 93 - App. I
Annex 1
Mackerel

Table 6. Stock size and catch in 1972 and projected stock size and catch for 1973 and 1974 (stock size
refere to age 1 fish and older at the beginning of the year).

1972 1973 1974
Mortaliey Stock Observed Stock Catch Stock Catch Recruitment
assumptions Unit aize catch size aize agsumptions
(B) M= 0.4 No.l 6142 1199 4782 793 4196 764  Partial recruitment considered by
F=0.3 wt.?2 1972 385 1535 255 1347 245 reducing F at age 1 to 357 and at
age 2 to 50% of F at ape 3I+.
(A) M= 0.2 No. 3179 1199 2344 745 20867 714
F=0.6 Wt. 1020 385 752 239 664 229 (te = 2,0 yeara)
(B) M = 0.4 VNo. 5551 1199 3140 678 3063 662
F=0.3 Wt 1782 385 1008 218 983 213 No partial recruitment
(A) M = 0.2 No, 2903 1199 1642 678 1602 662
F=0.6 W, 932 385 527 218 514 213 (te = 1.0 years)
M=0.4 No. 8202 - 4724 1020 3970 B57 No partial recruitment. Stock
F=0.3 Wt 2633 - 1516 327 1274 275 gsize derived from Table 5 of Res.

Doc. 73/98 assuming M = 0.4 and
F=0.2, (to =1.0 years)

1 Number of fish in millions.
2 Weight of fish in '000 toms.

Under both of the recruiltment assumptions (t. = 2.0 years and t. = 1.0 years) (Table 6), although the
1973 and 1974 stock size estimates for case (B) are approximately twice those for case (A), the pro-
Jected catch levels for 1973 and 1974 are not very different (218-255 thousand tonms in 1973 and 213-
245 thousand tons in 1974). However, the catch levele based on data derived directly from Table 5 of
Res.Doc. 73/98 (assuming M = 0.4 and F = 0.2) are somewhat higher.

The TAC agreed by the Commission for 1973 is 450,000 tons. On the assumptione used to estimate the
projected catches in Table 6, this TAC would be achieved only if there is a substantial increase in
effective fishing effort in 1973 and 1974 relative to that of 1971 (the base year used for these
caleulations), or if recruitment in 1973 and 1974 is significantly higher than that which has been
agsumed. If effective effort is indeed increased, there will be a consequent decrease in stock size
below those estimates given in Table §.

It must be pointed out that, in the period January to March 1973, catch-per—effort for the Polish fleet
increased relative to that for 1972 (Res.Doc. 73/98), which could be interpreted as implying an increase
in biomass between 1972 and 1973. Up to the end of April 1973 the Polish catch was 75,000 tons, com—
pared with a catch of about 80,000 tons for the same period in 1972 (personal commnication - Dr Popiel,
Poland), whereas estimated total effort for Subarea 5 and Stat. Area 6 (on both herring and mackerel)
decreased by about 20%. It was maintained that more of this total effort was directed towards herring,
implying a real reduction in effort on mackerel during the early part of 1973. ’

Bulgarian data of age and length composition from two experimental hauls in January 1973 and two hauls
in February 1973 showed high proportiems (in numbers) of mackerel of the 1971 year-clasa (Table N.
While these data are not comprehensive enough to give precise estimates of year-class size, there 1is
the poasibility that the 1971 year-class is larger than had been assumed in Res.Doc, 73/98. The data
do agree with information presented in Rea.Doc. 73/14 which suggeats that the 1971 year-class is the
largest since the 1967 year—claas.

Asgessment of mackerel stocks and advise to the Commission on TAC is dependent ceritically on estimates
of year-class alzes being available as early in the life-history as possible, as is the case for herring.
This emphasizes the crucial importance of planning and carrying out juvenile surveys, using methods
which give the best oppertunity of estimating yesr-class size and which are designed for adequate
statistical analyeis. It has already been agreed (Report of Herring Working Group, Annex 2) that a
single survey method is likely to give good information for both herring and mackerel. Adequate

support for the planned survey in early 1974 is therefore essential, if improvements in the quality

of advice are to be expected. It is alsoc atresaed that, becsuse of the possible interaction between

the mackerel fisheries in Subarea 4 and Subarea 5 - Stat. Area 6, adequate atock sampling in Subarea &4
should be initiated in 1973. )
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Table 7. Age composition and mean lengths of mackerel from experimental catches (two haule in each month)
by Bulgarie in 1973.

Year-class No. of
. fish
1972 1971 1970 1969 1968 1967 1966 1965 1964 Total sampled
Jan  Age compos. (% 156 538 35 114 43 103 10 - 1 1000 1532
Mean length (cm) 20.9 25.7 31.1 32.0 33,2 33.9 36.5 - 39,5 -
Feb Age compos. (% 103 654 29 79 33 91 10 1 1 1001 1300

Mean length (ecm) 21.3 25.8 30.9 32.1 33,3 34,0 36,5 38.5 39.5
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ANNEX 2 - REPORT OF THE HERRING WORKING GROUP

Chairman: T. D. Iles - Rapporteur: 6. H. Winters

The Herring Working Group met on 22-23 May 1973 with representatives present from Bulgaria, Canada,
Denmark, Fed. Rep, Germany, Japan, Poland, USSR and USA. The discussions were directed towards specific
points raised at the Spectal Commission Meeting, January 1973, and to the consolidationm of research and
survey plans for 1974. The following research documents on herring were reviewed: Ilarval surveya (Res,
Doe. 73/11, 12, 16, 19, 93, 96, 97, 115); assessment (Res.Doc. 73/17, 68, 91, 94, 95): stock discrimin-
ation (Res.Doc. 73/29, 37, 81}; juvenile surveys (Res.Doc, 73/84): ageing (Res.Doc. 73/2), and biology
(Res.Doc. 73/51, 63, 92).

1. Status of the Fisheries

Complete nominal catch data for 1972, updating the preliminary data presented in the January 1973
Report of the Herring Working Group (this volume, pagea 31-49), indicate that the total catch of
herring in the ICNAF Area (including Stat, Area 6) wes 548,000 tons, a reduction of 26 from the 1971
level and 43% from the peak catch of 965,000 tons in 1969. Non-member catches (mainly GDR)} increased
from 22,000 tons in 1971 to above 50,000 tons in 1972, the latter including 40,000 tons from Div. 57
and Stat. Area 6 and 9,000 tons from Div. 57, -

Preliminary information on herring catches during the first half of 1973 was presented. The TSSR
reported a successful fishery in Div. 52 from January — April 1973 with the 197¢ year—class dominating
in the catches. Canada reported reaching ita quota of 4,000 toms in Div, 5Y by late spring. USA
reported that 5,250 tons (about half of its quota} had been taken from the Georpes Rank stock. Pre-
liminary indications from the Polish fisheries in 1973 are of higher catch rates in Subarea 5 and Stat.
Area 6 than in 1972. A high proportion of the 1973 catches consisted of 3-year-old fish, which tends
to confirm that the 1970 year-class was a relatively large one.

2. Consideration of Proposals (Comm.Doc. 73/1, 2, 14)

a) Size Limits

The 9-inch (23 cm) size-limit proposal for herring included the application of an undersize
tolerance level of 10% by weight to the season's catch of individual vessels. For practical
reasons of enforcement, Canada proposed an alternative tolerance level of 25% by number to be
applied on a per—trip basis (Comm.Doc. 73/1).

Data relevant to this proposal were presented in Res,Doc. 73/91. Tt was agreed that, on bio-
logical grounds and for the areas in vhich Canada has relatively large figheries, a 25% tolerance
by number is on the average very nearly equivalent to a 10% tolerance by weight. 1t was also
agreed that, in an overnight fishery in which only a very few sets on individual schools can be
made, the application of either tolerance level on a per-trip basis would result in fewer under-
size fish being landed than om a seasonal basis. It was concluded that acceptance of the Canadian
proposal would not increase the exploitation of undersize fish and would probsbly reduce it.

b) Timing of Setting Herring Quotas

Comm.Doc. 73/2 proposes that herring quotas be established at the Annual Meeting for the following
year, in contrast to the current practice of having a Special Commission Meeting in January to
establish TAC's for the current calendar year. Comm.Doc. 73/14 refers to a Canadian proposal that
a Special Meeting on Herring early in 1974 will be necessary but that means should be sought to
expedite the coming into force of measures recommended by that meeting. The Herring Working Group
indicated in January 1973 (thia volume, pages 44-45) that there would be considerable loss in the
accuracy of assessments on which the advised catch levels are based, if advice on the TAC's for
the next calendar year had to be formmlated at the Annual- Meeting.

The Working Group considered the possibility of making assessments at the Annual Meeting and
advising the Commission on TAC's which would be appropriate for the 12-month period starting in
July following the Annual Meeting and ending in June of the following year. Advice would be based
on a complete aseessment of the data for the previous calendar year together with data from spring
surveys and commercial catches in the early part of the curremt calendar year. Such assessments
would provide a good basis for advising om TAC's for July -~ December of the calendar year and &
Teasonable one for advice on TAC's for the following January - June period.

Under the current low herring atock conditionms with menagement desiéned to achieve a phased stock
Tecovery, accurate current assessments based on age composition of previous removals and estimates
of the stremngth of recruiting year-classes are eritical., Making recommendations at the Annual
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Meeting in June for the period i{mmed{iately following has these scientific advantages: {1} Ade-
quate time to conduct assessment based on complete fishery data and research data for the previous
calendar year, thus improving the precision of advice to the Commission; (11) Two opportunities
to messure the atrength of the recruiting year-class through spring surveys, firat as 2-year-olde
end sgain as 3~-year-olds, thua providing better estimates of the strength of the incoming year-
classes.

Advice on Management Proposals for the Banquereau Stock

The Herring Working Group ceomsidered the status gnd 1dentity of the presently-defined Banquereau
herring stock (Subdiv. 4Vn, 4Ve and 4W(a)) 1in relation to s Canadian proposal (Comm.Doe. 73/14)
that the Commission at its June 1973 Meeting establish a TAC for thie stock. Prior to 1968, there
was only a relatively small Canadian fighery in Subdiv, 4Vn and 4W(a) and none 1in 4Va (Res.Doc.
73/94). 1In the winter of 1968 a large fishery developed in all 3 subdivisions and catches increas-
ed substantially in the 1968-69 fishing season to 108,000 tona, 71,000 .tons of which were taken in
Subdiv. 4Vs. Simce then the seasonal catch has declined ateadily, particularly in Subdiv. 4vs

to 25,000 tons in 1972-73 season. Age and lengtb composition data indicate that the fishery
exploits mainly young herring (2-4 years old) in Chedabucto Bay (Subdiv. &4W(a)), adult herring of
intermediate age In Subdiv. 4Vn and mainly very 01d herring on Banquereau Bank (Subdiv. 4Ve).

The identity and stock inter-relationships of the Banqueresu stock complex were discussed, and it
was concluded that the evidence available did not allow definitive stock descriptiom, particularly
with regard to the relationship of Banquereau Bank herring to those inshore in Subdiv &W(s) and

also to the southern Culf of St. Lawrence (Div. 4T) stock complez. The Working Group, therefore,
emphasizes that, if the presently-defined Banquereau stock is to be managed on a rational basis,
more research 1s required to elucidate various aspects of its distribution, abundance and migrations.

The advisability of recommending conmservation measures for the Banquereau stock was discussed, and
it was agreed that a pre—emptive TAC was needed in 1974 to prevent diversion of effort to this
stock. In srriving at the level of TAC advised for 1974, consideration was given to the catches

in Subdiv. 4Vn and 4W(a) for the period 1968-69 to 1972-73; the catches taken in Subdiv. 4Ve 1in
1968-69 and 1969-70 were not coneidered representative of the long-term sustained yield of this
stock (which was a virgin resource at that time) and were consequently excluded from the estimation
of TAC. The Herring Working Group agreed that a TAC of 45,000 tons should be applied to the
presently-defined Banquereau stock for 1974.

3. Research Reguirements

a)

b)

Statistics and Sampling

Information centained in Summ.Doc. 73/2 and 73/10 were discussed at some length. It was generally
agreed that monthly herring catches, expressed in numbers by age-group in a standard format, would
be desirable and that these should be reported by smaller statistical areas than the present ICNAF
gubdivisions. The Working Group re-emphasizes the need for improved catch and sampling statistics
and urges that, in the future, member countries provide monthly effort data for herring.

Larval Surveys

A preliminary report of the 1972 TCNAF larval herring survey program was presented at the January
1973 Mid-term Meeting; a more complete report was available at this meeting (Res.Doc. 73/115).

The exlstence of four distinct spawning areas is again confirmed - Nantucket Shoals, Georges Bank,
gouthwest Nova Scotia and Gulf of Maine - with larval drift between areas being minimal. Fxtensive
larval drift from southwest Nova Scotia into the Bay of Fundy was observed, but the extent of
larval exchange between the Bay of Fundy and the area south of Grand Manan Island near the Maine
coast is still uncertain.

Abundance estimates indicate that oversll larval production was similar in 1971 and 1972. However,
larval abundance in the Georges Bank area was significantly less in 1972 than in 1971, while the
reverse situation occurred on the Nantucket Shoals. The larval surveys off southwest Hova Scotla
were restricted to offshore areas, with the result that larval abundance was underestimated and
difficult to compare with the other areas.

It was agreed that the larval survey program has established the easential discreteness of the
apawning areas. A contlnuance of these surveys was deemed important in order to acquire a time
geries of data on factors affecting survival during the early life history stage. The Herring
Working Group, therefore, urges that the ICNAF Joint Larval Herrinmg Survey in the Georges Bank -
Gulf of Mailne area be continued in 1973 and that the participants in the survey follow the recom—
mendations on sampling, processing of samples, and reporting results, as outlineéd in the Appendix
to Res.Doc. 73/115. The coumtry schedule proposed for the 1973 ICNAF larval herring survey 1s
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given in Table 1.

Table 1. Proposed schedule for 1973 ICNAF larval herring

survey.
Country Dates Area of Survey
usa 7-15 Sept Georges Bank
France 15-30 Sept Standard Cruise Track
Poland 1-15 Oct " " '
USSR 15-30 Oct " " '
Fed.Rep. Germany 1-15 Rov " " "
USA 1-15 Dec " " "
Canada Oct-March Bay of Fundy Area

Juvenile Herring Surveys

At the January 1973 Mid-term Meetfng it was proposed that initial attempts to set up surveya for
Juvenile herring be made for the period February - March 1973. Two countries found it possible
to conduct such surveys in Subarea S5 and Stat. Area 6 during the early part of 1973. The Fed.
Rep. Germany research vessel Walther Hermwig (Res.Doc. 73/84) carried out 30-minute tows using a
180-foot bottom herring trawl with lined codend in areas from southwest Nova Scotia (Div, 4X) to
Hudson Canyon (Stat, Area 6). The Polish vessel Wlecano occupied selected stations in Subdiv,
5Zw and Div. 6A (personal communication, Dr Popiel), making tows of variable duratiom and using a
bottom herring trawl with 18-mm mesh codend., No systematic acoustic surveys for herring schools
were conducted by either vessel.

Substantial catches of herring were made with the bulk consisting of the 1970 year-class. Very
few ipdividuals of the 1971 year-class were taken (as two-year-old figh). Since relatively large
catches of two-year—old herring of the 1970 year-class were taken over the shelf area from Subarea
4 to Stat. Area 6 in 1972, 1t was concluded that the 1970 year—class is relatively large and that
the 1971 year-class is probably quite small. However, there is as yet no quantitative bagis for
estimating absolute abundance from survey data.

Pelagic Fish Surveys in 1974

During the eurveys mentioned above in (c) both the Walther Herwig and the Wiecsno caughs sub-
stantlal quantities of other species. A discussion of these results together with those of US
1973 groundfish surveys, using a groundfish trawl with increased head-line height, indicated the
possibility that, eventually, a aingle trawl could be found which could be used to provide satis-
factory abundance indices for both pelagic and demersal figh specles (adult and juvenile stages).
However, it was concluded that the larger herring trawls should be used in surveys for pelagic
specles in 1974 and that sampling be concentrated in areas where the important pelagic species
(mackerel and herring) are concentrated.

It was agreed that the sampling design for pelagic fish surveys should be based on the stratified
random sampling design used for groundfish. It was conlcuded that modifications in the scheme,
specifically for pelagic species, would glve statistically unbiased estimates of relative sbundance
and stock composition and would allow great flexibility in allocating sampling effort according to
both depth and geographic distribution appropriate to the pelagic speciea on which information is
sought. The use of groundfish stratification schemes for Subareas 4 and 5 and Stat. Area 6 would
also allow comparison of the potential of groundfish trawls for pelagic species.

It was decided that detailed plans for a juvenile survey of pelagic species (with special emphasis
on herring and mackerel) be made for the early montha of 1974, Table 2 gives a tentative list of
vessels that will be involved, with information on approximate dates, number of haulas, gear and
method of sampling. Three vessels will be concerned directly with surveys for pelagic fish using
the bottom herring trawl: Wieczno (Poland), Walther Herwig (Fed.Rep. Cermany) and Cryoe (France).
Arrangements will have to be made for comparative fishing experiments among these vessels to
establish calibration coefficients. Vessels from the USA, USSR and Canada will be conductin‘!fish
surveys in Subareas 4 and 5 and Stat. Area 6 over the period but will be concentrating on ground-
fish or on surveys which are not apecifically based on the sampling methods apgreed to for pelagic
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species., However, it should be poesible to plan so that the results from these other vessels may
be used for comparative and calibration purposes, including acoustic metheds. Observers from
different countries should be exchanged, 1if possible, in order that they may develop understanding
of the techniques currently in use.

Table 2. Propoesed pelagic and demersal trawl surveys in the ICNAF Area in the epring of 1974,
Proposed Approximate period
sampling and/or mmber
Country Vessel Area strata of vessel days Ko. haule Type trawl Nature of sampling
USSR Arguae SA 6, all 1 Feb - 15 Apr 200 Bottom ;nd Hydro-acoustic
piv.5Z, (= 50 per pelagic search for con-
4X, 4VW area) centrations and
trowling on same -
sampling design
unknowm
Poland Wigoano SA 6, 1-12 25 Feb ~ 31 Mar 90 Bottom Stratified random
Subdiv.5Zw 61-76 (35 days) (herring)
(USA)
Germany Walther Div.52 5-25 5-25 Mar 80 Bottom Stratified random
(FR) Herwig (USA) (20 days) (herring)
USA Albatross IV SA 6, 1-40 3 Mar - 30 Apr 120 Rottom Stratified random
SA S 61-76 {50 days) {groundfish)
(UsA)
Ccanada A.7, Camerom SA 4 15 Feb - 15 Mar 200 Bottom Stratified random
(Div,VWX) {30 days) (groundfish) with bottom trawl
Bramdal (50 days vessel on Cameron, and
time for 2 vesaels) concurrent hydro-
acoustic sampling
France C(ryoe SA 4 15 Mar - 15 Apr 60 Bottom ﬁetring Stratified random
(Subdiv. {30 days) trawl and with herring trawl
4V3} pelagic gear
N.B. Possible comparisons of herring ve groundfish trawls: Subarea 5, Stat. Area 6: Albatross IV vs

Weczno ve Walther Herwig
Subares &4: Cameron ve Cryos ve Argus

The Working Group agreed that because of the uncertainty in estimates of pre-recruita for both
herring and mackerel and the extent to which these estimates determine advice to the Commission on
management measures for these speclea, the highest priority should be given to late-winter surveys
for pelagic fish. :
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ANNEX 3 - REPORT OF THE GROUNDFISH SURVEY WORKING GROUP

Trawl Surveys in the ICNAF Area in 1972

by Canada, USSR and USA in Subareas 4 and 5 and Stat. Area 6 in a manner similar to that described for
1971; and in Subarea 3 the 1972 survey activity by Camada and USSR was about the same as in 1971 but
seasonal distribution was somewhat different. The total number of hauls decreased slightly from the
1971 level (1,910 hauls) to 1,815 in 1972, primarily due to the fact that in 1972 there were no Cana-
dian surveys in Subarea 2 and USSR did not repeat its Mey-June aurveys in Subarea 5 and Stat. Area b
(Table 1). The general distribution of sampling among Subareas in 1972 remained very similar to that
in 1971, with the bulk of trawling done in Subareas 3 to 5 and Stat. Area 6 and very sparse sampling
in Subareas 1 and 2.

The Fed.Rep. Cermany and UK (see Res.Doc. 73/111) conducted surveys in Subarea 1. The UR reported

that it was possible to sample only the tops of the fishing banke on imown trawlable locations. This

is the same approach used by Denmark in Subarea 1, where standard selected stations have been established
in a few locatlons where trawlable sites have been located. Rough grounds, ice conditions and large

Subareas 4 and 5 and Stat. Area 6. Nevertheless, it 1is useful to document fish distribution and hydro-
graphic conditions, and it is possible to get estimates of relative age-length compositions of stocks.

Table 1. Inventory of bottom trawl aurveys conducted in the ICNAF Area in 1972, (The entries
repregent the number of hauls, division and country.)

Subarea
Month 1 2 3 4 5 6
Jan - - - 40/R~S (CAN) - -
Feb - -~ 37/Pa(FRA) - -
85/(usa)?
Mar - - 50/Ps(CAN) -
165/Y,Z(UsSA)?
Apr - - 70/%(U3A) 3 -
53/Ps(FRA)
May - - 21/¥n,s(FRA) - -
90/L,K(CAN)
Jun - - 241/(USSR) 213 - - -
Jul - - - 125 /YW (CAN) 3 - -
Aug - - - 120/VWX (USSR) 3 - -
Sep - - - 65/T(CAN) -
: 50/(USSR) 3
oct - - - 100/2 (Us3Rr) 3 80/ (usa)?
50/L,N(CAN) 157/Y,z,(usa) 3
74 /X (USA) 3
Nov 28/C-F(UK) 25/J,H(FRG) 19 /K (FRG) 45 /R-S(CAN) - -
Dec 25/ (FRG)! -~ - - - -
Total
hauls 53 25 540 . 560 422 215

1 Divisions B-F,
2 am divisions, April - July.
Major survey representing time series of at least 3 years.

In November 1972, Fed.Rep. Germany conducted a further bottom trawl survey in Subarea 2, using the
stratification scheme prepared by Dr Messtorff (Res.Doc. 72/125) except that stratum boundaries were
changed to make them conform to statistical divisions. Dr Messtorff plans to circulate & description
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of the revised plan early in 1973. In Subarea 2 rough grounds are mot such a serious problem as in
Subarea 1, and it was concluded that at least parts of Subarea 2 might be surveyed with a standard

gtratified random method. Mr Morice reported on survey activity by France in 1972, including age-

length data for several specles in Subareas 3 and 4.

Results of 1972 bottom trawl surveys in Subareas 3-5 and Stat. Area 6 were reported in many research
documents and were utilized as integral parts of the discussions of the Assessments Subcommittee on

the status of stocks of individual species. A comparison of the results of US and USSR surveys in
Subdiv. 57w and Stat. Area 6 (Annex 34) 1llustrates the information provided by the time series of
survey data, Uncertainty about the accuracy of research vessel abundance indices continuea to be a
major problem, particularly in the case of pre-recruit indices. It was noted that there were advantages
in the use of the logarithmic scale for analyzing abundance indices, since this method reduces the
influence of occasional large catches which contribute serlous skewness to the frequency distribution
and result in extremely large variances. In any case, it was abundantly clear that it will be necessary
to attach statistically valid confidence limits to the abundance indices ao that objective measures of
thelr precision will be available to help the Assessments Subcommittee evaluate their accuracy. Again
it should be noted that one of the important advantages of the stratified random design is that valid
estimates of statistical precision (variance) can be obtained for polnt estimates derived from any
single survey. Even more important, however, 15 the need for insuring that the gampling designs yield
unbiased estimates from one year to the next; and the two most important elements here are the standard-
ization of gear and towing parameters, and the selection of stations. Trawl comparison work is con-
tinuing in Subareas 4 and 5 and Stat. Area 6 by Canada, USSR and USA, and in Subareas 1 and 2 by UK

and Fed.Rep. Germany. Comparison experimenta In Subareas 3 and 4 among French, USSR and Canadian
vessels would be helpful. TFurthermore, adoption of standard sampling strata in Subareas 2 and 3 and
establishing consistent time peries (standard surveys in the same season and area) could provide
estimates of between-year varlance components and contribute to more accurate measures of trends in
abundance.

Another important need is for more comprehensive multispecies suimaries of the major surveys, particu-
larly in Subareas 3 and 4, where both Canada and USSR have valuable time serles which can provide
measures of change in total bilomass at least for groundfish species. For example, USSR estimates of
change in abundance of many specles in Subarea 3 from 1971 to 1972 (Res.Doc, 73/40) should be compared
with comparable data from Canadian surveys. Comparisons of USSR and Canadian pre-recruit indices for
cod have shown reasomably good agreement (Res.Doc. 73/60), and it 1s to be expected that indices for
older cod and other species should exhibit similar trends as well. Major surveys representing time
series of at least 3 years are indicated by footmote 3 in Table 1.

Proposed Survey Activity for 1373

Proposed survey activity for 1973 is outlined in Table 2, and it is encouraging to note some increase
in sampling of Subareas 1 and 2, although the level of effort can hardly be considered adequate in view
of the difficulties assoclated with obtaining adequate {nformation on stock structure and abundance
from commercial sampling. While further survey activity would be desirable, it is perhaps more impor-
tant at this stage to obtaln more vomprehensive documentation and analysis of the existing survey data,
particularly with respect to precision of the pre-recruit indices and general consistency of the
abundance trends among years and countries for the available time series. In addition it should be
stressed that avallable age~length data from the surveys should also be analyzed to provide a more
comprehensive picture of the accuracy of research vessel surveys.

It should be noted that the possibility appears rather good of using a single trawl for surveys of both
pelagic and demersal species, providing adequate adjustments are made in the allocation of sampling
effort according to distribution of the more aggregated (pelagic) species, and countries are urged to
analyze their survey results with this i{n mind. The Herring Working Group {(see Annex 2} has formulated
a pelagic fish survey plan in Subareas 4 and 5 and Stat. Area 6, employing bottom trawls and the same
basic stratified random sampling scheme used for groundfish surveys. Comparisons of standard bottom
trawls and bottom herring trawls will be incorporated inte the survey plan.

There was some discussion of the possible advantages and disadvantages of bottom trawls designed for
groundfish and semi-pelapgic fishes (herring and mackerel, primarily), as well as allocation of re-
search vesgel time to collection of data required for assessment of pelagic vs demersal specles. It
was noted that much less research vessel time has been spent on estimating abundance and recrultment
for pelagic than for demersal species, although the pelaglc specles represent major components of the
exploited blomass especially in the southern part of the ICNAF Area, and there 1s a critical need for
reliable estimates of pre-recrults. The Working Group noted with satisfaction that several countries
have committed research vessel time in the spring of 1974 to the further development of pelagic fish
surveys, as outlined in the Herring Working Croup Report (Anmex 2}. TFurthermore, it was noted that
considerable ship time has again been committed to the ICNAF Larval Rerring Survey Program, which, it
1{s hoped, will provide valuable Insight {nto the larval stage of the recruitment process for sea
herring, which hopefully may be generalized to other apecles as well.
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of hauls, division and country.)
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Proposed bottom trawl surveys in the ICNAF Area for 1973. (The entries represent the number

Subatrea
Month 1 ] K] 4 5 6
Jan - - 35/Pn(FRA) 35/R({FRA) - -
30/vn{CaN)
42/R,S{CAN}
Feb - - 42/Pn,Pa(CAN) - - -
Mar - - 60/Ps(CAN) 30/vs(FRA) 54 /2 (FRG) 11/(FRE)
30/Ps (FRA) T0/X (USA) 165/Y,Z (USA) 85/ (USA)Y
: 30/z(poL) 15/ (POL)
Apr 20/ (DEKY ! - 60/L,N(CAN) 60/R,S(CAN) - -
May - - 80/L,N,0(CAN) - - -
Jun - - 240/ (USSR) - - -
Jul - - - 125/V W, X(CAN) - -
Aug - - - - - -
Sep - 25/J(CAR) 25/K{CAN) 65/T (CAN) 70/Z(USSR) 80/ (USA)
Oct - - 40/0,N, (FRA) 40/R,T(FRA) 165/Y,Z (USA) 60/ (USSR)
20/W(USSR)
Nov 30/ (UK ! 25/ ,H(FRG) - 70/X(USA) - -
43/R,S(CAR)
Dec 25/(FRG)1 - - - - -
Total?
hauls 75 50 612 632 484 251

1 Spread throughout divisions and months.
Total number of hauls proposed is 2,104.

Need for Improved Data Base

A general discussion was held on the need for improvements in the data base required for assessments.
For some of the largest stocks, existing data and/or analyses were entirely inadequate for making
assessments with any reasonable degree of relfability. Attention was drawn to recommendations by the
USA (Comm.Doc. 73/19) for improved collection, proceasing, and analysis of both commercial snd research
vessel data. The most critical needs are for establishing standardized and well-defined statistical
sampling plans for collecting samples, and for adoption of apprepriate (atatistically unbiased and
efficient) analytical procedures with improved standarde of documentation so that statistical relia-
bility of estimates may be evsluated. It is often impoesible to adequately evaluate either the sampling
plan or the analysis underlying an estimate, because these critical elements are not documented in
sufficlent detail; and, even if they were, there would seldom be sufficient time to evaluate them
adequately during an assessment meeting. Consequently, there 1s a real need for standardization of
sampling and analytical techniques,

In addition, however, 1t was noted that the nature and volume of the exlsting data base, let slone a
considerably expanded data base, are such that a substantial increase In data processing capability

will also be required in order to implement better and more comprehensive analysis, The USA indicated
there 13 a need for an expanded central data processing unit In ICNAF Headquarters, (in the form of

high speed computers with substantial memory for storing large volumes of data) in view of the extremely
limited capability of most ICNAF countries to carry out the comprehensive analyses required and to do
them within the time span required for up-to-date assessments. For example, it 1s entirely impractical
with a desk calculator to compute properly weighted length frequencies and associested measures of
sampling varlability for any significant set of commercial or research vessel samples. Another important
type of amalysis requiring a large computer is the analysis of structure and change in relative biomass
as indicated by research vessel surveys, taking account of all species,

However, the need for an expanded ICNAF central data processing unit was questioned by some members of
the Subcommittee, Particularly, concern was expresged about the desirability of having analysia domne
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remotely from the sclentists who have the best knowledge of characteristica of the data. It was noted
that centralized data processing would not preclude the necessity of careful auditing of the original
input records by appropriate sclentista prior to analysis, nor would it preclude the independent pro-
cessing and analyeis by any sclentist or country wiahing to do so. It would, on the other hand,
facilitate data exchange and analytical capability particularly for countries without large computers,
and it would promote mutuval confidence in the entire data base.

The whole problem is a large and complicated one and many details have to be worked ocut. However, the
Working Group was unanimous in that significant improvements in the data base are essential in order
to improve the quality of assessments. Toward this end the Subcoomittee urges that comsideration be
given to the establishment of a Special Working Group to:

a) investigate ways of improving the sampling and analysis of fishery data required for assessment
with particular reference to suggestions made in Comm.Doc. 73/19,

b) conduct a detalled study of the advantages and posaible disadventages, as well as costs, of an
expanded central data processing unit in ICKAF Headquarters, and

c) promote the expansion and improved coordination of research vessel surveys to meet critical data
requirements for assessments.

For further comsideration of this problem, see Report of Statistics and Sampling Subcommittee, Sectiom
13.
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ANNEX 3A - NOTES ON DECLINE OF FINFISH BIOMASS IN SUBDIVISION 57w
AND STATISTICAL AREA & BASED ON USA
AND USSR TRAWL SURVEYS

by

M. D. Grosslein

On US bottom trawl surveys, south of Hudson Canyon (strata 61-76), mean catch-par—haul for all fin-
fish species combined has declined by approximately 70%. The average catch-per-haul of total finfish for
the three years 1970-1972, was only 73 pounds as compared with an average of 252 pounds for the years 1967-
1969 (Table 1). Although sampling errors are fairly large, they are not so large as to mask a decline of
this magnitude., When we exclude species which exhibit the greatest variability in distribution and catches
(i.e. dogfish, sharks, searobins, skates, and rays) average catch-per-haul of the remaining finfish declined
from 57 pounds for the first three yeara to 30 pounds in the last three years (Table 1 and Figure 1). Of
particular concern is the drastic reduction in flounders as a group, whose average catch~per-haul in the
last three years has been only 157 of that in the first three yeare, i.e. 2.6 versus 17.4 pounds.

USSR surveys in the same area (strata 61-76) indicate an even greater decline based on the four years
(1967, 1968, 1970, 1972) when the standard 27.1 m trawl was used.! The average catch-per-haul of all fin-
fish species for the first two years (1967, 1968) was 242 pounds - compared with only 46 pounds (average of
1970 and 1972), representing a decline of about B0Z (Table 2). Excluding dogfigh, other sharks, searobins,
skates and rays, as before, the decline in other finfish is 60Z; and, in the case of flounders, they seem
to have virtually disappeared (Table 2 and Figure 2),

Some of the most important groundfish stocks (e.g. red and silver hake, yellowtail flounder) are more
abundant east of Hudson Canyon, and the southern New England area should therefore be included for a com-
prehensive picture. USSR surveys in thie ares (strata 1-12) also indicate major declines in principal
stocks as well as total biomass of finfish. The average catch-per-haul for all finfish (exclusive of dog-
fish) for 1970 and 1972 combined was only 123 pounde as compared to 278 pounds for 1967 and 1968 combined,
a decline of 60% (Table 3 and Figure 3). Similar comparisons between the first two years, and the latter
two years for flounder, red hake, and silver hake, show declines of approximately 45, 65, and 80% re-
spectively.

This is the same general picture of rapid decline in biomass with the recent increase of intermaticnal
fishing that was indicated by US surveys In southern New England and on Georges Bank (Res.Poc. 72/119 and
73/8). Thus, the additional US and USSR survey data presented here for the mid-Atlantic area (and USSR
data for southern New England) confirm the implications of the earlier studies regarding overfishing in the
mid-Atlantic area as well as southern New England.

1 In the 1969 and 1971 surveys, non-standard gear with bonsiderablyﬂgreater fighing power was used.
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Table 1. Mean catch-per-haul (pounds) of principal fish and invertebrates
for the Middle Atlantic area (strata 61-76) for Albatrose 1V

autumn surveys in 1967-1972.
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Common searcbin
Spiny dogfish
Smooth dogfish
Other sharks
Skates and rays
All other finfish

(SRR N ]
A s ¥ s e ¥ @
AP OWD

=N
O o
OO O N~
I

MO WO WmWDWwWLo

oy
MR WONE N
Hagai
OErODNWO®O
R

-3
- R=-R=R=
. .
o D e N R O
v .
EPONNOW

|t

. .
.

MWk B ®

Lad
o
aELMWOROD®

o

[
W oW

« » .
WOOoOROVDOWOULMIUW

[
MUODHODDOGMOO
.

.

“« % &8 2 a &

[y
VRV RN | ORMN @M

[y
(R T

« & =

COoO~NDO

N PR
Pl

O W N e

.
M~ wdo

=

et
O O D

)
WOSNORNOOD MO

g
M oW
.

- TR RN - -]
[
- N ]
. s w
MeEUL ]| RO

Total finfish
3-Yr means

&~
[
-
=

145.2
X = 252

=
-3
1w
L]

-

o
[
N

[+ -4
[~
.

~J
~d
o~
.

[=]

Finfish (exclusive of all

sharka, searcbins,

gkates and rays 42.7
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27.6

Flounder 17.1
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1.1

Lobster 2
Sea scallop 1
Squid (all) 23

Total invertebrates? 27.2

1 1970 survey in early September.

? Compilation of iInvertebrate catch not yet complete for 1968-1970.
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Table 2. Mean catch-per-haul (pounds) of principal fish and invertebrates
for the Middle Atlantic area (strata 61-76) for USSR autumm
surveys, 1967-72.

Specles 1967 1568 19691 1970 1971} 1972

S1lver hake

Red hake
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Summer flounder
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Round herring
Common searobin
Spiny dogfish
Smooth dogfish
Other sharks
Skates and rsye
All other finfish
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2-Yr Means X = 242 X = 46
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sharks, searcbins,
skates and rays) 103.8 62.8 - 46,6 - 20.3

2-Yr Means X = 83,3

|
L}
w
[ ]
.

o~

Flounder 27,
2-Yr Means

"
[
=
™
M
[ ]
o
-

7
x
Lobster 1.3
Sea secallops 1.3
Squid 33.4

Total invertebrates 36.0 35.4 54.0 6.8 41,2 3l.4

1 USSR vessel used non-standard gear in 1969 (24.6 m trawl) and 1971 (modified
27.1 m trawl) which had considerably greater fishing power than the standard
27.1 m trawl used in 1967, 1968, 1970 and 1972. See Res.Noc, 72/112 for
fishing power comparieons.
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Table 3. Mean catch-per-~haul (pounds) of major finfish specles for the
southern Vew Fngland area (strata 1-12) for USSR autumn Surveys,

1967-1972.

Specles 1967 1968 19691 1970 19711 1972
Silver hake 85.4 99.8 104.3 22.2 86.1 17.9
Red hake 56.1 18.5 51.6 17.7 80.1 8.2
Flounder 39.7 41.3 53.1 29.6 64.4 14.2
Butterfish 16.2 55.7 86.2 22.0 58.6 34.0
Scup 5.8 3.2 13.7 2.2 6.1 4.3
Skates 31.8 7.3 13.1 23.8 68.7 8.3
other finfish 63.5 33.5 106.0 25.5 87.0 17.1
Total (exclusive of dogfish

and invertebrates) 298.5 259.3 428.0 143.0 451.0 104.0
2-Yr Means g =278 x = 123
2-Yr Means for

Silver hake X = 92.6 % = 20,0

Red hake % =137.3 g = 13.0

Flounder x = 40,5 ¥ =21.9

1 [$SR vessel used non—stsndard gear in 1969 (24,6 m trawl) and 1971 (modified

27.1 m trawl) which had considerably greater fishing power than the standard
27.1 mw trawl used in 1967, 1968, 1970 and 1972. See Res.Doc. 72/112 for
fishing power compariscna.

ALB IV FALL SURVEYS

— MIBDLE ATLANTYC
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Fig. 1. Mean catch-per-haul of finfish apecles from Albatrcss IV
autuwan surveys in Middle Atlantic area, 1967-72.
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APPENDIX IT - REPORT OF STATISTICS AND SAMPLING SUBCOMMITTEE

Chairman: V., M. Hodder Rapporteurs: L. P, D. Gertenbach (Statistics)
T. K. Pitt (Sampling)
M. D. Grosslein (ICWAF Dats Rase)

The Statistics and Sampling Subcommittee met in three sessions on 30-31 May and 1 June 1973 to consgider
the matters referred to it by STACRES, including the US proposal (Comm.Doc. 73/19) for improving the ICNAF
data base. The following documents were reviewed in relation to the various agenda items: Comm.Doc. 73/10
(Section 9), and Summ.Doc. 73/2, 5,8, 9, 10, 11, 16, 17,

1. ICNAF Statistical Activities Report

a) The Assistant Executive Secretary presented a brief deacription of ICNAF's statistical activities
during the fiscal year 1972/73 and referred the Subcommittee to a more detailed outline of these
activities as described in Section 9 of Comm.Doe., 73/10,

b)  ADP methods facilitated the compilation and publication of Volume 21 of the ICNAF Statistieal
Bulletin by December 1972 despite delays in submissions of Statlant 2]A and 21B returns (deadline
15 April and 15 June, respectively). The Subcommittee moted with concern that these failures by
national offices to meet agreed deadlines prevented the Bulletin from appearing as early ss
September or October.

c) The ICNAF Liat of Vessels for 1971 is now computerized. ADP methods can be used to reproduce
each country's 1971 list for submission to national offices to provide revised data for the next

Area in 1974 and add any new ones. Thia would greatly reduce the work in national offices, and
the Subcommittee sgreed that the Secretariat should follow this procedure if the 1974 Meeting
approves the publication of a 1974 List of Veesels.

2. Discards and Industrial Figh

The Subcommittee reviewed Summ.Doc. 73/8 and the revised version of ICNAF Stat, Form &4, on which
countries are requested to report information on (a) quantities of fish discarded at sea and (h)
the quantitiea used for industrial purposes, broken down by principal specles and subareas. It was
noted that industrial fish is already covered as part of the nominal catches reported on Statlant 214
and 21B forms. Nevertheless the Subcommittee considered it useful to have detailed information by
divisions and species for industrially-used fish, Tt was considered advisable not to confuse the
request to natiocnal offices by including industrial fish on the same form used for collecting discard
data. Accordingly, the Subcommittee

recommends (3)

i)  that the CWP Secretary prepare in consultation with the ICRAF Secretariat a Statlant form similar
to 214 for colleeting, separately by species and division, the nominal catches of fish used for
industrial (reducticn) purposes; and

ii) that the Assistant Executive Seeretary redeaign ICNAF Stat. 4 form to colleet information om
diseards by divieions and by all principal species (TAC speeies, including also eapelin, argentines
and squids),

The Subcommittee noted the absence of reports on discards by some countries which report in their
Statlant 21A and 21B submissions nominal catches for only one or two specles. Of particular significance
are those countries which report very subatantial cod catches from areas where other species are also
known to abound. These countries should carefully review their fishing and fish-utilizing activities

to ensure that thelr national statistical procedures do not fail to identify other species used for
industrial or food purposes or discarded at sea, and arrange for the reporting of as complete Informstion
as possible on discards and industrial fish for their entire fishing fleets.

3. Timeliness and Adequacy of Reporting Statistical Data

The Subcommittee welcomed the details a8 outlined in Summ.Doc. 73/2, indicating delays in nationally
submitted data. It waa considered necessary to reaffirm the 1972 recommendation of the Subcommittee
which reads

"that ICNAF cooperate with the othen agencies to bring to the attention of the member countries the meed
to take all poseible steps to avoid sericus delays in submitting their statistieal data to the Seeretariat,

ae such delays adversely affect the distributiom of future volumes of the Statistieal Bulletin,”
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The Subcommittee noted that the Commission has introduced regulatory measures for gelected species.
These measures require all countries to introduce and maintain detalled current Tecords on monthly, bi-
weekly or even weekly catches. It should, therefore, be posaible to ocbtain from all national offices,
on an accumulative monthly basis, data permitting the caleulation of annual totals within a few days
after the end of each calendar year. The Subcommittee also toock note of the WNEAFC recommendation (see
Summ.Doc. 73/28), and accordingly

recommends (4)

i)  that the Commission be advieed to take the neceasary steps to ensure that all member countries
fighing in the ICNAF Area establish and adequately maintain within their national adminietrations

the rescurces necessary to provide the statiatical data required by the Commission for effective
implementation of its management programe;

1) that the Commission be advised to requeet member countriea to improve, if necessary, their pro-
cedures of collecting and compiling nominal cateh data for reporting immediately after the end of
each calendar year, and that in so doing the national officee should ensure the prompt reporting
of monthly nominal ecatch data by divisions for all TAC speciss and others (e.g. eapelin, argentines,
equids) in time for use by ithe Assessments Subcommittee at ite Mid-tarm Meeting.

Inadequacy in Statistics Reported by Countries

The Subcommittee, upon reviewing a atatement by the Assistant Executive Secretary on inadequacies in
national data submitted on Statlant 2]A and 21B forms,

recommends (5)

that the Secretariat bring to the attemtion of national offices the urgent need to ensure the proper
completion of Statlant forms:

i) the breakdowm by divisiona within the five subareas and Statistical Area 63

1} the breakdown by subdivieiens of Div. 3P into 3Pn and 3Ps, Div. 4V into 4 and 4Vs, and DMy, 52
into 5%e and 52w;

ii7) further improvements of the species breakdowm by as aseurate as posaible estimates of the large
nominal cateh qum.tities etill listed as "iacellaneous”, "Others”, "Mized", ete.;

{v) the proper approved breakdowm of the fishing gears;
v}  the amended GRT slasses for identifing "fighing clase unita" used in the 21B forme;
vi) species breakdowm for the equids;

vii) the proper species designation for hakes oaught in Subareas 3 and 4 (e.g. Summ.Doc. 73/17 ghows
red hake catches in certain divisions of Subarea 3 and eilver hake catehes in Subdiv. 3Ps).

Improvements in Statistical Bulletin Format

The Subcommittee considered Summ.Doc. 73/9 and 73/11. The CWP Secretary described briefly the sug-~
gestions made by the CWP ad hoe Working Group on the Contents of Regional Fishery Statistical Bulletins,
16 January 1973. The Assistant Executive Secretary indicated tha nature of the proposed tables pre-
gented in Summ.Doc. 73/9, and of the experimentally detailed tables in Summ.Doc. 73/3, using data
avallable for the German Democratiec Republic. It was recognized that the Statistical Pulletin might
have to be greatly expanded in order to provide the details now required. A small Working Group (D.A.
MacLean, V.C. Anthony, E. Cadima and B. Draganik) was appointed to review the current arrangement of
the tables in the Statistical Bulletin and make proposals for the reorganization of the tabular data,
including the addition of new tables 1f required.

After considering the report of the Working Group, the Subcommittee agreed that the annual Statistical
Bulletin should be organized into two main parts and accordingly

recommends {6)

{)  that the Seeretariat on redesigning the tables in the Statistical Bulletin, arrange for the
publication of one or two amual volumes depending on the ultimate size of each pari: Part I
will contair in Sectionm 1 those tablee swummarising the armual data over a series of comeecutive
years, and in Section 2 those tables pestricted to the anmual and monthly nomiral eateh data of
the current ealendar year; Part II will contain a table or tables providing detailed cateh/effort
data as reported on Statlant 21B forms;
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i1} that Section 1 of Part I be modified as followa:

al new Table 4 to be identieal to existing Table A with the addition of Statistieal Area 6,
the separate identification of non-member countries, the deletion of halibut ag a separate
species, and the addition of Amerismn plaice, witoh, yellowtail, Greenland Ralibut, other
flounders, pollock, red hake, mackerel, eapelin, argentines and aquida;

b)  the additional species noted above to be inserted in other tablea whereever applicable;

e)  the table giving halibut data to be deleted;

d)  existing Table H giving Statistical Area 6 datq to be deleted and the appropriate data
ingerted in all relevant tables.

ii1) that Section 2 of Part I be modified as followe:

al)  the extsting f‘able 3 to become Table 1;
b} a new Table 2, based on the tabular presentation shown in Swmm.Doe. 73/9, to be incorporated;
e) exieting Tables I and 1A to be combined in a new Table 3;

d) a new Table 4, following the format as showm in Annex A to this report, to be produced giving
monthly cateh details by diviaion, apecies, country, ete.;

iv) that Part IT comtain the eateh/effort data in a format similar to that in Annes B to thia report,
providing a better arrangement of the data currently in exieting Tables 4 and 5, with the additiom
of extra colwms to show the catohes of species such as mackerel, American platee, witeh, yellow-
tatl.

The Subcommittee, noting that it might be difficult to introduce the aforementioned amendments in the
next volume of the Statistical Bulletin, accordingly

recommends (7)

i} that Volume 22 should as far as poseible be produced with the changes vesommended for the tables
in Sections 1 and 2 of Part I, noting that new Table 4 may inelude only a 1imited mumber of the
more important species;

ii) that the cateh/effort data be prepared and published in Pant IT of Volume 28 in a Format similar
to exigting Tables ¢ and § of Volume 21;

tii) that the Secretariat prepare for submissiom to the Mid-term Assessments Meeting as a meeting
document a Table or Tables showing the cateh/effort data in the proposed format as given in
Annez B, and that the comments received from users be reported to the 1874 Amnual Meeting of the
Subcommittee as the basis for a final desision om the moet appropriate form for the tabular
presentation of the catch/effort data:

iv) that the Seeretariat insert in an appropriate place in the Statistical Bulletin g note adviaging
users of the reorganization of the tables to facilitate cross references to the tables in eqrlier
volumes.

The Subcommittee noted that the aforementioned reorganization of the tabular atatistics in the
Statietical Bulletin will meet the recommendations of the Assessments Subcommittee that monthly nominal
catches of mackerel, capelin, red hake, pollock, American plaice, yellowtail and witeh be readily
obtainable from the statistical tablea,

The Subcommittee, being aware of the urgent and growing need for the prompt end-of-year reporting of
"selected advance nominal catch data™ required for atock assessment at the Mid-term Meeting,

recommends (8)

that countries be olearly informed by the Seoretariat that the submigsion of "selected advance nomingl
eateh data" does in no way whatscever preclude the prompt reporting of the data on Statlant 214 forme
with the deadline of 15 April and om Statlant 218 forms before the 15 June deadline.

Reporting and/or Publication of Statistical Data by Management Areas

The Subcommittee tock note of correapondence from US scientists that their investigation of species
mixture in the area along the boundary between Subdivisions 5Ze and 5Zw have not yet been completed.
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Tt was decided that, pending further investigation of the problem in comnection with the yellowtail
fishery and possibly some other species, the statistical data for yellowtail be reported by gubdivisions
(5Ze and 5Zw) on Statlant forms and also by management areas (E and W of 69°) in a separate report to
the Secretariat.

Statistical Activities of Collaborating Agencies

a)

b)

c)

d)

The CWP Secretary reported that ICSEAF (International Commission for the Southeast Atlantic
Fisheries) is now actively involved in the Ststlant program together with ICNAF, ICES, ICCAT and
FAO. The Eighth Session of the CWE is expected to be held pometime during the second half of
1974.

The (WP Secretary explained the need for gimplifying the present Statlant forms by eliminating

the coloured sheets with monocarbon inserts and by using only single sheets. This would reduce
printing coste and permit reprinting snnually, thereby making it possible to introduce recommended
changes on a year-ra-year basis. The Subcommittee concurred with the proposal and accordingly

recommends (9)

that the CWP Secretary replace the multi-eheet forms used hitherto with single sheeta, leaving it
to the national offices to use their oum procedures for preparing the number of eopies required
for submiseion to the differemt agenmcies.

The Subcommittee received s verbal report from the Secretary General of ICES, supplementing the
{nformation in Summ.Doc. 73/16, and noted that ICES 1is making good progress in its plans to
introduce ADP procedures.

The Subcommittee nmoted that a rearrangement of the tables in the FAOQ Yearbook of Figheriee
Statistica (see Summ.Doc. 73/11, Sectien 3) would reflect a more regional-oriented table, facili-
tating the release of additional documents supplementing not only the Yearbbok volumes but also
the statistical bulletina of all regional agencilesa.

The recently appointed Assistant Executive Secretary of ICSEAF reported briefly on the activities
of this new Commission and indicated TCSEAF's intention to draw upon ICNAF's atatistical experience
when developing through Statlant forms its gtatistical programs.

Amendments to Statlant 21A and 21B Forms and Notes for their Completion

a)

b)

The CWP Secretary will continue as in the past to be responsible for dispatching on behalf of
TCNAF Statlant 21A and 21B forms, together with a new form for obtaining data om the quantities
of the nominal catches used for industrial purposes. The Subcommittee, noting the increased
demands for improved statistical data,

recommends (10)

that the CWP Secretary amend the Statlant forms and notes to facilitate the peporting of

i)  neminal catches of squide by species, vie Loligo 8pp., Tllex epp., end Squide, m.e.a.;

i1) momthly nominal catch data for the epecies required for inclugion in the propoged Table 4
of Section 2 of Part I of the Statistical Bulletin.

The Subcommittee tock note of the recommendationm from the Special ICNAF Meeting of Experts on
Effort Limitation, Woods Hole, 26-30 March 1973, that the CWP be requested to provide a more
precise definition of "days on grounds™ than that currently in use. After a discussion of the
difficultiea involved in trying to arrive at a more precise definition, the Subcommittee

recommends (11)

i)  that the question of the more precise definition of the effort concept "daye on grounds" be
referred to the next sesgion of the CWP.

i) that prior to that session the CWP Secratary obtain from member countries comments and
suggestions to assist the CWP in arriving at a more precise definition than that currently
in use.

iii) that, pending a decision on the questiom, the effort eoncept "daye on grounds" not be re-
inserted on Statlant 21B forma at thie time.
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Sampling Yearbook and Adequacy of Sampling Data

a)  Sampling Yearbook Volume 16 for 1971 was prepared as in the past, pending a decislon on stream—
lining the presentation of sampling data. The volume was issued in November 1972 and advance
coples distributed to members of the Assessments Subcommittee to aid in their preparation of
aaseasment material for the Mid-term Meeting in Januvary 1973.

b) The Subcommittee took note of the information on the inadequacy of sampling data, as presented
in Summ.Doc. 73/2, and again emphasized the need for substantial improvement in the collection
and reporting of sampling data, especially for those areas and stocks which are now or will be
under regulation and for any other stocks requiring assessment. The Subcommittee accordingly

recommends (12)

that the Setentifie. Advisers to Panels bring to the attentiom of the various Panels the inade-
quacies of sampling data, as presemted in Surmm. Doo. ?75/2, and the need for positive action om the
part of the Pamels to ensure that countries, which catch significant quantities of fish in the
various subareas, provide sampling data in sufficient quantity and detail to enable the caleulation
of the length and age composition of the commereial catehes by etock/area on g monthly basis.

It was suggested that the minimum sampling requirement might be included in the regulatory pro-
posals.

Streamlining of Sampling Yearbook

a) In discussing the possibilities for streamlining the presentation of sampling data, the Sub-
committee noted the recommendation of the Agssegsments Subcommittee that sampling data be publighed
by species, gear and division, according to the format of Table 1 in Summ.Doc. 73/10, The problems
that might arise in converting "per mille" length and age frequencies to length and age compositions
of nominal catches were discussed at some length. It was noted that sampling data were variously
reported under three categories: reaearch, exploratory and commercial, without any clear indi-
catlons of how repreaentative the samples were of the actual commercial catches and/or landings,
This was especially true for research and exploratory sampling data.

Regarding commercial sampling amnd the application of these data to actual catches or nominal
catehes, three distinct situstions are apparent. In the cage of samples taken from the catches

of factory trawlers, in which discarding probably does not oceur, the samples should reflect the
composition of the nominal catches as reported by those vessels. However, a problem arises in
welghting sampling data to nominal catches in the case of vessels whose actual catchea are sampled
but no information is provided on the quantities discarded. 1In the case of port sampling of land-
ings, the samples should reflect the composition of the nominal eatches (landings in round weight
equivalent) of those vessels, but for proper assessment additional information is required: (1)

the quantity of discards, and ({1) the composition of the discards. After discussing the problems
at some length, the Subcommittee

recomends (13)

that the sampling data for 1972 be presented in the Sampling Yearbook in a format similar to that
shoum in Anner C to this report, i.e. length and age composition of catehes by month.

b) The Subcommittee noted the need for some improvement in the design of the forme used for reporting
the national sampling data, and, in particular, the need for countries to provide more details on
their sampling methods. The Subcommittee, therefore
recommends (14)
that the Secretariat bring to the attemtion of national offices the need for more detailed
information on the sampling data end methode reported and the amual updating of the Notes to
Sampling Data.

Large Quantities of Flounders (Species Not Known) Reported Prior to 1970

The Subcommittee noted the difficulties which agsessment sclentists have in determining the long-term
trends of the various flounder species caught in the Northwest Atlantic prior to 1970, The Assistant
Executive Secretary suggested that he could correspond with scientists of the countries, whose statisticas
would be affected, with a view to obtaining, if possible, estimates of the quantities of individual
flounder species recorded in the Statistical Bulletins prior to 1970 as Floundera (NS). The Subcommittee
agreed to this suggestion and requested the Secretariat to prepare a report on this matter for con-
slderation at the 1974 Anpual Meeting,
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ICNAF Data Base

The Subcommittee reviewed the US proposal (Comm.Doc. 73/19) for improving the ICNAF data base. There

was conslderable discussion of the nature of deficiencies in the present data base and ways and means

of improving it, and the Subcommittee took note of similar discussion which had taken place earlier in
the Assessments Subcommittee and during review of the groundfish survey program.

There was general agreement on the need for a finer breakdown of catches by species, gear and vessel
classes, and smaller units of area within statistical subdivisions; informatiom en depth range and
main specles sought may also be necessary in some areas. Since there already is a requirement for log-
books, a finer breakdown would not involve more records by the fishermem, but only a more detailed
reporting of existing records. However, it was noted that the required precision is not the same 1in
all subareas and for all specles. The Subcommittee considered that the desired level of preciaion for
all of Subareas & and 5 and Stat. Area 6 and part of Subarea 3 might require that catch and effort
statistics be reported on s bi-weekly basis in unit areas not greater than 30-minute rectangles within
each statistical divisiom or subdivision. Further breakdown of vessel classes within some of the
existing tomnage categories would probably be required, as well as more precise indicatioms of the
type of fishing (e.g. bottom versus midvater trawls). The problem needa careful study in relation to
the increased volume of statistics and associlated problems of data processing by the Secretariat., It
was alsoc noted that any further subdivision of statistical areas should take into account the existing
schemes designed by CWF.

With respect to sampling, it was noted that with few exceptions current levels of sampling are aimply
not adequate to do more than provide a "firat approximation” level of accuracy in stock asseasments.

A substantial increase in sampling effort and more timely reporting will be required in order to
advance beyond this stage, and much greater attention should be given to the manner in which samples
are collected, processed and analyzed. There was general agreement among participants as to the
potential for serious bias in estimates of stock abundance and age-length composition arising from
improperly weighted samples. For example, in order to evaluate the poseible magnitude and source of
error in estimated length composition of catches for a subdivision or atock, it will be necessary
initially to analyze length frequency samples om an individual sample basis, identifying each sample
according to the unit area, time period and vessel on which it was taken, and indicating the aggregate
welght of catch to which the sample applies, Similarly, individual age samples (preferably ptratified
by length groups) ahould be asgoclated with identifiable units of area and time. It was noted that,
at present, there is seldom any basis for eveluating how representative the samples are of the catch
or the stock, because sampling methods have mnot been adequately documented. The Subcommittee agreed
that there is a critical need for complete snd detailed documentation of sampling designs in use by
all member countries.

Another important aspect of the problem is that proper processing and pooling of age-length samplea
presents & substantial computing task. The information is required very soon after the fishing season
1s completed. There seems to be a rather clear need for developing the necessary capsbility within
the Secretariat for processing the sempling data.

Finally, the Subcommittee considered briefly the question of developing sampling plans appropriate for
the fisheries involved, The problem was recognized to be a complicated one and the Subcommittee felt
that 1t would require further study by sampling experts. Om the other hand, the need for an improved
data base 1s ecritical and, therefore, the Subcommittee

recomends (15)
i)  that a Special Working Group be established to:

a) formulate a detailed general plan for the finer breakdown of cateh and eff‘ort atatistios in
the ICNAF Area alomg the lines noted above,

b) conduct a detailed study of the sampling methods used by member countries for estimating age-
length compositions of catches, and document the sources and magnitude of eampling errors in
past estimates of stock structure for major fisheries through analysie of past sampling,

e) investigate the advantages as well as costs of an expanded central datae proceseing unit in the

Secretariat with respect to processing more refined data om cateh and effort, as well as pro-
viding increased cupability for analysis of eommercial and research sampling data; and

ii) that a Chairman for the Working Group be appointed at this meeting o organize the Group eo that
it ean begin work immediately and meet prior to the Mid-term Assessmente Meeting for an in-depth
review of progress, and that a representative from each Member Country participate in the meetings
of the Working Group.
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ANNEX A - PROPOSED FORMAT OF NEW TABLE 4 OF SECTION 1 OF PART I
IN ICNAF STATISTICAL BULLETIN
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Annex B
Statistica

ANNEX B - PROPOSED FORMAT FOR CATCH/EFFORT DATA IN PART 11 OF STATISTICAL BULLETIN
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ANNEX C - PROPOSED GENERAL FORMAT FOR PRESENTING LENGTH
AND AGE SAMPLING DATA IN SAMPLING YEARBOOK
Country: Germany (FR) Cod - 1F - 1971
. Comercial Landings
Gear: Otter trawl Mesh size 130 mm
Length or Composition of Catch by Month
Age Group Jan reb Mar Apr May Jun Jul Aug Sep Oct Nov Dec | Total
30 2
33 2
36 7
39 1 12 2
42 1 2 24 2 3
45 1 6 43 2 3
48 8 18 62 15 3 1
51 17 36 92 31 16 1
54 32 52 127 64 19 3
57 59 72 179 94 36 3
60 72 100 239 82 79 12
63 11 118 304 98 91 7
66 83 95 344 n 120 16
69 86 56 277 54 80 39
72 55 40 215 36 45 33
75 40 20 153 17 32 23
78 27 n 108 15 10 29
81 14 4 72 6 T 29
a4 20 3 50 5 5
87 B 1 33 3 5
90 4 1 21 1 5
93 3 10 2
96 1 8
99 2 5
102 1 2
No. caught (000) 645 636 229 596 550 213
Wt. caught (tons) - 1824 226 [ 1500 763 6503 4158 1406 1451 260 186 265 || 18542
No. measured 2270 971 8253 470 306 500
Mean len. (cm) 67.8 63.7 66.9 63.7 66.2 7.7
Mean wt. (kg) {2.83) {2.36) (2.72) (2.36) {2.64) (3.34)
3 68 - - 5 - ? -
4 67 - 2 10 - 8 -
5 66 9 76 105 17 14 5
6 65 21 57 62 13 M 1
7 b4 123 185 686 273 250 69
8 63 367 297 1108 257 225 112
¢} 62 7 15 241 18 37 22
10 61 28 - 153 18 3 3
1 60 15 4 12 1
12 59 2 -
13 58 1 7
14 57 1 -
15 56 3 2
15+ 1 -
o. caught {000) 645 636 2391 596 550 213
No. aged 956 1609 ng 190

(1971 Sampling Yearbook, p. 4D, 41, 44, 45, 48)
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APPENDIX III - REPORT OF ENYIRONMENTAL SUBCOMMITTEE

N. J. Campbell Rapporteur: G. H, Winters

The Subcommittee met on the mornings of 31 May and 1 June 1973. The following Research Documents were
reviewed: 73/16, 19, 21, 33, 35, 42, 43, 44, 50, 53, 83, 113, 116, 117,

1. Frvironmental Material in National Research Reports

a)

b)

c)

West Greenland

While ice conditions were severe during the winter of 1971/72 as 4in the three previous yeara, the
1972/73 winter seemed to be normal with ice being reported only sparsely,

Very cold conditions were found in the Fylla Bank section (Div. 1D} in the upper 100 m during
April, June and July ae a result of strong winter cooling and inflow of cold polar water from the
East Greenland Curremt, The 1972 year—class of cod will probably be small, as the temperatures
over the shallower part of Fylla Bank in June were less than 1°C, whereas earlier experience
indicated that temperatures greater than 1.8°C are required to produce large year-classes.

Surface temperatures in the Weat and South Greenland area are now similar to the level of the mean
value for the years 1876-1915, and the climatic trend te cold conditions hae been just as sudden
as the rise in temperstures in the 1920's.

Labrador Shelf and Grand Banks

In 1972 temperature anomalies in the 0-500 m layer in the Labrador and Newfoundland areas were the
lowest over the whole period of observations since 1936, In the southern Labrador section very
cold water extended farther seaward than in any previous year since 1951 vhen the section was
first occupled. The volume of water with temperatures below -1.5°C was about seven times as great
as In the first year of observarion (1951) in the area. On the seaward slope of Hamilton Inlet
Bank the deep water is derived from the West Greenland Current, and temperatures at 400 m and
deeper were, however, almost as high as the highest temperatures observed since 1951, On the
southwest slope of Grand Bank and across Cabot Strait temperatures in the 0-200 m layer were the
lowest since 1969, whereas in the near-bottom layer (100-500 m), and especlally in the 200-500 m
layer, temperatures were higher than in the previous tbree years.

Transport of Labrador Current water in the area of the Grand Rank and southern Labrador was close
to normal in lete 1971, whereas in the spring of 1972 large positive ancmalies were recorded. The
intensity of the Labrador Current in the Hamilton Inlet Bank area in October 1972 was higher than
in any previous year, causing negative anomslies and a gtronger drift of ice. Observations on the
appearance of ice in the Labrador area indicate that since 1969 ice has appeared 10 days earlier
each year. It was noted that a time lag of one year exists between the ice conditions in West
Greenland and Labrador. On this basis, one would expect ice conditions (and consequently, fiahing
operations) to improve considersbly in the Labrador area in 1973-1974,

The Subcommittee noted with interest the unusually large and estensive hydrographie coverage of

the Wewfoundland - Grand Bank area in 1972. In recognition of the extremely anomalous environmental
conditions which prevailed in the area in 1972, the Subcommittee

recommends (16)

that a series of papers on the hydrography of the Newfoundland - Grand Benk arvea in 1972 and ite
effect on fishery trends be presented at a Spectal Session of the Envirommental Subcommittee at

the 1974 dnnual Meeting.

Scotian Shelf and Georges Bank

The ancmalous conditions which prevailed during the winter of 1972 on the Nova Scotian Shelf were
caused by an enormous outflow of eold water from Cabot Strait amd its subsequent expansion over
the entire eastern portion of the Shelf. Floating ice was observed in great quantities on the
northern slopes of Canso, Misaine and Artimon Banks.

Temperature observations on Georges Bank and adjacent areas during the summer and autumn of 1972
showed the temperature of the 0-50 m surface layer to be substantially lower than in 1971. For
intermediate and bottom layera, water temperatures were either the same as or above those for 1971,

The Subcommittee noted with interest that better hydrographic data would accrue from the inter-
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national herring larval survey program in the Georges Bank area, 1f advice were given as to the
selection of the most useful hydrographic stations in the area. An analysis of the environmental
data collected by the surveys to date would also be most useful.

Cooperative Systematic Studies on North Atlantic Oceanography

The Subcommittee reviewed the Report of the 5th Meeting of the Joint ICES/ICNAF/IOC Coordinating Group
for the North Atlantic, which was held at Copenhagen, Demmark on 23 September 1972 and at which ICNAF¥
was represented by the Environmental Subcommittee Chairman and the Assistant Executive Secretary. Also
attending were representatives of majlor oceanographic projects in the North Atlantic. The main purpose
of that meeting was to exchanpge information and plans for oceanographic programs being conducted or
organized with a view to Improving cooperation and coordination as well as avoldinp any duplication of
effort, and summary reports were recelved on the activitles of CINECA (Cooperative Investigation of
Northern part of Eastern Central Atlantic), CIGAR (Cooperative Investigation of the Caribbean), MODE
(Mid—Ocean Dynamics Experiment), ICOSS (Integrated Global Ocean Station System) and the ICES Overflow
1973 Expedition.

ICES Mydrographic Committee Report

The ICES Hydrographer reported on some of the activities of the Hydrographic Committee (ICES Proc. Verb.
Reunions 1972, p. 51-75). These were summarized as follows:

a) Preparation of monthly means of salinity and temperature. Canada has agreed to consider the
application of ICES type products in the ICNAF Area, attempting wherever possible to make these
products compatible with the TCES formats.

b) Publication of cruise reports based on the ROSCOP forms (Report of Observations Samples Collected
from Oceanographic Programs) which are published by ICES with coples being submitted to World Data
Center A, The question was ralsed as to whether or not investigations in the ICNWAF Area are being
reported and, 1f not, how these could be coordinated by ICES and TCNAF.

c) The ICES Overflow 1973 Expedition will be carried out during August - September 1973 by Canada,
Denmark, Fed. Rep. Germany, France, Iceland, Norway, UK, USA and USSR. Tt is anticipated that
13 research vessels will be participating in the research program to study the influence of
atmospheric pressure fluctuations, advection, mixing processes, and internal tides on the exchange
of water masses across the Greenland - Scotland ridge.

d) ICES has continued to publish oceanographic data collected on ships stationed on North Atlantic
Weather Stations, including data from US Coast Guard weather shipe. The Working Group on Marine
Data Management has set out the criteria for the digitization of salinity-temperature-depth data
(STD) in order to facilitate the exchange of these records.

f) A group of interested chemical oceanographers is currently attempting to design a reporting system
for chemical observations which will include marine pollution data.

Standardization of Hydrographlc Sections and Stations and of Base Periods for Temperature and Salinity
Anomalies

The Subcommittee Chairman presented a chart showing a serles of hydrographic sectilons occupled by a
number of ICNAF countrles. In nearly every case they reflect historical interest in continuing time
series of observations. It was quite apparent that there was need for closer collaboration, if some
degree of standardization 1s to be achieved not only for the location of the stations and sections but
also in the methodology and parameters. The Subcommittee accordingly

recommends (17)

that, in order to faeilitate the standardization of sections and stations and of base pericds for
temperature and salinity anomalies, twe ad hoe working groups be set up as follows:

i)  one to coordinate the investigations for the West Greenland area comsisting of representatives
from Denmark (F. Hermann), Fed. Rep. Gernmay (W. Lenz) and USSR

i1) the other to coordinate the investigations for the Canadian eastern shelf area eonsisting of
representatives from Canada (C.R. Mann, C.M. Croes), Poland (5. Grimm), USA (M.D. Grosslein),
UK (B.W. HLIl) and USSR (V.V. Burmakin, V.A. Bramtsev, I.K. Sigaev).

It is anticipated that most of the work can be undertaken by correspondence. HWowever, the Subcommittee
Chairman and the Executive Secretary will attempt to identify some of the pertinent problems and will
organize working sessions, 1f and when required.
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With respect to the standardizatiom of stations, sections and methodology, the Subcommittee further
recommends {18)
that the Camadian Oceanographie Data Centre (CODC) be identified as the regional centre for the pro-
cessing and exchange of data for the ICNAF Area, as well as o analysia centre for historical and

elimatologieal summaries of hydrographie data.

Plankton Sorting Centre at Gdynia

The Subcommittee was informed of the pending establishment of a joint US - Polish plankton sorting
centre at Gdynla, Poland, which could assist in the sorting of plankton samples collected in the ICNAF
Area, Tt was recommended that a report, for presentation at the 1974 Annual Meeting, be prepared,
outlining the techniques and types of analyses that will be adopted by the Gdynia Institute for the
sorting of plankton samples.

Presentation by Representative from UK Institute of Marine Environmental Research

In response to an invitation recommended at the 1972 Annpal Meeting, Dr G.A. Robinson of the TK
Institute of Marine Fnvironmental Research presented a paper on the results of the Continuous Plankton
Recorder surveys in the ICNAF Area for 1961-71 (Res.Doc, 73/78). Of particular significance in the
results of the plankton surveys was the similarity in the trends of annual fluctuations in larval fish
abundance in ICNAF Subareas 1-4 and the fluctuations in plankton abundance in the same subareas. It
was also noted that plankton data may be useful in the interpretation of the effects of extremely
anomalous hydrograephic conditions in the ICNAF Area in 1972. Tt was suggested that ICNAF scilentists
examine the plankton information in Res.Doc. 73/78 and evaluate it in relation to trends in fisheries.

Recognizing the utility of plankton data in the prediction of vear-class strength of fish and in inter-
preting the effects of anomalous hydrographic conditions, the Subcormittee

recommends (19)

i) that the UK Inetitute of Marine Envirommental Research be requested to present amuually, in time
for the ICNAF Annual Meeting, a report on the results of the previcus year's Contimuous Plankton
Reeorder surveys (the presentation eould be similar to that reported annually to ICES);

i1} that a representative of the UK Institute of Marime Envirowmental Reseqrch be invited to present
a paper at a special gession of the Subcommittee in 1974 on plankton studies in the ICNAF Arec
in 1372 with emphasis on long-tevm trends and anomalies.

Presentation by Ice Experts and Forecasters and the Need for Improving Ice Forecasting Methods

Presentations of papers on ice dynamlcs were given at special messions of the Subcommittee on 1 June
1973 as follows:

"Polar ice varlations off the Greenland west coast 1900-1972" by Hans H. Valeur (Res.Doc. 73/117).

"Notes on the time-space variations in the features and dynamice of the East Greenland pack ice™ by
W.I. Wittman (Res.Doe. 73/119),

"Variability of ice seasons on the eastern Canadian seaboard" by W.E. Markham.

"Outline of present situation of sea ice services in Japan" by M. Akagawa. (This paper was supplenented
with a film of ice movements recorded by radar cbservation network set up at Mombetsu, Abashiri and
Fsashi on Hokkaido Island, Japan.)

"The Greenlasnd Ice Sheet as a Climatic Mirror" by Professor W, Danagaard of Copenhagen University, who
described a new tachnique of extrating climatic information by core-drilling of glacial ice and anslysis
of dits stabilized isctope content,

Following the presentation of papers a lively discussion and exchange of views took place between the
selentists present and an ad hoc panel of ice experts. It was noted that short—term (24-48 hours)
forecasting of ice movements was difficult to do with accuracy because of local influences and the
inteaction of several factors. The question of the feasibility of providing an annual ice index, which
would indiecate the comparative severity of fce conditions insofar as they may restrict fishing, was
discussed. The panel indicated that a knowledge of the types of information required would he necessary
before the feasibility of such an index could be properly assessed. A small ad hoe Group (N.J. Campbell
and W.E. Markham, Canada; P. Kanneworff, E. Smidt and H.H. Valeur, Denmark; A. Meyer, Fed. Rep. Germany;
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J. Smed, ICES) met to diecuss in some detall the actual requirements of the fishing industry for ice
forecasting., It was noted that the matter ig included in the terms of reference of the WMO Working
Group on Ice, of which H.H. Valeur and W.E. Markham are members.

Because of his close assoclation with the German fishing fleet, Dr A. Meyer made several ilmportant
points. Modern trawlers can operate in a great variety of ice conditions but they are mostly concerned
about ice edges, convergence of ice and pressure development. Also the ships of the international
fleet often operate quite close together, because most of the winter fishing is done in areas where

the bottom depth 1a 200-500 m. Various possibilities of improving ice forecasting services were con—
gidered, including a questicnnaire on the adequacy of services provided, national examination of
practices used in providing ice and weather forecasta, and the idea that ICNAF relay to those nations
providing the services some suggeations for changes in forecasting techniques.

A matter of major concern was the lack of weather reporting capability on large trawlers. Thus, there
1s often no information going into the service centres from the areas where fleets of vessels are
operating. The Subcommittee, therefore,

recommends (20)

that the Commisaion encourage the provision of at least one weather report per day to coastal marine
radio statioms from fishing vessels operating in waters off Greenland and Canada when iee ia in the
victnity.
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C. LIST OF RECOMMENDATIONS - ANNUAL MEETING - JUNE 1973

Page
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Rec. 3 Reporting discards and industrial fish................................................. 103
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Rec. 10  Amendments to Statlant forms and O 4 s e a it nutnecennonnrarsnrnonanassnosnannnansane 112
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Rec. 12 Inadequacies of sampling data.......................................................... 54, 113
Rec. 13 Proposed format for Sampling Yearbook, Volume 17...uieerevuneeneernnnsiascnrenenrnnses 113
Rec. 14 Weed for more detailed Information om sampling methods..iiveeieeioiierenennesaccnennnns 113

Rec. 15 Special Working Group to study ICNAF data base Tequirements......voverrnnnnarecsnsasa.. 54, 114

Environmental

Rec. 16 Hydrography of Newfoundland - Grand Bank R . & TR i 1
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Rec. 18 CODC as regional data centre for ] 121
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Rec, 20  Weather reports from fishing L L 122

Publications and Meetings

Rec. 21 Disposition of Status of Fisheries R DOTEB .t ittt e raanssstinasnacansnrancsennscsnnnnes 58

Rec. 22 Need for suitable computing facilities at site of Mid~term MeetIng. iiuevisecrnnnnnesan 59
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LISTS OF RESEARCH AND SUMMARY DOCUMENTS - 1973

Title
Alde-memoire on the control of fisheries

Report of Herring Ageing Workshop, St. Andrews,
N.B., 11-13 December 1972

Comparison of mortalities calculated from virtual
population assessments and from research vessel
survey data for cod stocks in TCNAF Divisions 3NO
and 3Ps

Virtual population assessment of the cod stock in
ICNAF Divisions 3NQ

Status of yellowtaill fishery in TCNAF Divisions
3L, 3N and 30, with Addenda 1 and 2

Memorandum on the mixed fighery problem in
Subarea 5 and Statistical Area 6

Notes on the status of cod and haddock stocks of
the Scotian Shelf

An evaluation of the effect of fishing on the
total finfish biomase in ICNAF Subarea 5 and
Statistical Area 6, with Corrigenda

Mixture of species in Subareas 5 and 6

Total Sustainable finfish yleld from Subarea 5
and Statistical Area 6 based on yield per recruit
and primary reduction considerations

Preliminary report of ICNAF larval herring
{Clupea harengus) survey in the Culf of Maine
and on Georges Bank during December 1972

Autummal diatribution, abundance and dispersion
of larval herring, Clupea harengus harengus
Linnaeus, along the western coast of the Gulf of
Maipne in 1972

Status of groundfish stocks and fishery prospects
in ICNAF Subareas 1, 2 and 3

Assessment of Atlantic mackerel in ICNAF Subarea
5 and Statistical Area 6

Economic and technological implications of
application of effort limitations

Freliminary results of Georges Bank - Gulf of
Maine ICNAF larval herring cruise, Wlecano,
2-28 Qctober 1972 )

Estimates of fishing mortality and stock size of
herring - Georges Bank

Factors affecting estimates of relative catch-
abilities of fishing units in ICNAF Subarea 5
and Statistical Area 6

Rea.Doc.

Author
D.J. Garrod

J.J. Bunt, L.S5, Parsoms,
J.E. Watson, G.H. Winters

A.T. Pinhomn

A.T. Pinhorn, R. Wells
T.K. Pitt

D.J. Garrod

R.G. Halliday

B.E. Brown, J.A. brennan,
E.G. Heyerdahl, M.D.
Grosslein, R.C. Hennemuth

M.D, Grosslein

D.W.X, Au

D.W.K. Au, T.L. Morris,
J. Dohrmann

J.J. Graham, C.W. Davis,
B.C. Bickford

K.G. Konstantinov
E.D, Anderson
K.A. Smith, H.A. Hutchings

Stefan Grimm

Bohdan Draganik

W.H, Lenarz, B.E., Brown
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73/23 2956
73/24 2957
73/25 2958
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Title

Preliminary results of ICNAF larval herring
eruilse, Antom Dohrn, 30 October — 13 November
1972, in Georges Bank — Gulf of Malne areas

Seals tagged in North Atlantic waters, 1967-1972,
by Tnstitute of Marine Research, Directorate of
Fisheries, Bergen, Norway

Envirommental conditlons in the reglon of Georges
Bank, Gulf of Maine, Nantucket Shoal, and the
western part of the Nova Scotia Shelf, 2-28
October 1972

pistribution and abundance of young cod off
Newfoundland in April - July 1972

Growth and total mortality of mackerel from the
New England area

Growth and total mortality of argentine in the
Northwest Atlantic

On argentine stock locality in the Northwest
Atlantic (ICNAF Div, &4V, 4W and 4X)

Soviet investigations on capelin in the Grand
Newfoundland Bank area in 1972

An approximate estimate of the abundance indices
for red hake of Age-group I in view of speci-
fying the total abundance indices and possibility
of forecasting the stock size two vears ahead

On modern tendencies in the dynamics of red hake
(Urophyeis chuse Walbaum) population in the
Northwest Atlantic

Blologlcal characteristics of southwest
Newfoundland herring, 1965-1971

Document withdrawn
Document withdrawn

Feeding patterns of yellowtall flounder of two
New England stocks

Observations on capelin (Mallotus villosus) in
Newfoundland waters

Food and feeding of the American plaice {Hippo-
glossoides platessoides F.) on 5t. Plerre Bank
(ICNAF Subdiv. 3Ps) and on Cape Breton Shelf
(ICNAF Subdiv. 4¥n)

Winter distribution of cod (Gadus morhua L.) off

the southwest coast of Newfoundland (ICNAF Div. 4R)

in relation to water temperature

Observations on the French cod fishery in the Gulf

of St. Lawrence (ICNAF Div. 4R) during the winter
of 1973

Some blological data on the herring (Clupea

harengus harengus L.} in the Gulf of St, Lawrence,

southwestern Newfoundland and Banquereau in 1972

Author
D. Schnack, G. Joakimsson,

E. Kretzler

Ellen Sophie Thobro

A. Furtak

A.Yu. Bulatova

V.1. Isakov

L.J. Shevchuk

L.I, Shevchuk

5.M. Kovalyov, B.D. Kudrin
V.A. Rikhter

V.A. Rikhter

L..5. Parsoms, V.M, Hodder
V.N. Efanov,

vV.I.

Vinogradov

0. Dragesund, T. Monstad
J.P. Minet
J.P. Minet, J.C. Poulard
J.F. Minet

Ph, Décamps, D. Briand
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Title

Mean length and mean weight for age-groups 3 to
10+ of Greenland cod living in Div. 1A to 1D and
Div. 1E to 1F

Maturity, feeding, length/age composition of white
hake, Urophyeis tenmuis (Mitch,), in Subarea 3 in
1969, 1971 and 1972

The trawling survey of groundfish in the
Newfoundland area

Distribution of beaked redfish (Sebastes mentella
Travin) by depths in areas off the Great Newfound-
land Bank and South Labrador

Water circulation in the ICNAF Area in 1971-1972

Water temperature in Labrador and Newfoundland
areas at the end of 1971 and 1972

Salinity of the waters in the Labrador and
Newfoundland areas in 1971-1972

Distribution and relative abundance of Atlantic
salmon at West Greenland and Labrador Sea
during August - October 1972

Catches of apecles other than salmon taken by
drift nets at West Greenland during 1972

Canadian participation in the International Salmon
Tagging Experiment at West Greenland

Estimste of immediate tagging mortality of adult
Atlantic salmon

Breeding and development of witch flounder
(GClyptocephalus eynoglossus L.) in the Worth-
west Atlantic Ocean

Temperatures and salinities in the eastern
Newfoundland area

Studies on the food of herring (Clupea harengua)
in ICNAF Divisions 3P, 4R, 4T and 4V

Anelysis of aalmon blood samples taken off West
Greenland, 1970-1972

Hydrographic conditiona off West Creenland during
1972

Age analyses and catch of harp seals in North-
west Greenlapd, 1953-1972

Report on the salmon tagging cruise to West
Greenland by FRS Seotia, 1 August — 13
September 1972

Progress report on the analysis of age, length
and welght data collected during the International
Salmon Tagging Experiment, 1972

Res.Doc.
Author
Armo Meyer

V.N. Petrov

V.A. Chekhova
T.L. Nikolskaya
B.P. Kudlo

V.V. Burmakin
B.P. Kudlo

W.H. Lear
W.H. Lear
W.H. Lear, R.H, Payne
W.H, Lear, R.H. Payne

S.A. Evseenko,
M.M. Wevinsky

W. Templeman
G. Paulmier, Ph, DEcamps

A.R. Child

F. Hermann, W. Lenz,
R.W. Blacker
F.0. Kapel

W.R. Munro

W.R. Munro
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ICES/ICNAF Salmom
Doc. 73/8)

73/62
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ICES/ICNAF Salmon
Doc. 73/9)

73/64 (also
ICES/ICNAF Salmon
Doc. 73/1)
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Doc. 73/4)
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ICES/ICNAF Salmom
Doc. 73/7)
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ICES/ICNAF Salmon
Doc. 73/20)

73/70

73/71
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73/73

73/74

Serial No.

3002
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3012

3013

3014
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3016

3019
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3024
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3026
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Title

Distribution and migratioms of salmom in the
Northwest Atlantic

Preliminary report on local recaptures from the
Tnternaticnal Salmon Tagging Experiment at Weat
Greenland, 1972

Length composition in samples of commercial
gsalmon catches taken by observers during the
International Salmon Tagging Experiment at West
Greenland, 1972

Evaluation of research survey indices of abun-
dance for cod stocks in ICNAF Subareas 2 and 3,
with Appendiz

A critical assessment of the value of Anisakia
sp. (Nematoda) as a biologlcal tag in Atlantic
salmon

Stock agsessment of common American equid in
ICNAF Subarea 5 and Statistical Ares 6

Morphology and morphometric variations of larvsl
Antsakia sp. (Nematoda) from Atlantic salmom
(Salmo salar) and Atlantic herring (Clupea
harengue)

Recent changes in stock compoeition of Atlamtic
aalmon {(Salmo aalar) in the Miramichi River, New
Brunswick

Review of Atlantic salmon stocks in major New
Brunswick rivers in 1972

Size and age compositiom of the 1968, 1969 and
1970 commercial salmon landings in New Brunswick,
Canada

Preliminary observatioms on the influence of smolt
gize on tag return rate and age at first maturity
of Atlantic salmon (Saimo salar)

Analysis of the southerm Culf of St. Lawrence
herring stock and implications concerning itse
future management

The Danish salmon fishery at West Greenland in
1972

Aspects of the blology of Atlantic mackerel in
ICNAF Subarea &

Sexual maturity end sex ratloe of the ommastrephid
squid, Illex illecebrosus (LeSueur), at Newfound-
land (Subarea 3)

Length-weight relatiomship of the ommastrephid
squid, Iller illecebrosus {LeSueur)

Nominal catch of equid in Canadian Atlantic
water (Subareas 2-4), 1920 to 1968

The stock and recruitment relationship in Arcto-
Norweglan cod

Author

A.W, May
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1. Tkeda, F. Nagasaki,
H. Imanaga

J.u.C. Pippy, L.S. Parsons
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Title

Limited recovery of depleted Northwest Miramichi
salmon follows ban on commercial fishery

Genetic polymorphism in Northweet Miramichi
salmon, in relation to season of river ascent and
age at maturation and its implications for manage—
ment of the stocks

Faroese salmon contribution

The Continuous Planktonm Recorder Survey: plank-
ton in the ICNAF Area, 1961 to 1971, with special
reference to 1971

Distribution and bialogical characteristicas of the
ommastrephid squid, IZlex Zllecebrosus (LeSueur)
on the Grand Bank, St. Pierre Bank and Nova Scotia
Shelf (Subareas 3 and 4) as determined by otter
trawl surveys, 1970 to 1972

Trends in the witch fishery in Subarea 3

Morphometric variation inm Atlantic herring from
Newfoundland and adjacent waters

Long~distance migration of an Atlantic mackerel,
Soeomber seombrug, tagged in Newfoundland waters

On the hydrography of the southern Laurentian
Channel (ICNAF Div. 3P, 4V)

A preliminary report om the German young herring
sutvey carried out by R/V Walther Herwig in ICNAF
Subarea 5 and Statistical Area 6 in February -
March 1973, with Adenda 1 and 2

The Greenland fishery for Atlentic salmon and
Canadian catches

French salmon tagging contribution, R/V Cryoca,
20 August - 29 September 1972 (translated)

Catch per unit effort relationship in Grand Bank
American plaice (ICNAF Div. 3L and 3N)

An evaluation of the status of ICNAF Divisiong
3P, 30 and 3IN redfish

Estimation of numbers caught at each age for
stocke of cod, American plaice and yellowtail
under quota regulation in 1973

Some biological characteristics of capelin,
Malotus villosus, in the Newfoundland area, with
Addendum

S8ize limits for herring: a comparison of the
effects of tolerance level criteria

Monthly length/weight relationships for the
herring of the Bay of Fundy (Div. 4X)

Lerval herring distribution in the Bay of Fundy
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A preliminary report on the herring fishery in
ICNAF Divieions &4V and 4W(a)

The Canadian fisheries exploiting the south-
western Nova Scotla (Div. &4X-4W) herring stock

A study of the spawning and early life history
of herring (Clupea harengus harengus L.) on
Jeffrey's Ledge in 1972

Preliminary results of investigatioms om dis-
tribution and abundance of herring larvae on
Georges Bank in September — October 1972

A preliminary assessment of the state of mackerel
stock of ICNAF Subarea 5 and Statistical Area 6,
1968-1972

An illustration of the by-catch problem in ICNAF
Subarea 5 and Statistical Area 6

The redfish fishery on the Scotian Shelf

Landings and catch per unit effort of pollock on
the Scotian Shelf

The flatfiah fisheries of the Scotian Shelf

The silver hake fishery on the Scotian Shelf,
with Addenda

Current status of the yellowtail flounder fishery
in ICNAF Subarea 5, with Corrigendum

Virtual population assessment of the cod stock in
ICNAF Division M

Virtual population assessment of cod in ICNAF
Divisions 2GH

Recent information on landings, age-compoaition
and recruitment of Subarea 1 cod, and eastimates
of yield in 1972-75

Mean length of cod age—groups in northern and
gouthern Divisions of Subarea 1 (West Greenland)

Age and growth of redfish (Sebastes marinug L.
and 5. mentella Travin) off southwestern Iceland

A contribution to the discussion of the effects
of error on the action of catch quotas and effert
quotas

A groundfish survey off West Greenland (Divisions
1C~1F), 29 November — 11 December 1972

A new system of fisheries statistics in the Faroe
Islands

ICNAF Convention Area oceancgraphic summary, 1972

Measurement of fishing effort (as discussed by
ICES Gear and Behavious Engineering and Statisties
Working Groups, 5-8 May, 1973, Ijmuiden,
Netherlands)

Author
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Hennemuth

R.G. Halliday

R.G. Halliday
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Title Author
ICRAF Joint Larval Herring Survey in Georges D. Schnack, W.T., Stobo

Bank - Gulf of Maine areas in 1972 -
preliminary summary

A note on the Labrador and Atlantic currents to H.Ww, Rill, P,.G.W. Jones,
the east of Newfoundland Grand Bank J.W. Ramster, A,R. Folkard

Polar ice variation off the Greenland west H.H. Valeur
coast, 1900-1972

Fighing unit measures (revisad report} A.I. Treschev
Notes on the time-space variations in the W.I, Wittman
features and dynamics on the Fast Greenland

pack ice

Sex and age composition and mortality of hooded T. fritsland,
seals at Newfoundland T. Renjaminsen
Sexval maturity and reproductive performance T. @ritsland

of female hooded seals at Newfoundland

Effort and catch statistics for Norwegian sealing T. @ritsland
in the Front Areas, Newfoundland, in 1973

Preliminary report on Canadian research on harp D.E. Sergeant
and hood seals, 1973

Title Author

Proceedings of Special Commission Meeting, FAOQ,
Rome, Italy, 8-26 January 1973

Statue of reporting 1971 statistical and sampling Asst., Exec. Secretary
data by Member Countries

Catch and effort statistics for GDR fisheries in Asst. Exec. Secretary
the ICNAF Area in 1969 and 1970

Report of a Mid-term Meeting of Panel A, Charlotten-
lund, Denmark, 9 November 1972, with Appendix

Report of Special Meeting of Experts on Effort
Limitation, Woods Hole, Mass., 26-30 March 1973

Report of the Fifth Meeting of the Joint ICES/
ICNAF/I0C Coordinating Group for the North Atlantic,
Charlottenlund, 23 September 1972

Report of the ICES/ICNAF Joint Working Party on
North Atlantic Salmen, Copenhagen, 19-23 March 1973

Surmary of information on discards and industrial Asst. Exec, Secretary
fish (ICMAF Statistics Form 4) for the year 1971

Tabulation of 1971 nominal catch statistice by Asst. Exec. Secretary
speciles groups

Sempling Yearbook presentation of data Asst. Exec. Secretary
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Report of the CWP ad hoe Working Group on the
Contents of Regionsl Fisheries Statistical
Bulletins, FAO, Rome, January 1973
Norweglan Research Report, 1972

French Research Report, 1972, with Corrigenda

Canadian Research Report, 1972

United Kingdom Research Report, 1972

Extracts from resolutions pdssed at the 1972 ICES
Meeting relevant to the resesrch and statistical
activities of ICHAF

Nominal catches in the Convention Area (Subareas
1-5) and Stat. Area 6 in 1972 (Revised 7 July
1973)

Catch and effort statistice for Canadian sealing
in the ICNAF Convention Area in 1972

Danish Research Report, 1972

German Research Report, 1972

Extracts from TCES Liaison Committee Report to
NEAFC, 1973

USSR Research Report, 1972

Trende in nominal catches by subarea snd country
for the major fisheries of the Northwest Atlantic,
1952-71

Portuguese Research Report, 1972

Summary of trawl material and mesh size sampling,
1972

USA Research Report, 1972

Polish Research Report, 1972

North~Fast Atlantic Fisheries Commission -
Eleventh Meeting - conclusions and recommend-
ations

Spanish Research Report, 1972

Status of fisheries and research carried out in
Subarea 3 in 1972

Japanese Research Report, 1972

Statua of fisherles and research carried out in
Subarea 2 in 1972

Status of flaherles and resesrch cartied out in
Subarea 1 and off East Greenland in 1972
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E. Stanek

J. Rucabado, E. Lopez-Velga,
M.G. Larraileta

H.A. Cole

Tkuo Tkeda

AM. May

Sv.Aa. Horsted
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Status of fisheries and research carried out in
Subarea 5 and Stat. Area & ip 1972

Status of fisheries and research carried out in
Subarea &4 in 1972

Status of the harp and hood seal fisheries and
research carried cut in 1972

Report of Second Meeting of Experts on Effort
Limitation, Copenhagen, Denmark, 30-31 May,
5 June 1973
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