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PREFACE

Redbook 1976 is issued in one volume and contains the Reports of the Standing
Committee on Research and Statistics (STACRES) from Meetings held at Montreal,
Canada, in September 1975, at FAO, Rome, Italy, in January 1976 and at Montreal,
Canada, in May-June 1976, Also included for the first time are the Reports of
Meetings of Scientific Advisers to Panels 1 to 5 held during the course of the
1976 Annual Meeting, and Meetings of Pamel A (Seals) held in November and December
1975. Meetings of the Assessments and Blological Surveys Subcommittees were held
at Dartmouth, Canada, in April 1976 and the reports of theae meetings are appended
to the STACRES Report of the 1976 Annual Meeting. The Third Meeting of the Environ-
mental Working Group was held at Szczecin, Poland, in late April 1976 and its report
is appended to the Report of the Environmental Subcommittee which met during the
1976 Annual Meeting.

The STACRES Reports in Parts A, B and C of this volume correspond to Proceedings
No. 1 of the Seventh Special Meeting of the Commission held in September 1975, of the
Eighth Special Meeting held In January 1976 and of the 1976 Annual Meeting respective-
ly. Part D contalns the Reports of Meetings of Sclentific Advisers to Panels, the
Inclusion of which was agreed by STACRES at the 1976 Annual Meeting (this volume,
page 64). These reports were pPreviously published as Appendices to the Reports of
Meetings of Panels in the Proceedings of the Commission Meetings. Part E of this
volume contains the agenda for Meetings of STACRES and Scientific Advisers to Panel A
(Seals) held since the 1975 Annual Meeting, a list of STACRES recommendations, lists of
Summary and Research Documents issued in the latter part of 1975 too late for inclu~
sion in Redbook 1975, lists of Summary and Research documents presented to meetings
held in 1976 up to and including the 1976 Annual Meeting, and a list of participants
in sclentific meetings of the Commission held during the year from July 1975 to
June 1976.

13 August 1976 V. M. Hodder
Assistant Executive Secretary
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A. REPORT OF STANDING COMMITTEE ON RESEARCH AND STATISTICS (STACRES)

Seventh Special Commission Meeting - September 1975

Chairman: A. W. May Rapporteurs: B. B. Parrish
V. M., Hodder

Meetings of STACRES and its Assessment Subcommittee were held at Montreal, Canada, during 17-20 Sep-
tember 1975 to consider matters relative to fisheries management that were-deferred from the 1975 Annual
Meeting of the Commission. Representatives attended from Canada, Denmark, France, Federal Republic of
Germany, Japan, Norway, Poland, Portugal, Spain, Union of Soviet Socialist Republics, United Kingdom and
United States of America, and observers were present from Cuba and the International Council for the Ex-
ploration of the Sea (ICES).

The principal tasks at these meetings were to (a) consider the implications of possible alternative
objectives for fisheries management; (b} review the status of certain cod and redfish stocks in Subareas
3 and 4, for which decisions on management in 1976 were deferred from the 1976 Annual Meeting of the
Comnission; {c¢) Treview the estimates of potential yleld of the groundfish resources in Subareas 2 to 4;
and (d) consider further the TAC for 1976 of finfish and squids in Subarea 5 and Statistical Area 6
(this item was added to the STACRES Agenda for discussion on account of its presence on the Commission's
Agenda for the Seventh Speclal Meering). The first item was considered within STACRES and the main points
of the discussion are given in Section 1 below. The remaining items were referred to the Assessments Sub-
committee, whose report {Appendix I} was discussed by STACRES in meetings held on 22 September 1975 and
accepted with the observations given in Section 2 below. The "Remit to STACRES for Seventh Special Com-
mission Meeting, September 1975" is at Appendix TII.

1. Possible Alternative Objectives for Fisheries Management

The primary objective, to which the Commission's management measures have so far been directed, and
the sclentific advice given by STACRES, has been to achleve a fishing mortality rate (F) on the in-
dlvidual rescurces (or group of rescurces) exploited in the Convention Area, corresponding with max-
imizing the long-term catch (termed "maximum sustained catch"! in the text of the ICNAF Conventionm}.
The Commission has pursued this objective by the adoption of regulatory measures controlling the
size (age) at which the fish recruit to the exploited stock (e.g. by mesh regulation) and/or their
subsequent rate of exploltation by the fishery. The sclentific advice related to this objective
has been based on biologlcal data for the individual fish stocks and on assessments of the relation-
ships between catch and fishing mortality (fishing intensity) for them, using appropriate dynamic
models describing their blologlcal production processes. Tmplicit in this advice is that the time-
scale of full response to adjustments in exploitation rate is related to the number of years during
which a year—class of fish contributes to the fishery.

As a consequence of differences in the nature of the dynamic models used for assessment, two measures
of F (Fp,, and Fygy) have been identified as reference points on which to base regulations for
achleving the above management objective., F refers to the fishing mortality rate at which the

average catch per recrult 1s at a maxlimum. %%xis a function of the growth and natural mortality
processes within the fish stock and of the size (age) at which the fish enter the fishery, and it is
therefore independent of changes 1n recruitment. Fygy, on the other hand, refers to the fishing mor-
tality rate at which the average long-term catch from the fish stock as a whole 1s highest and is
therefore a function of the total production processes within the fish stock, including recruitment.
Where the average level of recrultment does not change directly in response te changes 1n stock size,
Fray and Fygy will correspond. 1In the absence of detailed knowledge of the relatiomship between
stock and recrultment for particular stocks exploited in the Convention Area, this correspondence

has been assumed 1n the presentation of previous sclentific advice on management action.

STACRES examined the principal features of the Fp,y reference point and identified the following as
beilng of particular importance with regard to its adequacy as a basis for management actions:

a) The form of the relationship between catch per recruit and fishing mortality (F) differs mark-
edly for the varlous fish stocks according to their growth and natural mortality characteris-
tics. For some stocks, Fpay occurs at a relatively high level of fishing mortality and it may
not be clearly defined. Furthermore, its value for each stock is dependent upon the age and
pattern of recruitment to the fishery. These features are illustrated in Fig. 1, showing the
kinds of relationship between equilibrium yield per recrult and fishing mortality rate for
different specles explolited 1n the ICRAF Area.

1 1t should be noted that the concept of maximum sustained catch (MSY) 1is difficult to define precisely
and, in fact, cannot be estimated with any precision for many reasons. At best, it 1s a reference
point or goal which the Commissiom tries to achieve, providing 1t is consistent with other goals, e.g.
economic or social (see Paragraph 1, Article VIII Revised of ICNAF Convention).
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c)

d)
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Although Fg,. defines the fishing mortality rate at which the greatest catch will be obtained
from each recruit entering the fishery by taking no account of the relationship between the
size of the spawning stock and Tecrultment, it does not necessarily corregspond with that giving
the highest average catch (MSY) for the fish stock as a whole (although, as indicated above, it
does so 1f average recruitment does not change with changes in stock size).

Because Fpay takes no account of the stock and recruitment relationship, management measures
based on this reference point do not guarantee the maintenance of spawning stock at a level
that would ensure the maintenance of an optimum average level of recruitment.

The Fppx level of fishing takes no account of possible economic objectives and factors.
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Fig. 1. Examples of equilibrium catch per recruit relationships: (A) for

specles having different growth and mortality characteristics, and
(B) for a stock indicating the effect of different ages of recruilt-
ment to the fishery, )

The above features indicate that the Fmax reference point has potential limitations which have to be

recognized and evaluated in the provision of scientific advice on management action.

They are ob-

viously greatest with respect to fish stocks for which the relationship between catch per recruit
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and fishing mortality has no clearly defined maximum or, if present, it occurs at a relatively high
value of fishing mortality rate. In these sltuations the setting of TACs for catch quota regulation
at the Fp,, level may lead to severe reduction in the stock size, reduction in the number of age-
groups in the exploilted stock, large short-term changes in cateh (and hence in the magnitude of the
short-term changes which must be made in the TACs), and possible recrultment failures due to the
generation of too low spawning stock sizes.

The principal element of the biological system governing the adequacy of Fpayx 85 a basis for man-
agement action is the recrultment process, both its variability due to environmental factors and
especially the relationship between recruitment levels and spawning stock size. At present, little
is known about the latter relationship, so that the evaluation has usually to be made on a generally
qualitative basis using all available informationm on the size and composition of the stock and the
observed variability in recruitment to it together with its relation to other compoments of the ex—
ploited ecosystem. However, the relationship is taken into account empirically in some assessment
models.

STACRES considered that, in view of the possible large adverse comnsequences of setting the fishing
mortality rate too high in cases where there is doubt about its adequacy, a more restrictive man-
agement system than that based on the Fpax level of fishing mortality rate would be justified. 1In
addition to appropriate measures for controlling the size (age) of recruiltment to the fishery (e.g.
through mesh regulatiom), the management system might comprise either, or a combination, of the
following elements: (1) fixing the fishing mortality rate in the exploited phase at a level some-—
what lower than Fpgx, and (i1} setting a target spawning stock silze.

As pointed out previously (Redbook 1972, Part I, page 41), for fish stocks in which the relationship
between catch per recruit and fishing mortallty is a relatively flat-topped curve, a lower fishing
mortality rate tham Fpax can be set which would result in only a small loss in average catch but
would achieve a substantially higher average stock biomass, preater stock stability due to the pres-
ence of a larger number of age—groups in the exploited phase, higher average catch per unit effort,
and increased economic efficlency.

The general comsequences of adopting such an option (in terms of catch and catch per unit effort)
are illustrated in Fig. 2. The average long-term loss in cateh relative to the catch at Fmax (Fusy)
is plotted against the average long-term increase in catch per unit effort, both in terms of catch
and catch per recrult. The precise form of the relationships (Fig. 2) will, of course, be influ-
enced by many factors. One possible reference for management action is the point on the curves
where the slope is unity (i.e. where the rate of change of loss in catch equals the rate of change
of gain in catch per unit effort). The actual catches and fishing efforts associated with any point
on the curve will be different for different stocks. For example, the catch at Fysy for redfish in
Div. 3P is estimated at about 20,000 tons, but the point where the rate of chenge of loss in catch
and the rate of change of gain im catch per unit effort is equal to unity corresponds to a catch of
about 12,000 tons. As indicated above, the long-term stability of a fish stock may require a larger
stock size (and lower catch) than that corresponding to Fmax (FMsy) to safeguard against recruitment
variations. The implication of this was presented in a study of the cod stock in Subdiv. 4Vn (Jan-
Apr} + Div. 4T (Res. Doc. 75/1%/140), where large increases in catch per unit effort would be
achieved by regulating the fishery at a level below Fpax(FMsy) with only small losses in average
catch.

The Fg 1 level, defined as the level at which the change in yleld per recruit with respect to change
in mortality rate iIs one—tenth of that of the fishery beginning on the virgin stock, has been speci-
fied as another possible reference point below Fpax, since it is close to the eccnomic optimum
(Redbook 1972, Part 1, page 41), but it does mot have the unique merit in necessarily achieving the
desired stability of stock size and recruitment. This level of F has already been used as a bhasis
for advice to the Commission on the TACs for some stocks having relatively high values of Fpax-

The establishment of a minimum spawning stock size constraint, as an element of the management ob-
jective, serves to minimize the risks of stock depletion and recruitment failure and hence should
be, as far as possible, an integral part of the scientific evaluation leading to the advice on
specifilc management measures. At present, however, owing to the lack of knowledge on stock and re-
cruitment relationships, the precise value of the limiting stock size cannot be defined for most
fish stocks and hence it must be gauged from historical data for each stock in question. Results of
a theoretical study presented at this meeting (Res. Doc. 75/1X/134) suggest that, at least for

some stocks, an equilibrium spawning stock biomass comstraint at a biomass level about two-thirds

of that of the virgin stock would provide an adequate biomass buffer for maintaining stock stability
and resilience against depletion im the presence of large fluctuations in recruitment.

The Tisks inherent in a management system based on the exploitation of individual fish stocks at
thelr F.. (FHSY) levels are particularly large in fisheries on multi-species resources, 1n which
the exploitation of each stock separately 1s not possible due to the presence of biological inter-
actions.



- 10 -

In such situations, the objective of fishing each stock at the Fmax level may lead to its depletion
and a possible decrease in the long~term catch of the principal components of the commercial fish-
eries (although the total fish biomass availahle for exploitation may not decrease). The adoption
of management measures, which maintain an adequate spawning biomass of the desired specles, is
particularly important in such cases. The second-tier quota system adepted for Subarea 5, and Stat.
Area 6 was designed to provide such a safeguard.

% LOSS IN CATCH

- CATCH PER. RECRUIT

.
-

% GAIN IN CATCH PER UNIT EFFORT

Fig. 2. Example of relationship between loss in average catch relative to
that at Fyayx and gain in catch per unit effort.

2. Observations on Report of Assessments Subcommittee {(Appendix I)

a) Status of Individual Stocks Deferred from 1975 Annual Meeting

STACRES accepted the conclusions of the Assessments Subcommittee with regard to the six stocks
for which the Commission requested further advice on TACs for 1976. These, as set out in

Table 1,include 1976 catches for various levels of fishing mortality (F), long term changes in
catch and catch rate (stock size) relative to the long-term catch and catch rate for fishing

at Fp.., and the approximate periods of time before the stocks, 1f fished at the specified
levels of F, will essentially reach equilibrium levels associated with those levels of F. How-
ever, STACRES considered that further amplification of the advice, regarding the sequence of
changes to be expected from the initiation of a management policy in 1976 until the equilibrium
condition is reached, would be of interest to the Commission.

All six stocks, listed in Table 1, have had a recent history of exploitation (although to a
varying extent) at levels higher than Fnax. Thus, stock sizes in 1976 are expected to be
lower than equilibrium stock sizes assoclated with Fpax. The long-term changes, indicated in
Table 1, are contingent on F beilng maintained at the 1976 level for the indicated time period.

Fig. 3 illustrates the changes expected in catch and stock size {catch per unit effort) with
time for a management policy of fishing at a constant level of F. If the Commission chooses
to allow fishing at Fpay, both the stock size and the catch would progressively increase with
time to the equlibrium level associated with Fmax (solid lines). If a lower value of F is
chosen (say Fp,1), catch and stock size would again progressively increase with time to the
equilibrium level associated with fishing at ¥Fp,] (dashed lines). 1In the latter case, however,
the stock size would increase more rapidly than 1f fishing at Fpa; and reach an equilibrium at
the higher stock size, and the catch would also increase but to a slightly lower equilibrium
level. The time required, when fishing at Fp,1, for the stock size to reach the equilibrium
level assoclated with Fpuy would be less than 1if fishing had occurred at Fpgy (t) in Fig. 3).
The catch, if fishing at Fp,], would also increase at a faster rate than if fishing at Fpgy,
and the absolute difference between catches at Fp.1 and Fpay would decrease with time. However,
the equilibrium catch when fishing at levels of F below Frnax will always be predicted to be
lower tham catches associated with Fpay. It is important to reiterate that yileld-per—recruit
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calculations of this type are dependent on the
age at entry to the fishery.

STACRES

assumptions of constant recruitment and constant

Tahle 1. Implicatione to long-term catch and catch per unit effort of alternate management
options of fighing at or below Fpax and the 1976 TACe assoclated with each one.
(Average age at first capture and recruitment level of recent yesrs are assumed
in all of the predictions.)
Long—term change (1)
Long-term
Fishing 1976 relative Lo fishing Time  equilibrium
Stock mortality TAC at Fmax acale catch
Specles area {F) (tons) Catch Catch/effort (yeara) (tons)
Cod 3NO 0.25 (Fypgx) 43,000 0 0 = 10 143,000
0.20 35,000 -2 +15 2 10
0.15 27,000 =10 +42 = 10
3Ps 0.30 (Fmax) 48,000 0 0 "6 59,000
0.25 38,000 -2 +10 = 8
0.20 31,000 -B +25 2 8
0.15 24,000 =20 +45 = 8
4VsW 0.35 (Foax) 30,000 0 0 = 10 62,000
0.20 18,000 -8 +50 = 10
4TVn! 0.40 (Fmax) 30,000 0 0 5-10 45,000
0.35 25,000 =10 +50 5-10
Redfish 3P MSY level? 18,000 0 ] = 10 22,000
802 Msy? 15,000 -5 +20 > 20
65% Msy? 12,000 -10 +35 > 20
4VWX 0.15 (Fmax) 20,000 0 0 > 20 32,000

1 4T (Jan-Dec)+4Vn(Jan-Apr).
2 Fighing effort.

Fmax

£Q. STOCK SIZE
(Fp.1}

BQ. STOCK SIZE

S5TOCK
SIZE

1976
STOCK *
SIZE

CATCH
(Fpax} |

caTCH
{Fg.1)

(Fpax)

LEQ. CATCH (Fpax)
EQ. CATCH (Fg 1)

1976 TIME —

Changes in stock size and catch with t
(Solid lines refer to fishing at Fpay

Fig. 3.

ime given a policy of maintaining constant F.
and dashed lines to fishing at Fg_j3.)
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The Overall Level of Fishing in Subareas 2 to 4

At its April 1975 Meeting, the Assessments Subcommittee discussed in some detail the effects

of specific reductions In fishing mortality on the catch and stock size of various groundfish
stocks in Subareas 2, 3 and 4 (Redbook 1975, pages 56-62) in relation to the proposals con-
tained in Comm. Doc. 75/B. At the present meeting, STACRES concurred with the views of the
Assessment Subcommittee that the analyses carried out at the April 1975 Meeting were still per-
tinent and that no further advice could usefully be given at this time. It was noted that the
appropriateness of "days fished" as a basis for effort regulation had been discussed fully at
earlier STACRES meetings, and, although "hours filshed” 1s more closely related to fishing
mortaliry, "daye fished" or 'days on ground" would be more practical for regulatory purposes
(""days fished" 1s more closely related to F than "days on ground").

Further Consideration of Finfish and Squids Within The Second-tier Overall TAC for Subares 5

and Statistical Area 6

In anticipation of the Commission's request for further advice on this matter (since it appears
as an item on the Commission's Agenda for the Seventh Special Meeting), STACRES agreed to in-
clude this item on 1ts Agenda and referred the matter to the Assessments Subcommittee for
discussion. The Subcommittee's report on the subject (Appendix I, Section 3) was accepted by
STACRES with the following observations:

i) STACRES noted that it had not previously recommended specifically that squids be included
in the second-tier TAC but that 1ts calculations of the second—tier TAC had been based on
the inclusion of squids.

11) Specific recommendations with respect to the species which should be included in the
second-tier TAC were not made by STACRES for any other species.

1i11) It is not yet possible to estimate the advantages or disadvantages that would be achieved
by excluding one or another specles from the second—tier TAC.

iv) The squid resources of both specles (Illex and Loligo) have been maintained at a high
level under the Commission's management regime of the past.

v) Discussion of the item (Further consideration of finfish and squid within the second-tier
overall TAC in Subarea 5 and Statistical Area 6) was not as complete as would have been
desirable, since not all member countries were represented by experts in this field (in
jome cases, the discussion of this item had not been anticilpated).

Adjournment

The Chairman expressed his appreciation for the excellent work of the participants during this
Special Meeting of STACRES and its Assessments Subcommittee and adjourned the final session at
2200 hours on 22 September 1975.
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Agsessments

APPENDIX I. REPORT OF ASSESSMENTS SUBCOMMITTEE

A. T. Pinhorn

The Subcommittee met at Montreal, Canada, during 18-20 September 1975 to consider matters referred
to it by STACRES, namely (1) to review the status of certain stocks for which decisions on management
in 1976 were deferred from the 1975 Annual Meeting of the Commission; (2) to consider the estimates of
potential yield of groundfish resources in Subareas 2, 3 and 4; and (3) to consider further the 1976
TAC for finfish and squids in Subarea 5 and Stat. Area 6. Discussions on the first two polnts were based
on the Commission's request for advice as outlined in "Remit to STACRES for Seventh Special Commisslon
Meeting, September 1975" (see Appendix II). Consideration of the third point was requested by STACRES
because the item appears on the Commission's Agenda for the Seventh Special Meeting.

1. Status of Individual Stocks Deferred from 1975 Annual Meeting

a)

b)

Cod in Divisions 3N and 30

Because of a significant difference in age composition of catches between 1973 and 1974 (appar-
ently caused by differences in age-reading techniques among the countries that submitted samples),
a reassessment of this stock was not dome at the April 1975 Meeting of the Subcommittee (Redbook
1975, page 29). Consequently it was recommended that the TAC for 1976 remain at the 1975 level
of 85,000 tons. Since the 1974 fishing effort data were available at the present meeting, it

was possible to estimate the fishing mortality (F) for 1974 from a correlation of earlier F-
values with fishing effort. This resulted imn an F considerably higher than that previously
estimated for 1973 and reduced the influence of the suspected differences in age reading con the
calculation of the TAC for 1976. A reassessment was therefore possible using 1974 age compo-
sitions.

No updating of the previous virtual popularion analysis using 1959-70 data was possible because
of the lack of sampling data for 1971 and 1972. The Subcommittee reviewed the sampling data
from the 1973 and 1974 commercial fisheries and examined the catch and effort data from Canadian,
Spanish and USSR fisheries, together with catch-rate data from Canadian research vessel surveys.
Catches in these divisions declined from a total of 126,000 tons in 1971 to 73,000 tons in 1974.
The catch per unit effort in the Spanish palr trawl fishery showed a substantiel decline during
1968-74. Abundance indices from research vessel surveys declined significantly between 1971 and
1974. On the basis of changes in the fishing effort of Spanish and USSR fisheries from the late
1960's to 1973 and on the basis of the correlation between total fishing effort and fishing mor-
talities in the 1960's, an F of 0.7 was estimated for 1574. If the 1975 catch is assumed to be
about 75,000 tons, the fishing mortality im 1975 is estimated to be 0.6, a level well in excess
of Fpa,. Future ylelds were estimated for a fishing mortality of 0.25 (Fp,,) and also for
values of 0.2 and 0.15 under the assumptions that the 1%75 catch would be about 75,000 tons and
that recruitment would be about the average level observed in the 1960's.

The total blomass {4+ age-groups) at the beginning of 1975 was eatimated to be 234,000 tomns,
about 60% of the average blomass of the 1960's. The Subcommittee concluded that, in order to
safeguard future productivity, it is desirable to restore the total blomass at least to that
earlier level as a first step. This could be achieved by 1977 by fishing at Fpuy, provided that
the past level of average recruitment continues. Fishing at Fpax in 1976 implies a catch of
43,000 tons, which is considerably less than that previously recommended. The implicaticns of
alternative management options for this cod stock are shown in Table 1.

Cod in Subdivision 3Ps

At its April 1975 Meeting, the Subcommittee concluded that fishing at Fp.. (0.3) in 1976 would
yield a catch of about 55,000 tons, but, bearing in mind the desire to maintain TACs that had
already been agreed for 1975 unless the changes were substantial, it recommended a TAC of 60,000
tons for 1976 (Redbook 1975, page 29). Re-examination of the data indicated that the 1974 age
compositions, as previously used, over-estimated the 1974 reported catch. Upon making the
necessary adjustments in the 1974 age composition of the catch and assuming that the 1975 TAC

of 60,000 tons would be takem, the resulting calculation indicated that fishing at Fp., (0.3)
would in fact produce a yleld of only 48,000 tons in 1976.

The Subcommittee reviewed the results of the virtual population analysis, which was updated
using 1974 sampling data and assuming an F of 0.3 in 1974, and examined catch per unit effort
data from the Spanish pair trawl fishery together with data from research vessel surveys.

Catches from this stock declined from a peak level of 76,200 tons in 1970 to 46,000 tons in 1974,
Estimates of fishing mortality during the 1959-73 period indicated that F was higher than 0.3
(Fmax) up to 1971 and at about the Fpa, level since then. The catch per unit effort in the
Spanish pair trawl fishery has declined steadily since 1968, although the results from Camadian
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surveys in the area showed no obvious trend between 1972 and 1974.

The Subcommittee considered the current level of this resource In relatdion to its long-term
potentlal. The biomass (4+ age-groups) in 1975 was estimated to be somewhst less than the
average equilibrium biomass calculated when fishing at Frax» but was, however, slightly higher
than the average blomass in the 1959-73 period. Since the 1975 level of biomass is at the
lower limit of the range of bilomass fluctuations that would have been expected during the 1960's
if fishing had been consistently at Frhax» the Subcommittee concluded that there was little
evidence of severe reduction in this stock below the MSY level at the present time. Also, the
estimate of spawning stock blomass for 1975 is at the upper limit of the range of spawning bio-
mass observed throughout the 1960's and early 1970's but is lower than the estimate of the
average long-term blomass when fishing at Fpax+ The higher bilomass in 1975, compared with ear-
lier years, may have resulted from the presence in the spawning stock of better—than-average
year-classes. These were followed by the generally poorer-than-average year-classes of 1966-69,
and this may, to some degree explain the decline in the catch per unit effort of Spanish pair
trawlers since 1968, as sampling data indicate that in recent years the catchs of Spanish pair
trawlers contalned significant numbers of small cod.

A range of 1976 TACs associated with various levels of fishing mortality at or below Fp,y 1s
given in Table 1, together with the implicstions of reduced TACs to long-term catch per unit
effort and yleld.

Cod in Subdvision 4V¥n (Jan-Apr) and Division 4T (Res. Doc. 7571X/140)

Nominal catches from the Gulf of St. Lawrence migrating cod stock were 48,700 tons in 1974, well
below the TAC of 63,000 tons for that year. The 1975 TAC of 50,000 tons will generate a fish-
ing mortality of 0.6. Cohort analysis and Canadian research vessel surveys 1ndicate that F
ranged between 0.4 and 0.6 during 1971-74 and that the spawvning stock biomass ranged between
70,000 and 90,000 tons in 1973-75.

A system simulation based on the detalled blological structure of the stock was presented (Res.
Doc. 75/IX/140). Two rTeglons of spawning stock biomass promising high production were noted.
Near the 150,000 ton level, the stock was best able to compensate for environmental fluctuation
through the stabllizing density-dependent mechanisms of growth rates, egg production and pre-
dation of adults on juvenile cod. Stable yilelds of 40,000~45,000 tons may be anticipated at
this level of spawning stock biomass. For spavning stock size of 90,000-100,000 tons, these
stabilizing density-dependent factors are substantially weakened, since they have essenrially
reached their limiting values. Thus, an unbroken series of above-average year-classes, as pre-
dicted by the model, would result in slightly higher (about 10%) ylelds from this lower level
of spawning stock size than from a spawning stock blomass of 150,000 tons. It was noted that,
while heavily fished cod stocks have been observed to produce higher—than-average recruitment,
large fluctuations in recrultment usually occurs. At the lower level of biomass, stability of
catches and stock size depends entirely on stable, high levels of recrultment, and the entry

of one or two relatively poor year-classes into the fishery would result in a rapid decline in
spawning stock biomass below 50,000 tons and the need for severe corrective action. Stable
high yields (within 10% of the maximum) would result from the higher bilomasa level of 150,000
tons, and the robustness of the stock to recruitment variations would increase, thus reducing
substantially the need for rapid adjustments of the TAC.

The 1976 TAC of 45,000 tons, recommended at the April 1975 Meeting of the Subcommittee (Redbook
1975, page 34), represents a fishing mortality greater than 0.6, with the result that the current
stock size would only be maintained or it may even decrease. A TAC of 30,000 tons for 1976
represents a level of F = 0.4 (previously estimated to be Fmax)’ and this would allow the spawn-
ing stock to Increase to the goal of 150,000 tons in 5-10 years, provided that recruitment was
favourable during the period (Table 1). A TAC of 25,000 tons, representing an F of 0.35, would
have the effect of reducing the dependence of the stock on favourable recruitment during the
rebullding process. The distribution of mortality between the winter fishery in Subdiv. 4Vn and
the summer fishery in Div. 4T influences the total yield and the spawning atock bilomass, with
both tending to increase as the proportion of the annual fishing mortality in the winter fish-
ery decreases.

Cod in Subdivision 4Vs and Division 4W (Res. Doc. 15/1X/136)

The status of this cod stock has been re-analyzed, taking into account some new information on
the size and age composition of USSR and Spanish catches. Both the catch per unit effort of
Spanish trawlers and cohort analysis indicate that a substantial decline in stock size occurred
between the late 1960's and 1973. The mean age at recruitment to the fishery also declined from
about age 4 in 1%69-71 to age 3.5 in 1972-73.

Recent selection patterns (since 1969) indicate that Fy,x is in the range of 0.32-0.38, but the
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fishing mortality has been above this level since at least 1969, the 1972-73 average being F =
0.80. Yield-per-recruit calculations indicate that a reduction in F (about 60%) to the Fg,.
level would increase yileld-per-recruit by about 10%. Substantial increases in yield-per-recruit
are also predicted for increases in the mean selection age.

The 1975 TAC of 60,000 tons will generate fishing mortality in the range of 0.75-0.80. A re-
duction in F in 1976 to the Fy, level of 0.35 (average value of recent selection patterns)
implies a TAC of 30,000 tons. Maintemance of F ., and the present age—at-recruitment im the
fishery would, in approximately 10 years, allow a predicted average catch of about 60,000 tons
(Table 1). The present fishable stock size is approximately 50% of the average stock size
corresponding to Fp,.. Lower values of F in 1976 cobviously 1lmply lower catches in 1976, but
such a lower value, if maintained for up to 10 years, would result in the stock size rapidly
approaching and even exceeding the average level of stock size corresponding to F, .. For ex-
ample, fishing at Fp 1 = 0.20 in 1976 implies a 1976 catch of 18,000 tons, but, if this level of
F were maintained for several years, the result would be a sustaimable catch of 55,000 tons and

a stock size 50% larger than that corresponding to F . by about the mid-1980's.

Redfish in Division 3P {(Res. Doc. 75/IX/137)

Nominal catches from this stock have been at a relatively high level in recent years, averaging
about 31,000 tons during 1969-72. The catch declined from 27,500 tons im 1971 to 26,000 tons

in 1972 and to 18,000 tons in 1973, but increased slightly to 22,000 tons in 1974, the year when
quota regulation was first applied to this stock. The catch per unit effort of Canadian trawlers
(151-500 GRT) has exhibited a steady decline from more than 0.9 tons per hour in 1965 to less
than 0,5 tons per hour in 1974 and alsc in 1975, as indicated by preliminary data. The slight
increase in catch from 1973 to 1974 was apparently attained by an increase in fishing effort
from about 30,000 to 40,000 hours, the latter value being about the level of fishing effort in
1969 and 1971 when catches were considerably higher. This 50% increase in effort between 1973
and 1974 yielded only a 20% increase in catch. At the level of catch per unit effort experienced
in 1974 and 1975 (0.5 tons per hour}, the 1974 and 1975 TACs of 25,000 tons could only be
attained with fishing effort about 30% in excess of that required to attain the MSY under equi-
librium conditilons.

Commercial catch per unit effort data indicate a high level of redfish abundance in this area
during the second half of the 1960's with above-average recrultment to the fishery. Only about
one-half as many redfish older than age 6 were caught in research surveys of the area in 1973,
1974 and 1975 as in a comparable survey in 1965 at the omset of the recent period of increased
exploitation. The 1964-66 and adjacent year-classes, which have begun to enter the fishery in
1975 and upon which the fishery will become more dependent during 1976 and 1977, appear to be
only one-half as abundant as those of the second half of the 1950's, which supported the fishery
during 1965-74. The yield from these year-classes of the mid-1960's would therefore be exmpected
to be substantially less than (perhaps only one-half) that supported by the earlier level of
recruitment. It is possible that these year-classes may already have been exploited at an
earlier age than is apparent from the limited sampling data available, if the observations on the
sizes of redfish caupght in other ICNAF divisions are indicative of the general trend toward the
occurrence of relatively more small fish in the catches.

A furcher general production analysis of this stock, incorporating 1972-74 catch and effort data
and using a range of moving averages (6, 8 and 10 years), as previously utllized teo establish a
range of MSY estimates for other redfish stocks, indicates that the MSY is in the range of about
20,000-23,000 tons as compared with an earlier estimate of 23,000 tons. On the basis of the
revised MSY estimate and preliminary indications that the catch per unit effort in 1975 will be
at about the same level as im 1974, it would appear that a TAC of 18,000 tons, instead of 20,000
tons as indicated by an earlier analysis, would maintain fishing effort at the MSY level in 1976.
Fishing at a level less than that corresponding to the MSY level of fishing effort would result
in some lmmediate loss in yield but would lead to long-term improvement in the catch per unit
effort (Table 1). Because of the late age at maturity and the slow growth rate of redfish,
benefits from improved catch per unit effort would only be realized in the long-tern.

Redfish in Divisions 4V, 4W and 4X (Res. Doc. 75/IX/135)

The Scotian Shelf stock of redfish has been exploited since the mid-1930's, with catches during
the initial period of exploitation reaching a high of 77,000 tons in 1949. A second substantial
peak occurred in 1971 with a catch of 62,000 tons. Subsequently, catches have declined by about
10,000 tons per year to a level of 33,000 tons by 1974,

Commercial catch rates and length frequency data indicate that stock abundance increased in the
early 1970's, thus attracting increased fishing effort. A productlon model using US catch and
effort data suggests that both effort and yield declined from 1971 to the level corresponding
approximately to the predicted long-term maximum yleld by 1974.
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At the present age of recruitment to the fishery (age 6}, the maximum yield-per-recruit is
attained at F of about 0.11-0.16. Mortality estimates for the fishery in 1971-74 are F = 0.30,
approximately twice that which maximized vield-per-recruit. Substantial increases in yield-
per-recruit are predicted for increases in age at recruitment to the fishery. Yield-per-recruit
calculations imply that a 1976 TAC of 20,000 tons would reduce exploitation to a level which
approximately maximizes the long-term yield (Table 1), Available information is toc incomplete
to support analyses demonstrating the implications of alternative management options.

Table 1. Implications to long-term catch and catch per unit effort of alternate management
options of fishing at or bhelow Fnax and the 1976 TACs associated with each one.
(Average age at firet capture and recrultment level of recent years are assumed
in all of the predictions.)

Long-term change (1)

: Long—term
Fishing 1976 relative fo fishing Time  equilibrium
Stock mortality TAC at Fmax acale catch
Species area (P (tons) Catch  Catch/effort (years) (tons)
Cod 3N0 0.25 (Fpay) 43,000 0 0 = 10 143,000
0.20 35,000 -2 +15 = 10
0.15 27,000 -10 +2 =10
IPs 0.30 (Fmax) 48,000 0 0 =6 59,000
0.25 38,000 -2 +10 =8
0.20 31,000 -8 +25 = 8
0.15 24,000 -20 +45 =8
4VeW 0.35 (Ppax) 30,000 0 0 = 10 62,000
0.20 18,000 -8 +50 = 10
4TVYnl 0.40 (Fuax) 30,000 0 0 5-10 45,000
0.35 25,000 -10 +50 5-10
Redfish 3P MSY level? 18,000 0 0 = 10 22,000
B0% MSY2 15,000 -5 +20 > 20
651 MsY? 12,000 -10 +35 > 20
VWX 0.15 (Fnax) 20,000 0 0 > 20 32,000

! 4T (Jan-Dec)+4Vn(Jan-Apr).
2 Fiehing effort,

Review of Potential Yield of the Groundfish Resources in Subareas 2 to 4 in Comparison with Estimates

Based on Individual Resources

The Subcommittee noted that a discussion on this matter had taken place at 1its April 1975 Meeting
(Redbook 1975, page 56~62). Further consideration at the present meeting indicated that, in view

of the uncertainties associated with estimating MSY catch and effort from general production models,
particularly Schaefer models {Res. Doc. 75/1X/125, 126, 127), little new evidence could be added to
that given earlier (based on general production models) with regard to the need for the overall
regulation of the groundfish resources 1in Subareas 2 to 4. It was pointed out, however, that the
fishing mortalities for a number of key stocks, for which 1976 TACs are being considered at the
Present meetlng, are higher than had been previously estimated. Also, it was noted that a number of
stocks have shown signs of stress over the past five years (e.g. cod, flatfishes and redfish in
Subareas 2 and 3, and cod, haddock, redfish and flatfishes in Div. 4VWX). The application of the
Schaefer model to cod and redfish separately in Subarea 2 and Div, 3K (Res. Doc. 75/IX/126) indicates
that cod has been fished beyond the MSY level in the 1970's, thus supporting the conclusion from a
Schaefer model analysis of the resource as a whole, since cod represents the major portion of the
groundfish resource in this area. It was noted that, although the regulation of individual resources
has attempted to control the fishing mortality at the Fp,y level since 1973 for those stocks for
which TACs were in effect in 1973, the 1976 TACs, as recommended at the April 1975 Meeting of the
Subcommittee, for those same stocks add up to 1.3 million tons as compared with 2.1 million tons for
1973. Thus, 1f the regulation of these stocks In 1973 had effectively controlled the resource at

the MSY level, some response might have been evident in 1975, but instead a continued decline is
apparent.

If the overall level of exploitation were to have any biological implication, it would be that con—
tinued fishing beyond the MSY level might lead to reduction in future recruitment. Although there
are some stocks for which the current recruitment levels are low (e.g. cod in Div 2J+3KL), clear
trends in recruitment, which could have resulted from heavy exploitation, canmot be clearly demon-
strated generally. The Subcommittee indicated the need for investigation of indices for evaluating
the status of stocks from the viewpoint of production/biomass ratios and blomass/recruit relation-
ships.
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Further Consideration of Finfish and Squids Within the Second-tier Overall TAC for Subarea 5 and
Statistical Area 6

At its Special October 1973 Meeting, the Commission established a TAC regulation for the catch of
finfish (excluding menhaden, billfishes, tunas and large sharks cther than dogfish) and squids in
Subarea 5 and Statistical Area 6, Specified TACs were determined for application in 1974 and 1975,
and the 1976 TAC was to be decided at the 1975 Annual Meeting such that it would ensure the restor-
ation of the stocks to a level which would provide the MSY. At its April 1975 Meeting (Hedbook 1975,
page 54), the Subcommittee reviewed all available data pertaining to the determination of the TAC
for 1976 to achieve this objective and presented the Commission with a range of values, each assoc-
iated with a projected time schedule (years) required for the total biomass of finfish and squids

to rebuild to the long—term MSY level. At its June 1975 Annual Meeting, the Commission agreed to a
second-tier TAC of 650,000 tons for 1976, excluding squids.

The Subcommittee, at the present meeting, reviewed the previous discussions on this subject together
with any available new data. The original advice to the Commission by the Subcommittee included
gquids in the TAC for several reasons. The squids are an integral part of the total community
structure, and the significance of this is further supported by new data om the collective feeding
habits of the finfish and squid community which shows major overlaps in the existing predator-prey
relationships (Res., Doc. 75/IX/130). Furthermore, the second-tler system was intended to include
mixed fisheries implications as well as blological considerations. Observations, made by ICHAF
inspectors under the Commission's Scheme cof Joint Enforcement, have shown that unreported by-catch
in the squid fisheries may be substantial, indicating that significant fisheries interactions also
exist. Consequently, the Subcommittee agreed that there was no reason to revise its original advice
to the Commission.

The Subcommittee then reviewed the table of second-tier TAC options, considered at its April 1975
Meeting (Redbook 1975, page 56), and also an extended table of options which was presented to the
June 1975 Annual Meeting of Scientific Advisers to Pamel 5 for consideration (Res. Doc. 75/117).
This latter table (see below) included estimates of the relative probability that recovery of the
biomass toward the MS5Y level would begin in 1976.

TAC Years to Probability (%) relative
(000 toms) MSY Probability to that at 650,000 tons

800 13 0.59 74

750 11 0.67 84

650 7 0.80 100

550 5 0.90 113

450 4 0.95 119

350 3 0.98 123

These probabilities can be used to express the relative chance for the start of recovery of the
biomass at various TACs. TFor example, given an exact probability at 650,000 tons, the setting of
the TAC at 750,000 tons would reduce the probability to 84% relative to that for 650,000 tons, and
setting the TAC at 550,000 tons would increase the probability to 113%.

At its April 1975 Meeting, the Subcommlttee comsidered 650,000 tons to be a realistic minimum level
for the second-tier TAC in 1976 in order to correct for the by-catch problem. This value was based
on the assumption that the sum of the 1976 TACs for the individual resources in Subarea 5 amd Stat-
istical Area 6 would be about 825,000 tons. Further discussion of individual species TACs based on
new data took place at the June 1975 Meeting of the Subcommittee without any recormended changes.
Taking account of the TACs set by the Commission at its June 1975 Annual Meeting, allowing for one-
third of the 1976 TAC for pollock im Div. 4VWX + Subarea 5 to be taken in Subarea 5 and agsuming
the 1976 herring TACs to be as recommended at its april 1975 Meeting, thus altering the previously
summed TAC total to 816,000 tons, the Subcommittee at the present meeting considered it necessary
to re-evaluate the resulting reduction required from the summed TACs to arrive at the appropriate
second-tier TAC for 1976. The magnitude of the estimated decline im overall blomass in Subarea 5
and Statistical Area 6 was reconfirmed by mew data (Res. Doc. 75/IX/139), and further analysis
(Res. Doc. 75/TX/132) indicates that the expected catch in 1976 would be 574,000 toms, if the area
were fished at MSY effort. The sum of the individual TACs, based on those agreed by the Commission
at its June 1975 Annual Meeting, is 747,000 tons, excluding herring whose TACs for 1976 are to be
decided at a Special Meeting of the Commission in January 1976. Since the revised sum of the TACs
for 1976 is about 9,000 tons less than that assumed at its April 1975 Meeting, the Subcommittee con—
sidered that the second-tier TAC for 1976 should also be less than the previously advised TAC of
650,000 tons in order to achieve the same objective.
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APPENDIX II. REMIT TO STACRES FOR SEVENTH SPECIAL COMMISSION MEETING, SEPTEMBER 1975

The Commission requests further advice on TACs for 1976 for the following stocks for which TACs
were not agreed at the June 1975 Annual Meeting: (1) cod in Div. 3NO; (i1i1) cod In Subdiv 3Ps;
(i11) cod in Subdiv. 4Vn{Jan-Apr} + Div. &4T; (iv) cod in Subdiv. 4Vs + Div. 4W; (v} redfish din
Div. 3P; and (vi) redfish in Div. 4VWX. In particular, STACRES 1s requested to speclfy possible
objectives that might be considered by the Commission, the lomg-term stock sizes and catches assoc-
iated with these objectives, and the TACs required to achieve them over specified periods of time.

In framing its advice, STACRES should

a) review the present size of the named stocks and longer-term potential when exploited at the
level of fishing mortality assoclated with the maximum sustainable yleld per recruit;

b) redefine the influence of variations In recruitment on estimates of maximum sustainable yield
(MSY); and

c) re-examine the potential effects of a range of levels of exploitation lower than that assoc-
iated with the MSY, with a view to promoting greater stability of stock sizes and catches, and
specify (i) thelr implications to stock size, (ii) the time scale of changes they imply,
and ({11) stock constraints that would assist in attaining an appropriate management objec-
tive.

STACRES should also review estimates of the potentisl yleld of the groundfish resources of Subareas
2 to 4 1n comparison with estimates based on individual resources.
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B. REPORT OF STANDING COMMITTEE ON RESEARCH AND STATISTICS (STACRES)

Eighth Special Commission Meeting - January 1976

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

STACRES met at FAO, Rome, Italy, during 12-16 January 1976 to consider the Commission's request for
(a) a review of information concerning implementation of effort reduction in 1976 (Proposal (1) from the
Seventh Special Cormission Meeting, September 1975; Comm. Doc. 76/1/1 and Addenda); (b) a review of con-
servation measures for berring stocks in Subareas 4 and 5 and Statistical Area 6; and (c) a review of
herring and mackerel size 1limits. Further meetings were held on 20 and 23 January 1976 to deal with
"other business" items and to give final approval to its report. Representatives were present from Canada,
Cuba, Denmark, France, Federal Republic of Germany, German Democratic Republic, Japan, Poland, Portugal,
Union of Soviet Socialist Republics, United Kingdom and United States of America, and observers from FAO
and ICSEAF,

Ad hoe Working Groups on Fishing Effort Regulation (convened by Mr. A. T. Pinhorn) and Herring (con~
vened by Dr. V. C. Anthony) were assigned the taske of considering the above-mentioned items (a) and (b)
respectively, and their reports, as approved by STACRES, are at Appendices I and TI. Brief summaries of
these reports, together with other matters considered by STACRES, are given below.

1. Groundfish Effort Regulation, Subareas 2 to 4 (app. I)

The major tasks of the Working Group were (a) to review the base period data and the proposed num-
bers of fishing days for 1976, as submitted by member countries subsequent to the September 1975
Special Commission Meeting (Comm. Doc. 76/I/1 and Addenda); (b) to evaluate the effects of these
revisions on the effort regulation and to determine the reduction in effort expected to be achieved
by the effort regulation in 1976; and (c) to conmstruct a revised table identical in format to the
illustrative table of Proposal (1) from the September 1975 Special Commission Meeting.

The Working Group provided some explanatory notes, additional to those contalned in Comm. Doc. 76/1/1
and Addenda, for those countries which reported revisions and were represented at sessions of the
Working Group. These notes further clarified the procedures used by the countries in revising the
data, converting effort between tonnage-gear categories and transferring effort between areas.

Comparison of the total number of days fished in comparable units for all country-gear-tonnage cate-
gorles and for all areas combined for 1972 with the proposed total number of fishing days for 1976
indicates that a decrease of about 23% is expected, the change ranging from -8% in Div. 3P to -36%
in Div. 3. For countries other than coastal states, the decrease in total effort for all areas
between 1972 and 1976 is expected to be about 32%, the change ranging from -22% in Div. 4VWX to
about -40% in Div. 3M, Div. 3LNC and Div. 3P. A similar comparison of effort expended in 1973 with
proposed effort for 1976 indicates a decrease of 237 for all countries and areas combined, the change
ranging from +13% in Div, 3M to -36% in Div. 4VWX. For countries other than coastal states, the de-
crease in total effort for all areas between 1973 and 1976 is expected to be about 33%, the change
ranging from +3% in Div. 3M to -50% in Div. 4VWX (see Appendix I, Table 1). While the total amount
of effort was about the same in 1972 and 1973, there was a general sbift in fishing activity from
the northern areas in 1972 to the southern areas 1n 1973. The revisions to 1973 effort data, as
reported by some countries, resulted in an overall B% increase in effort for all areas combined.

A table was constructed, identical in format to the illustrative table in Proposal (1) from the Sep-
tember 1975 Special Meeting, but using the revised base period data and the proposed numbers of fish-
ing days for 1976, as submitted by member countries since the September 1975 Meeting (Comm. Doc. 76/1/
1 and Addenda). All proposed revisions received up to 22 January 1976 have been incorporated into

the table of fishing effort for 1976 (see Appendix I, Table 2}.

Following a discussion of the definition of "days fished", it was concluded that a redefinition of
the effort concept 1s undesirable from a sclentific viewpoint, since it would disrupt the historical
data on fishing effort, have the effect of rejecting an Internationally-used definition, and create
new uncertainties about the relationship of fishing effort to fishing mortality. It was pointed out
that, if the effort concept "days fished" were redefined for regulatory purposes, adjustments would
have to be made both in the base period data and im the proposed fishing effort of each country for
1976.

The present list of species in the effort regulation proposal was considered to be ambiguous with
reference to the definition of "other pelagics" and "sharks". It was concluded that, if the Commis-—
sion wished to clarify this matter, the ICNAF l.ist of Species should be used as the basis for
clarification.
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The question of excluding the fishery for roundnose grenadier from the effort regulation was discussed.
From a biological point of view, with the present state of knowledge of the roundnose grenadier re-
source and its role in the ecosystem and since data for this species were included in the analyses

of fishing effort data and the developement of the data base, the exclusion of roundnose grenadier
could not be recommended at this time. It was polnted out that, if the species were to be excluded
for practical reasons, a smaller reduction in fishing effort would result, unless the total effort,

as presently proposed for 1976, was reduced by the estimated amount of effort applicable to the
roundnose grenadier fishery.

Herring Assessments (App. II)

The status of herring stocks under ICNAF's management regime was evaluated in accordance with the Com-
missicn's request when proposals for regulation in 1976 were deferred from the 1975 Annual Meeting.
Because of new information on the inter-relationship of stocks in Subarea 4 (Res. Doc. 75/38), the
assessment of the Subarea 4 stocks was undertaken for Div. 4V and Div. 4WX as separate management
areas. Earller assessments and previous conservation measures were based on managing the herring
fishery in the northeastern part of Div. 4W together with the fishery in Div. 4V as a stock unit (i.e.
Div. 4VW(a)).

Provisional statistics for 19753 indicate that herring catches in the varlous management areas were

as follows: 3,600 tons in Div, 4V for the first half of the 1975/76 season, 143,400 tons in Div. 4WX,
20,500 tons in Div. 5Y, and 143,300 tons in Div. 5Z and Stat. Area 6. TFurther detalls on catches in
1975 are given in Table 1 of the Report of the ad hoe Working Group on Herring (Appendix II). Imn all
areas under management, the 1970 year-class contlnued, as in 1974, to make up the major proportion of
the catches, and this situatlion 1s not expected to change appreciably in 1976.

Management advice on TACs (total allowable catches) from the various herring stocks in 1976, based
on the meost recent assessments, follows below. A summary of previous and proposed management regimes
for herring in Subareas 4 and 5 and Stat. Area 6 1s given in Table 1,

Table 1. Summary of previous and proposed management regimes for herring
in Subareas 4 and 5 and Stat. Area 6.

Stock Nominal catches (000 tons) TACs (000 tons)
area 1971 1972 1973 1974 1975 1973 1974 1975 19767
Previous

4V {a) 72 32 30 44 12 - 45 302 -
4VW(a) (Beasonal - July to June) - - 453 -
4XW(b) (adults) 70 75 9l 89 90 90 g0 -
Proposed

4V {seasonal - July to June) - - - 11"
4WX (adulks) (calendar year) 143 - - - 1185
5Y (adults) 39 43 16 18 20 25 25 16 46
5Z+6 267 174 202 148 143 150 150 150 606
1 proposed TACs for 1976.

2 TAC pertains to January-June only,

3 TAC pertains to July 1975-June 1976.

: TAC pertains to July 1976-June 1%77.

Includes catch of 10,000 tons already taken in Div. 4W(a) in December 1975.
An appropriate amount has to be deducted to allow for the inshore fishery.
Proposed maximum TACs.

a) Herring in Division 4V

The advice for this stock remains unchanged from that recommended at the 1975 Annual Meeting,
i.e. a TAC of 11,000 tons for the period from 1 July 1976 to 30 June 1977,

b} Herring in Divisions 4W and 4X

In developing advice for the conservation of herring in Div 4WX, it was necessary to allow for
the fact that the present management regime for Div. 4VW(a) involves a TAC for July 1975 to
June 1976 of 45,000 tons, which 1s not partitioned between Div. 4V and Div. 4W(a). The TAC
recommended for Div. 4WX 1s 118,000 tons for 1976. Since a catch of 34,000 tons 1s expected to




c)

d)

e)
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be taken in Div. 4W(a) during January-June 1976!, an amount of 84,000 tons is left to be taken
in Div. 4XW(b) during Jamuary-December 1976 and in Div. 4W(a) during July-December 1976.

The stock size (age 4 and older) in Div. 4WX 1s expected to decline from 472,000 tons at the be-
glnning of 1976 to 273,000 tons at the start of 1977. It was agreed that the stock size should
not be allowed to decline below 250,000 tons. If the 1972 and 1973 year-classes are not sub-
stantially larger than presently estimated, a TAC of about 85,000 tons is lmplied for 1977,

Herring in Division 5Y

At the 1974 Annual Meeting (Proc. No. 20, App. II), the Commission agreed that the adult stock
should be maintained at a minimum of 60,000 tons, and that the 1976 TAC would not be increased
above that for 1975 unless the adult stock size at the end of 1975 had reached a level (110,000
tons) which would provide the MSY (maximum sustainable yield) by the end of 1976. The stock
slze (age 4 and older) 1s now calculated to be 58,000 tons at the beginning of 1976, in contrast
to 64,000 tons estimated at the April 1975 Meeting of the Assessments Subcommittee (Redbook
1975, page 4632, In order to maintain the adult stock size at the minimum level of 60,000 tomns,
a TAC of 4,000 tons or less is recommended for 1976, based on the assumption that the size of
the recruiting 1973 year-class is about the same as the 1971 and 1972 year-classes (il.e. 64
million fish at age 3).

During the course of the Commission Meeting, STACRES was requested to examine the implication
of assuming a higher level for the size of the 1973 year-class, as was done In assessing the
stock in Div. 5Z and Stat. Area 6. This higher level for the 1973 year-class 1s based on the
average of the sizes of the 1968 and 1972 year-classes at age 3 (i.e. 51 million fish). This
procedure, when applied to the Div. 5Y stock, results in an adult stock size of 61,000 tons at
the beginning of 1976 (about 3,000 tons higher than the level estimated by assuming the smaller
size for the 1973 year-class). In order to maintain the adult stock size at the minimum level
of 60,000 tons, a TAC of 7,000 tons could be taken in 1976 with fishing mortality (F = 0.17)
less than one-half of the Fg_7 level. If 7,000 toms are taken in 1976 and if the assumption as
to the lower level of the 1973 year-class is the more correct one, the stock size at the end of
1976 would be reduced to about 56,000 tons.

Herring in Division 5Z and Statistical Area 6

In this area, as in the others, the 1975 fishery was heavily dependent on the 1970 year-class.
The 1971 and 1972 year-classes appear to be no better than the poorest observed in the fishery.
The 1973 year-class also appears to be poor and, for assessment purposes, was taken to be in
the range of 550-620 million fish at age 3.

At its Fourth Speclal Meeting in January 1974 (Proc. Ne. 7, App. II), the Commission agreed
that an adult stock size of at least 225,000 tons be maintained to the beginning of 1977 and
that the TAC could not be increased unless the adult stock slze at the end of 1975 had reached
a level (500,000 tons) which would provide the MSY by the end of 1976. This level of stock
size was not reached, and, in order to maintain the stock size at the minimum level of 225,000
tons, the TAC for 1976 should not exceed 60,000 tons, a value derived from using the higher of
the two levels assumed as to the size of the 1973 year-class, Under these conditions, it is
noted that a TAC lower than 60,000 tons would allow a slight increase in stock size, a first
step in the Commission's goal of rebuilding the stock even at a low recrultment level.

Management Strategy of Stock Rebullding

For the herring stocks in Div. 5Y and Div. 5Z plus Stat. Area 6, the Commission has adopted the
goal of rebuilding stock sizes to levels capable of producing the maximum sustailnable yield
(and thus reducing the likelihood of recruitment fallure). Such rebuilding can only be accom-
plished by harvesting less than the annual Increase due to growth and recruitment. At current
levels of stock size, the annual surplus depends almost entlrely on the size of the recruiting
year-class (age 3), which is composed partly of ifmmature fish and which is presently being har-
vested at an age less than that giving the maximum yield-per-recruit.

1

An estimated amount of 10,000 tons taken in December 1975 was considered to be 1976 catch for purposes
of assessment and projected regulation, and this amount 1s included in the catch estimate of 34,000

tons.
that the TAC 1n Div. 4WX apply for the period 1 November 1975 to 31 October 1976.

Since a similar situation will also pertain late in 1976, the Commission may wish to consider

That assessment assumed that 15,000 tons (TAC of 16,000 tons minus 1,000 tons, representing the allo-
cations for Federal Republic of Germany and German Democratic Republic which these countries agreed not
to take) would be taken 1n 1975, and indicated that a TAC of 9,000 tons would maintain the adult stock
at 60,000 tons at the start of 1977. Since the 1975 catch is now reported to be 20,500 tons, the pro-
jected 1976 catch must therefore be substantially lower than 9,000 tons.
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To assess the long-term consequences of specific management options, several projections were
made, assuming the recent poor levels of recruitment, For Div. 5Y, a TAC of 9,000 tons main-
tained for 1976-82 would result in a continuing decline in stock size., TFor Div. 5Z and Stat.
Area 6, a TAC of 60,000 tons for 1976-82 would allow the stock to rebuild slowly to only 58% of
the desired level of 500,000 tons by 1982. However, if moderate to good recruitment of new year-
classes were to occur, the stocks would increase very quickly; for example, given a TAC of
60,000 tons and recruitment equivalent to that provided by the 1970 year-class, the Georges Bank
stock would Increase to the 500,000-ton level within a single year.

3. Review of Herring and Mackerel Size Limits

a)

b)

Herring

At its January 1972 Special Meeting, the Commission introduced size limit regulations for the
fisheries in Subarea 5 and part of Subarea 4 to the effect that a vessel may not take during a
calendar year herring less than 9 inches (22.7 cm} in total length in an amount exceeding 10% by
weight of all herring caught by the vessel during the year (Comm. Doc. 75/6, page 29). The reg-
ulation was amended at the January 1974 Special Meeting by adding a "25% by count” exemption to
the already existing "10% by weight" exemption. A further amendment to the regulation was made
at the June 1974 Annual Meeting to the effect that the period to which the exemption applied was
reduced from an "annual basis" to a "per trip basis", where a trip was considered for the purpose
of the regulation to be not more than 90 days on the fishing ground as determined from examima-
tion of the logbook. STACRES noted that no new bilological information was available that would
indicate the need for a change in the minimum size limit.

Mackerel

At its April 1975 Meeting, the Assessments Subcommittee strongly recommended the implementation
of a mipnimum size limit regulation of 25 cm total length for mackerel in Subareas 3 to 5 and
Stat. Area 6, and this was endorsed by STACRES at its Junme 1975 Annual Meeting (Redbook 1975,
pages 15 and 52). STACRES once apaln re-emphasizes the need for such a minimum size limit reg-
ulation for the mackerel fishery in the ICNAF Area.

4. Other Business

a)

b)

)

dj

Management of Greenland Fisheries for Cod

At 1ts 1974 Annual Meeting, the Commission requested the Secretariat to point out to NEAFC
(Northeast Atlantic Fisheries Commission) the problems involved in managing the cod fishery at
West Greenland whem the stocks migrate between West and East Greenland. The matter was consid-
ered by ICES at 1ts 1975 Annual Meeting, and a meeting of the ICES Northwesterm Workimg Group
was scheduled for 8-12 March 1976 at Charlottenlund to (1) investigate the inter-relatlomship
between cod at East And West Greenland and adjacent waters, and ({1) report separately on the
state of the stocks of cod and haddock In Icelandic and adjacent waters. ICNAF was invited to
participate in the discussion under item (i) above.

STACRES noted that several scientists from ICNAF member countries would be participating in the
discussions of the Working Group, and nominated Mr. Sv. Aa. Horsted as the ICNAF representative
to report to the Aprll 1976 Meeting of the Assessments Subcommittee on progress and recommenda-
tions from the March 1976 Meeting of the ICES Working Group.

Reporting of Oceanographic Data to MEDS

STACRES took note of recommendations made at its June 1975 Annual Meeting reparding the desip-
nation of a national representative in each country who would be responsible for the submission
of natlonal oceanographic data to MEDS {Canadian Marine Envirommental Data Service)} within six
months of its collection, so that MEDS can produce ammual summaries of environmental conditions
in the ICNAF Area (Raedbook 1975, page 18). STACRES re-emphasized the necessity of having the
names of the desipnated representatives and requested the Secretariat to brimg the matter to the
attention of member countries.

Meeting of Environmental Working Group

STACRES was Informed that the Environmental Working Group (Mr. E. J. Sandeman, Comvener) will
meet at Szczecin, Poland, during the last week of April 1976 to continue discussion of 1its fish-
erles oceanographlc program which was initlated at the 1974 Annual Meeting.

Workshop on Ageing Techniques

Mr. E. C. Lopez—Velpga presented a brief report on the Workshop which was held at Vigo, Spainm, 1in
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October, 1975. The studies on ageing of cod were completed and a report is beilng prepared for
distribution prior to the April 1976 Meeting of the Assessments Subcommittee. However, the
planned investigation of silver hake ageing techniques did not materialize, and it was strongly
emphasized that these studies be carried out aa soon as possible. STACRES accordingly

recommends (1)

i)  that a meeting of silver hake ageing experts from Canada, USSR and USA be held as soon as
posaible, preferably before or during the April 1976 Meeting of the Aasessmente Suboommittee
but no later than May 1976, and

1) that scientiste of the three couniries meet before the end of the present Commission Meeting
to decide on the time and place for the silver hake Workshop, and inform the Secretariat.

Approval of Report and Adjournment

STACRES met on 20 January 1976 to give final approval to its report, which was presented to the Com-—
mission by its Chairman (Dr. A. W, May) on the preceding day. A further brief session was held on

23 January 1976 to conslder the Commission's request for additional information on herring in Div. 5Y.
In adjourning this Special Meeting of STACRES, the Chalrman expressed his apprecilation for the facil-
ities provided by the FAO Fisheries Department and thanked the participants for their cooperation and
excellent work during the meetings of STACRES and its Working Groups.






Chairman:

1.

- 29 - App. I
Effort

APPENDIX I. REPQRT OF AD Hoc WORKING GROUP ON FISHING EFFORT REGULATION
IN SUBAREAS 2 TO 4

A, T. Pinhorn

The ad hoe Working Group on Fishing Effort Regulation in Subareas 2 to 4 met during the week of 12~
15 January 1976 at FAO, Rome, Italy, to evaluate the implications of the revisions to the basic fishing

effort data and the 1976 allocated days fished, which have been reported to the Secretariat (Comm. Doc.

76/1/1 and Addenda) after the Seventh Special Commission Meeting in September 1975.

Terms of Reference

The Working Group was gilven the following terms of reference by STACRES:

a)

b)

c)

To review the submlssions by each country and to comment or provide further explanation of the
revisions to the basic data and to the proposed fishing effort for 1976 where necessary.

To compare for each area the total number of fishing days proposed for 1976 by all countries
combined with the revised 1972 and 1973 data on fishing effort.

To construct a table identical in format to the 1llustrative table at Attachment 2 of Proposal
(1) for International Regulation of Fishing Effort for Groundfish in Subareas 2, 3 and 4 of the
Convention Area, adopted at the September 1975 Special Commission Meeting, but using the revised
base period data and proposed fishing effort data for 1976, as contained in Comm. Doc. 76/I/1 and
Addenda, or as revised at the meeting of the Workimg Group.

Review of Revised Basic Data and Changes in Allocation of Days Fished for 1972

The Working Group reviewed the revised base period deta and the proposed allocation of fishing effort
for 1976, as submitted by member countries after the September 1975 Special Commission Meeting and
summarized in Comm, Doc. 76/1/1 and Addenda. The following explanatory notes are additional to those
contained In the document for those countries that were represented in the Working Group and for
which additional explanation of revised data was necessary.

a)

b)

e)

d)

Bulgaria

The numbers of fisbing days requested for 1976 in Subarea 2 and Div. 3K, in Div. 3LNO, and in
Div. 4VWX (total of 380 days) are mainly additiomal to those allocated to Bulgaria at the Sep-
tember 1975 Special Commission Meeting (total of 21 days).

Japan

The revised numbers of fishing days submitted by Japan are identical to those allocated at the
September 1975 Special Commission Meeting, except for increasing the number from 170 to 179 days
fished for the 2000+ tomnage category im Div. 4VWX and decreasing the number from 18 to 9 days
fished for the 1000-1999 tonnage category also in Div. 4VWX, because of an error found in 1973
statistics as previously reported to ICNAF.

Portugal

The data given for Portugal in Comm. Doc. 76/I/1 provide information on areas and tonnage-gear
categories to which fishing effort had been transferred only and does not provide information on
effort data remaining in other categories to which no effort was transferred or on conversion
factors used for the transfers. Attention was also drawn to the fact that some errors were
found in the Portuguese submission, in that some dory vessel effort remained after transfer and
conversion; these have subsequently been taken into account and the data converted and included
in other gear-tomnage categories. The details of the transfers, the conversion factors used and
the number of fishing days requested for 1976 are fully described in Addenda IT to Comm. Doc.
76/1/1.

Poland

The revised numbers of days fiahed, as reported in Comm. Doc. 76/I/1, contain fishing effort for
both demersal and pelagic species., After discussion, the Working Group concluded that, since the
fishing effort regulation 1s for groundfish, any effort directed at pelagic species should be
excluded, ss was the case for the effort data in the illustrative table of Proposal (1) from the
September 1975 Special Commission Meeting. Consequently, an estimate of the fishing effort di-
rected at pelaglic specles in each area was subtracted from the reported number of days fished.
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The Polish representative also indicated that previous statistics on days fished had been report-
ed according to a definition used nationally, i.e. any days on which less than 8 hours of fish-
ing took place were excluded. The previocusly reported days fished for groundfish were therefore
corrected to comply with the ICNAF definition of days fished, and this resulted in the revised
data on days fished for 1973 shown in Table 2 for Poland. Removal of effort data for pelagic
species resulted in revision of the base data (expressed in days fished according to the ICNAF
definition) as follows:

Tonnage Effort 243K 3LNO M 3P 4VWX
1000-1999 Total effort - - - - 78
Pelagic effort - - - - 38
Groundfish effortc - - - - 40
2000-over Total effort 2422 563 102 18 11
Pelagic effort 53 17 9 1 -
Groundfish effort 2369 546 93 17 11

e) USSR

Historically, the USSR has reported fishing effort by midwater trawls and bottom trawls as otter
trawl effort, with no distinction between gears. The USSR statistical office traditionally
associated bottom fish (groundfish) catches with bottom trawl effort and pelagic fish catches
with midwater trawl effort. This was in error, as some groundfish are caught in midwater trawls
and some pelagic fish ip bottom trawls. Revision of the base period data for Subarea 2 and Div.
3K and for Div. 3LNO, correcting for these errors, results in the values for fishing effort by
gear type shown in Table 2,

£) Usa

Histordcally, the USA hds reported fishing effort on the basils of a national rather than the
ICNAF definition of days fished. As the national definition is essentially the number of hours,
duripg which vessels are engaged in fishing operations, divided by 24, the actual number of cal-
endar days on which fishing tock place is substantially greater than the number of days reported
In the ICNAF statistics. US effort data for 1972 and 1973 have been converted to days fished
according to the ICNAF deflnition, on the basls of re-amalysis of fishing logbook data for these
years to determine the relationship between fishing effort in terms of the US national definitiom
and days fished by the ICNAF definition. The converted numbers of days fished based on the ICNAF
definition are given in Table 2,

2) Other Countries
Since not all countries were represented at the meetings of the Working Group during 12-15 Jan-
uary 1976, further minor revisions to Table 2 are to be expected during the course of the Com—

mission Meeting (see Section 4 below).

Comparison of Proposed Fishing Effort for 1976 with Revised Effort for 1972! and 1973

In order to determine the overall effect of the proposed reduction in fishing effort for groundfish
in Subareas 2, 3 and 4 from the base years of 1972 and 1973 to 1976, the following procedure was used.
The revised fishing effort (days fished) for 1973 and the partially revised data for 1972, as well as
the proposed numbers of days fished for 1976 in each tonnage-gear category for each country, were
converted to standard Spanish 1000-1999 GRT otter trawl days fished for Subarea 2 plus Div. 3K, Div.
3LNO, Div. 3M, and Div. 3P, and to standard Canada (M) 150-499 GRT otter trawl days fished for Div.
4VWX, by using appropriate conversion factors based on relative catch Tates in recent years. These
standardized effort values were then totalled over all tomnage-gear categories for each area. In
combining the total for all areas, the number of fishing days for Div. 4VWX, based on Canada (M) 150-
499 GRT otter trawl standard, was converted to the Spanish 1000-1999 GRT otter trawl standard by using
a conversion factor of 0.38 which is the average of conversion factors for the 1969-73 period. The
results of the comparisons are given in Table 1.

Revisgions to basic statistics for 1973, submitted by member countries after the September 1975 Spec-
ial Commiesion Meeting, resulted in an increase in the total number of days fished by about B% for
all countries and areas combined when compared with the 1973 effort data available at that meeting.
The change ranged from less than +1% in Div. 3P and Div. 4VWX to -17%7 in Div. 3LNO (Table 1).

1

The term "partially revised" is used in referring to 1972 base year data, as the revised numbers of
days fished for some countries were not available and the reported mumbers of days fished were used,
whereas the revised effort data for 1973 were available for almost all countries,



-3 - App. 1
Effort

Relative to the revised effort data for 1973, the number of fishing days proposed for 1976 under the
effort regulation is expected to be 23% less for all countrles and areas combined, the change rang-
ing from +13% in Div, 3M to -36% in Div. 4VWX. When the data for coastal states are excluded from
the analysis, the total fishing effort in 1976 for the remaining countries in all areas combined is
expected to be 33% less than the 1973 level based on revised data, the change ranging from +3% in
Div., 3M to =50% in Div. 4VWX.

Table 1 also indicates that, relative to the partially revised effort data for 1972, the 1976 fishing
effort for all countries and areas combined Is expected to decrease about 23%, the change ranging
from -8% in Div. 3P to -36% in Div. 3M. When the data for coastal states are excluded, the total
fishing effort in 1976 for the remaining countries in all areas combined is expected to be 32% less
than the 1972 level, the change ranging from -22% in Div. 4VWX to =41% in Div. 3LNO and Div. 3P.

The similarity of the overall percentage reductions from the 1972 and the 1973 levels of effort is
because the total effort for both years 1s approximately the same, but in 1973 there was a general
shift of fishing effort from the northern to the southern areas.

The conclusions drawn from Table 1 can only be considered as providing an approximate measure of the
overall effect of the proposed reduction in fishing effort, considering the uncertainties in comparing
different fleets fishing for different species, using overall conversion factors based on groundfish
catch and effort statistics.

Table 1. Percentage change in revised effort (days fished) relative to reported
effort for 1973, and 1in the proposed effort for 1976 relative to. the
revised effort for 1973 and the partially revised effort for 1972.

Percentage change in Percentage change in Percentage change in
revised 1973 effort proposed 1976 effort proposed 1976 effort
relative to reported relative to revised relative to partially
effort for 1973 effort for 1973 revised 1972 effort
Excluding Excluding Excluding
All coastal All coastal All coastal
Area countries statesl countries states! countries states!
243K +10 +11 =15 -18 -20 -23
3M +1 +1 +13 + 3 -36 -40
3LNO +17 +24 -26 -39 =32 -41
3r <1 +1 ~15 -32 -8 -41
4VWX <1 <1 -36 -50 -12 =22
Total + 8 +10 -23 -33 ~23 ~32

1 goastal states are considered to be Canada, France and USA,

Revised Fishing Effort for the Base Period and Nationally Proposed Effort for 1976

Table 2 contains the revised effort data (in days fished) for the base years and the proposed fishing
effort for 1976, based on informatfon contained in Comm. Doc. 76/I/1 and Addenda, Including revisions
made during meetings of the Workimg Group and further revisions reported to the Chalrman of the Work-
ing Group up to 22 January 1976. This table is Intended to replace the illustrative table of Propos-
al (1) for International Regulation of Fishing Effort for Groundfish in Subareas 2, 3 and 4 of the
Convention Area, adopted at the Seventh Special Commission Meeting, Montreal, September 1975.

Definition of Days Fished

The effort concept "days fished", as used by ICNAF and many other international fisheries agenciles,
is defined as "the number of 24-hour periods, reckoned from midnight to midnight, during which any
fishing took place". The Working Group considered it necessary to discuss the matter, as it was
suggested In the submission of revised data by one country that '"days fished" be redefined.

The Working Group concluded that, 1f the intention of the suggestion is that the Commission redefine
the fishing day for the purpose of enforcement of the fishing effort regulation in Subareas 2 to 4
only, the matter could best be discussed in a committee other than STACRES. However, if the sugges-
tion implied that "days fished" be redefined for purposes of reporting effort data to ICNAF for pub-
lication in the Statistical Bulletin, the implications of such a change would have to be considered
more fully by STACRES prior to any change being made. It was pointed out that, 1f "days fished" were
redefined for regulatory purposes, adjustments would have to be made in both the base period data and
the proposed fishing effort in 1976 for each country, in order to maintain comparability between the
two periods, and that it would not be possible for countries to make these adjustments at this meet-—
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Table 2. Fishing effort data for base period and proposed fishing effort for 1%76. (This table is
intended to replace the 1llustrative table of Proposal (1) for International Regulation
of Fishing Effort in Subareas 2, 3 and 4 of the Conventicn Area, adoped at the Seventh
Special Commission Meeting, September 1975.

Base data {days fished) Nationally proposed fishing
for groundfish by area days for 1976 by area!

Base Vessel
Country period tonnage Gear 2+3K 3LNO M 3P AWX 2+3K  3LNO M 3P AVHX

Bulgaria 72-73 2000-over OTB - 19 - - - 80 80 - - 220
2000-over OTM 2 - - - - - - - - -

Canada 72-73 150-499 0TB - 1330 - 1436 5222 - 1600 - 2200 5100
150-499 0TH - - - 47 76 - - - 5 100

15(-499 LL - 140 - 4 176 - 150 - 50 200

500-999 078 63 5380 7 1053 2439 1200 7100 500 1500 2400

500-999 O0TM 11 2 4 103 102 . - - - 160 100

Cuba v 2000-over (TB 250 450 225 - Bl0
Denmark 73 150-499 0TR 18 - - - - - - - -
150-499 LL 150 - 2115 - - 540 - 1500 85 140

5(0-999 0TB n 76 - - 303 306 83 100 75 125

500-999 0TM - - - 7 43 - - - 17 33

France 72-73 150-499 QT8 - 108 - 288 102 - 108 - 288 102
1000-1999 QTB 411 269 105 109 492 411 269 105 109 492

FRG 73 1000-1999 (T8 243 13 6 - - 123 6 3 - -
2000-over OQTB 1090 N 33 - 5 802 44 17 - -

GDR 72 500-999 0TB 1120 65 - 2 199 682 38 - - -
1000-1999 0OTB - - - - - - - - - -

1000-1999 0TM - - - - - - - - - -

2000-over OTB 165 3 - - - 234 30 - - -

2000-over OTM - - - - - - - - - -

Japan 73 1000-1999 Q1B - 1 - 1 18 - 1 - 1 18
2000-over QT8 - 78 - N 179 - 18 - 31 179

Norway 73 150-499 0TB 89 - - - - - - - - -
15D-499 LL 252 33 93 243 112 300 135 288 304 250

500-999 0TB 133 - - - - 130 14 - - -

500-999 LL 99 - - - - - - - - -

1000-1999 0OTB 73 - - - - - - - - -

Poland 73 1000-1999  OTB - - - - 40 - - - - -
2000~over OTB 2369 546 93 17 i} 1535 300 80 - -

Portugal 73 500-999 DV - 200 - 116 7 - - - - -
500-999 GN - 35 - - - - 483 - 8 2

1000-1999 0T8 17786 1942 592 185 217 1496 1362 592 24 35

1000-1999 Dy - 52 - 27 7 - - - - -

100D-1999  GN - hga - 17 2 -~ 522 - 9 5

2000-over OQTB 817 752 266 34 119 589 527 266 5 19

Romania 72-73 2000-over (OTB 175 13 10 2 - 8¢ 8D 25 35 -
Spain 72-73 150-499 PT 47 5240 13 1118 1459 215 2136 40 408 341
500-999 PT 42 1852 8§ 237 1D 183 1818 34 349 288

1000-1999 OQTB 245 386 233 128 257 b8 302 B2 105 116

1000-1999  PT 3 29 - 57 120 22 202 14 43 33

USSR 72-73 150-499 0TB - 1024 23 1902 53 - 563 23 172 53
500-999 0TB 14 94 7 6 108 14 94 7 6 108

1000-1999  OTB - - - - - - - - -
2000-over  OTB 4981 2B63 1304 154 6827 3505 1051 736 154 3425

2000-over OTM 624 1203 - - 343 662 -
UK 72 500-999  0TB 60 43 97 - - - - - - -
1000-1999 OTB 653 504 642 - 85 616 246 370 - -
USA 72-73  150-499  OTB - - - - 1617 - - - - 1883
150-499  OTM - - - - - - - - -8
Others - - - - - D0 100 100 100 100

! Italy requeasted 250 fishing days in Subareas 2, 3 and 4 for 1976.
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ing. Conslidered from a scientific viewpoint, the redefinition of “days fished" is undesirable, dis-
rupting the historical data on fishing effort, rejecting an internationally-used definition, and
creating new uncertainties concerning the relationship of fishing effort to fishing mortality.

The definition of ''days fished" for groundfish for the purpose of regulation Is a matter for STACREM
and/or STACTIC to discuss. It was pointed out that the definition used in comstructing the fishing
effort tabulations for the base perlod is relevant to STACTIC's deliberations, as the use of a dif-
ferent definition will change the effectiveness of the regulation in limiting fishing mortality. 1Imn
constructing the base period tabulations, fishing effort was considered to be the numbers of days
tfished for groundfish if more than 50% of the corresponding catch consisted of groundfish species,
irrespective of the species which may have been sought.

Definition of Species Included in the Regulation

The species listed as exclusions in the effort regulation proposal, approved at the September 1975
Special Commission Meeting, were reviewed. It was concluded that the present list is ambiguous,
particularly in relation to the definition of "other pelagics” and "sharks". It was pointed out
that the fishing effort tabulations for the base years of 1972 and 1973 included all fishing effort
by vessels greater than 150 GRT, except for herring, mackerel, capelin, and small quantities of
effort for such pelagic species as tunas, swordfish, Atlantic saury and large sharks. By Iimplica-
tion, the 1976 effort levels for regulation should apply to all finfish specles other than those
listed above, unless the Commission decides to include or exclude particular speciles, in which case
the ICNAF List of Species (in Statistical Bulletim Vol. 24) could be used to further clarify the
issue. The regulation would then apply to all fishing effort for finfish species listed in the ICNAF
List of Species under the categories Principal Groundfish, Flounders, Other Groundfish and Other
Finfish (with the exception of capelin, porbeagle and other sharks); species listed in the groups
Principal Pelagics and Other Pelagics would be excluded. The number of species excluded under this
definition is larger than the number excluded in compiling the base period tabulatlons of fishing
effort, but the specles invelved do not occur in fishable quantities in Subareas 2 to 4.

The Working Group discussed the implications of excluding the fishery for roundnose grenadier from
the effort regulation. From the biclogical point of view, 1f a specles 1s an integral part of the
groundfish ecosystem, 1t should be included In the overall regulation of the system. It should be
excluded only if it 1s found to belong to a completely separate ecosystem, it does not interact to
any slgnificant degree with the ecosystem being regulated, and it can be fished separately. In the
case of roundnose grenadier, although the fishery is relatively distinct from the fishery for other
species, the by—catch being only 15% in the directed fishery for roundnose grenadier by the German
Democratir Republic and the species occurring at depths greater than for most other specles, very
little is known about the role it plays in the groundfish ecosystem. A 1974 assessment of the state
of the stock in Subarea 2 and Div. 3K based on very limited data indicated that the portion of the
stock being fished at the time was probably fully exploited but not over-exploited (Res. Doc. 74/6),
and ne new information has been presented since that time to indicate otherwise. Also, roundnose
grenadier resources are thought to exist at depths greater than those presently fished, but no infor-
mation was presented to indicate that fishing technology is presently available to exploit these
resources.

The exclusion of fishing effort for round grenadier from the effort regulation will result in a
reduction in fishing effort in Subarea 2 and Div. 3K less than would otherwise be achieved. The re-
duction in total fishing effort in this area is expected to be about 15% in 1976 relative to 1973
{roundnose grenadier included), as indicated in Table 1 above, Previous general production model
studies on cod, which represents the major portion of the groundfigh resource in this area, indicate
that a reduction considerably larger than 15% is necessary to reduce fishing effort on the stock
from the 1972-73 level to the MSY level. Thus, the proposed reduction in fishing effort, even with
roundnose grenadier included, may not be large enough to maximize production of the groundfish re-
source as a whole in this area. The Working Group therefore concluded that, from a biologlcal view-
point, with the present state of knowledge of the grenadier rescurce and its role in the ecosystem,
it could not at this time recommend the exclusion of roundnose grenadier from the groundfish effort
regulation, but that the problem could be further considered when a better understanding of the role
of this species in the ecosystem 1s obtained.

From the practical point of view, the Commission may wish to exclude roundnose grenadier from the
effort regulation for a particular country whose allocated effort is not sufficient for it to take
its catch allocation, but it should at the same time bear in mind the biclogical uncertainties sur-
rounding this species. Alsc, it should be noted that fishing effort for roundnose grenadier was
included in the analysis of fishing effort dats used in the groundfish general production model and
in the development of the data base, both of which were important in deciding rhe necessity and mag-
nitude of the etfort regulation. The exclusion of the fishery for roundnose grenadier from the 1976
regulation at this time would result in a smaller reduction In fishing effort for 1976 relative Lo
the base data, nnless the total amount of effort as presently proposed for 1976 were reduced by the
estimated amount that would be applied to the tishery for roundnose grenadier
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APPENDIX II., REPORT OF 4D HOC WORKING GROUP ON HERRING

Chairman: V., C. Anthony

The ad hoe Working Group on Herring met during 12-15 January 1976 at FAQ, Rome, Italy, to review the
status of the herring stocks in Subareas 4 and 5 and Statistical Area 6 and to recommend TACs for 1976,
in accordance with the request of STACRES.

1. Fishery Trends

Preliminary herring catches by country and stock for 1975 are listed in Table 1. The catch from the
Georges Bank stock in Div. 5Z and Stat. Area 6 was 143,000 tons In 1973, slightly less than the 1974
catch of 150,000 tons, The 1975 catch from the adult herring fishery of Div. 5Y was about 20,000
tons, compared with 18,000 tons in 1974. Catches from the 1974 and 1975 juvenile fisheries were
19,000 and 15,000 tons respectively. Catches from the Nova Scotia stock under management in Div. 4WX
were 139,000 and 143,000 tons in 1974 and 1975 respectively. In addition, the catch of juveniles
from the New Brunswick side of the Bay of Fundy in Div, 4X(b) (Fig. 1) was 33,000 tons In 1975 com-
pared with 29,000 tons in 1974. 1In Div. 4V, the catch for the first half of the 1975/76 fishing
season was 3,600 tons {TAC is based on July-June season). In all areas under quota regulation, the
1970 year-class contlnued, as in 1974, to make up the major proportion of the catches.

Table 1. Preliminary statistics of 1975 herring catches {(metric
tons) used in the January 1976 stock assessments.

Catches by Stock area 1975
Country 4WX 5Y 5Z+6 Total
Bulgaria 1 - 410 411
Canada 120,963 3,431 - 124,394
(33,389)! (33,389)!
(3,079)2 (3,07932
Cuba - - 600 600
France - 90 2,850 2,940
FRG 1,343 - 23,230 24,573
GDR - - 30,800 30,800
Japan - - 1,874 1,874
Poland - 71 38,400 38,471
Romania - - 2,000 2,000
USSR 21,060 38,600 59,660
USA - 16,864 4,492 21,356
(15,1321 (15,131
Totals 143, 367 20,456 143,256 307,079
(33,3890}  (15,132)! (48,521)1
(3,079)2 (3,079)?
Grand Total 179,835 35,588 143,256 358,679

1 gatches in juvenile herring fisheries.
Catches from local stocks.

2. Herring in Division 4V

No new informationm has become available since that presented to the 1975 Annual Meeting. Consequent-
1y, the recommendation for a TAC of 11,000 tons for the period 1 July 1976 to 30 June 1977 remains

unchanged.

3. Herring in Divisions 4W and 4X

The Assessments Subcommittee previcusly recommended that the fisheries in Div. 4W(a) and Div. 4XW(b}
be combined (Redbook 1975, page 39), as a result of new Information based on recent tagging experi-
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Fig. 1. Herring stock structure in Subareas 4 and 5 and Statistical Area 6, {Double lines
indicate stock management areas; solid black areas indicete the general spawning
grounda.)

menta (Res. Doc. 75/38). Reconsideration of the 1976 TAC is therefore restricted to an analytical
assessment of the stock in the two areas combined.

a) Catch Statistlcs and Age Composition

The total catch from the Div. 4WX fisherdies in 1975 was about 179,800 tons, of which 143,400
tons were taken from the Div. 4WX stock, the remaining 36,400 tons having been taken in the
New Brunswick juvenile fishery (Div. 4X(b)) and gillnet catches from local inshore stocks
(Table 1). The 1970 year-class comprised 43% in numbers and 55% in welght of the catch from
the Div. 4WX stock. Tables 2, 3 and 4 give statistics on removals, these belng revisions of
similar tables in Summ. Doc. 75/19 (Report of Herring Working Group, April 1975).

b) Year-class Size and Estimates of Fishing Mortality

The starting values of F used in the cohort analysis were set at 0.7 for the 1965 and earlier
year-classes. Since the total effort in 1975 was only 77% of the 1974 effort level, it seemed
reasonable that F In 1975 on the 1970 year—class would not exceed the level of F in 1974.
Further, the continued dominance of the 1970 year-class in the catches and the assoclated catch
per unit effort data indicated that the 1970 year-class was probably about 2.5 times the size

of the 1966 year-class. Consequently, a starting F of 0.25 was set to obtain this level at age
1. It was assumed that the 1971 year-class did not experience a greater fishing mortality than
the 1970 year-class In 1975, and thus F was set at 0.25. In 1975, the 1970 year-class comprised
86% of the catch of age 5 and older herring, and, although fishing wmortality increases with age,
F should not be substantially higher on earlier year-classes than on the 1970 year-class in
1975; consequentlv, starting F's on the 1966-69 year-classes were set at 0.40. Regressions of
total removals of age 2 fish and catch per unit effort of age 2 fish against calculated year-
class size of 2-year-old fish plus additional juvenile catch data suggested that the sizes of
the 1972 and 1973 year-classes at age 2 were higher than the conventional level of 750 x 106
fish. Starting values of F of 0.27 and 0.23 were set for the 1972 and 1973 year-classes respec-
tively, in order to obtain year-class sizes of 1000 x 10% fish at age 2. The size of the 1974
year-class was set at the conventional level of 750 x 106 fish. The calculated fishing mortal-
ities and year-class sizes at age from cohort analysils are given in Table 5.



-{[uo ,seFijuno) 19yiQ, PU® ,EIOL SN, SePnIoul

= ab
- !
-
w m £90°211 LS LS LSl B2L°E  6LL°G2 S¥E°EE 6EVTLE 895%°8  [9f 8l e - 1LP30L 32015
88 - e mmmmm—mm e m—— e mmm— e i mmmmmmmwmmmm———mmmm e m i ————— e e —emm———
zzet iyl prE*l  B80°Z 2ES‘v  [SL°B  b60°EE EZLGh 680°ZE 626°8 999°L LS v6L GGE°2 (e300 (Q)MXp "ALQ
mm¢“¢N L5 95 556 £95 £9v 6/6°L VOP'EL €809 OWL £3l - - 53L43Un0) A2y3Q
6£L°9LL 182°1 2602  [IS°E  t6L'8  LE92E +rL'Er G89°8L 9¥B'Z 926 89¢ ¥6L 962 Le30L epeur)
089°/8 - L 986 991" * 91£°§Z 696°/E SEO'BL G8F‘z L2 L - - Le30L SN
omm“mh - - L8¢ €61°L 80L°EZ EE6°GE 9SWL'SL 26§ - - - - dutas asdngd SN
582 ¢ - L LS 9/2°L  wa0*L  09L L0108 L2 L - - 38Ul L9 SN
9er*g - - 8¥e £69 ¥8S 9/2°L 8l8'L  EL8'L - - - - ALBM SN
651°62 £82°1 1€0°2  166°2 820°S  SGlE“L SLL'GS 069 19¢ 506 £92 P6L 66€°2 {10l AN
Fm_“o_ GZ8°L S28°L lE€¥‘L  pOE*L - - - - 898 L9e 761 §4£°2 auLas 3IsdNd gN
820°61 - 90Z 095°1 ¥2L't  GLE'L  SLL'S 059 L9E (€ - - - Jd1am aN
Le30] 29(] AON 120 dag By Lne unp Ael Jdy Jdel qa4 uep
*Hi6T “99TIYSTT (Q)MXYy *ATQ UF (SU03 OTIIDPW) EIYIFED mﬁhmn, £TYy3uol g ITQRL
=

*fTuc ,E9TIIUNOD IIY3IQ, PUF , TEIOL SN, SphTIn]

v£5°469 €56  Glz‘2 €24 §20°2 8OL‘P E9L°OL E£LG°CE  S6LL6Y LE0°LZ OLYSLL - (12300 %2035
vES ror*l 885*y  6£2°z 0[2°f £50°¢ 8Sl*v £02°0L BOL‘YE  WLL'02S 6lE€°26 22L°0LL 2SL°SL 30l (Q)MXt "ALd
6S1°5h1 £€9°C  LzPL  £02°S  ELLL ELL'L v8PSE rAVA 29G°€LL 98£°9 € - $3(43UN0j J43Y1H
SLE*BLE"L 556 FAk:] €902 83 §86°2 £2L°9 966°v2  266°9QF YES 98 6LL'0LL 2S1°9L [Rjof epeue)
Glp*249 0¢6 88/ 8202 298 S£6°2  6/9°9 198°c2  €€9°L1€ 2S2fle L9F°SLL - Le3oL SN
Se* Ly 659 19% QAE*L LY £L6°1  9L6°F L9S°02  06G°€PE €9L°LL 162°0G - AULIS IsdNnd SN
626 81 SlE e8¢ 6ES GLE S¥8 8BE" L L0L°2 L6l'2l  L¥2 - - FRULLLY SN
Lri‘es St 6t i8 09 L1 SLE [02°1 9y2°12  8y8‘t  9/1°99 - JL3aM SN
096°99¢ GE e St 43 0§ ¥ GEL 1 616°82 282°G9 2527649 2sLf9l L®30L &N
¥S1°99% - - - - = - - 08t 86°v2 £99°92¢ EEL°EL BuLas asdnd 8N
908° LOE =1 174 13 2t 0s 144 SEL®L 665°82 YOE‘OF 685°82Z 6L0°E AL3M aN
Le3ol LL 01 6 8 L 9 9 ¥ ) 2 L

{sdeak) aby

*pi6T “S9FaeusTI (Q)MXy ‘*AFQ wf dnoxB-a8e £q (;_ 0T ¥ sIsqunu) BIYIIE- Buriasy g °T4EL



c}

- 38 -

Table 4. Calculated herring catches by age-group from Div. 4W(a)
flsheries, 1969-75.

Age 1969 1970 1971 1972 1973 1974 1975
1 - - 1,430 2,607 - 11 -
2 4,629 22,389 149,851 1,653 14,912 2,949 2,056
3 55,175 42,435 150,333 19,714 39,909 19,728 42,302
4 64,423 87,024 68,994 36,932 23,795 130,912 16,323
5 36,343 23,670 52,506 12,516 7,238 19,581  78.604
6 29,988 26,204 34,588 13,936 3,566 5,108 7,799
7 7,452 8,120 44,892  B,948 1,399 3,998 2,369
8 1,760 4,561 25,593 11,585 906 3,483 1,645
9 665 1,776 9,696 4,837 843 3,880 2,079

10 27 290 4,874 5,181 164 3,745 2,030

Total 200,462 216,469 542,757 117,909 92,732 193,395 155,207

Catch Predictions for 1976

In Div. 4WX, the fisheries occur in the early months of the year in Div. 4W(a)} and in summer in
4XW(b). Consequently, the same mean weight—at-age values could not be used in the catch pre-
dictions for the two fisheries. Mean weight data for both areas were re—examined for the period
1969-75, and those used in the predictions are as follows:

Age 2 3 4 5 6 7 8 9 10
Div. 4W(a) 0.036 0.082 0.128 0.173 0.216 0.252 0.277 0.304 0.330
Div. 4XW(b) 0.042 0.113 0.175 0.218 0.259 0.298 0.332 0.364 0.392

The catch and stock size predictions (Table 6) are based on applying a given management strategy
to the stock on an annual basis. Since the catches from Div. 4W(a) and Div. 4XW(b) were in
about the same proportions in 1974 and 1975, the predicted removals at age (in numbers) on an
annual basis were partitioned between the twe fisheries. This was based on the average of the
proportions of each year-class removed by each of the fisheries in 1974 and 1975 (e.g. the
average of the proportion of the 1970 year-class removed In 1974 and 1975) for age 4 and older
herring. The proportion used for removals of age 3 fish in Div. 4W(a) was set at 0.28, slight-
ly less than for 4-year-olds. Since removals of age 2 fish in Div. 4W(a) are usually relatively
low, the proportion was set at 0.2. The proportions used to partition the 1976 predicted catch
betwen Div. 4W(a) and 4XW(b) are as follows:

Age 2 3 4 5 6 7 8 9 10
Div. 4W(a) 0.02 0.28 0.30 0.30 0.22 0.28 0.30 0.55 0.65
Div. 4XW(b) 0.98 0.72 0.70 ©0.70 0.78 0.72 0.70 0.45 0.35

The presemt conservation program involves a TAC of 45,000 tons for the period 1 July 1975 to
30 June 1976 in Div. 4VW(a), but this TAC is not partitioned between Div. 4W(a) and Div. 4V.

It 1s possible that 34,000 tons of the Canadian allocationm in Div. 4VW(a) will be taken in Div.
4W(a) by 30 June 1976, since poor catches were experienced earlier im the 1975/76 season in
Div. 4V. Consequently, in setting the 1976 TAC for Div. 4WK, account must be taken of the
expected catch in Div. 4W(a) during the first half of 1976, It was therefore assumed that
34,000 tons would be taken 1in Div. 4W(a) during January-June 1976 {(about 10,000 tons were
actually taken in December 1975, but, in the absence of information on length and age COmpo 8=
itions, this amount was assumed to be 1976 catch for agsessment purposes}, and the estimated
catch (in numbers) in Div. 4W(2) was adjusted to equal 34,000 tons. The predicted residual
Temovals constitute the Div. 4XW(b) catch, The F-values were then calculated for each age—group
for each area, assuming that M = 0.1 for each area {Table 2).

Yield-per-recruit calculations, using Beverton-Holt equations, indicated that Fpax = 0.7 and
Fg.1 = 0.3 (Fig. 2). It appeared obvious that fishing at Fnax would be extremely imprudent and
that the fishery should be conducted at a level of F closer to Fgp 1+ Consequently, F = 0.35
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Fig. 2. Yield per recruit for herring in Div. 4X.

- was used for age 6 and older fish in 1976. The 1976 F-values used for ages 2 to 10 are based
on partial recrultment factors as follows:

Age 2 3 4 5 6 7 8 9 10
Partial 0.30 0.41 0.76 0.90 1.00 1.00 1.00 1.00 1.00
recruitment
T in 1976

0.165 0.144 0.266 0.315 0.35 0.35 6.35 0.35 0.35

The catch predicticn
AWX stock, Assuming
catch of 84,000 tons
during July-December

calculations indicate that the 1976 TAC should be 118,000 tons for the Div.
that 34,000 tons will be taken in Div. 4W(a) during January-June 1976, a
1s predicted for Div. 4XW(b) for January-December 1976 and for Div. 4W(a)
1976 (Table 6).

Table 6. Herring in Div, 4VWK: catch projection for 1976 and stock size projection {age ? and older)

for 1977 at F = 0.35.
Div. 4WX Div. 4W(a) Div. 4WX Div. 4XW(b) Div, 4WX
Stock size Projected catch Residual stock Projected catech Projected stock
Age Jan 1976 F  in Jan-Jun 1976 in Jyl 1976 F in 1976 in Jan 1977
(10%) (10°) (000 t) (10%) (10%) (000 t) (10®) (000 )
2 750 0.003 2 0.1 677 0,006 .4 0.2 609 25.3
3 651 0.049 29 2.4 562 0,013 7 0.8 502 56.5
4 446 0.092 37 4.7 368 0.152 49 8.7 286 50.1
5 279 0.106 27 4.6 227 0.211 41 9.0 166 36.2
6 1,162 0.083 88 19.1 967 0.291 233 60,3 654 169.3
7 77 0.108 8 1.9 63 0.264 14 4.1 43 12.9
8 17 0.114 2 0.5 13 0,252 3 0.9 9 3.0
9 5 0.240 1 0.3 4 0.128 < 1 0.1 3 1.0
10 5 0.264 1 0.4 4 0.071 <1 0.1 3 1.3
Total 3,392 195 34.0 2,885 352 84.2 2,275 354.6
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It should be noted that the 1970 year-class has supported the fishery since 1972 and is pre-
dicted to constitute 67% of the catch by weight In 1976. Furthermore, the stock size (age 4 and
older) will have declined by 42% from a level of 472,000 tons at the beginning of 1976 to
273,000 tons at the beginning of 1977. Although little is known about stock-recruitment rela-
tionships for herring and the minimum stock size necessary to ensure good recruitment, the
Working Group agreed that, for the time being, the stock size (age 4 and older) should not be
allowed to decline below 250,000 tons, which 1s 63X of the long-term average (1965-76) of
399,000 tons, the lowest stock size during the period being 149,000 tons in 1973 (Table 5). If
the 1972 and 1973 year-~classes are not substantially larger than presently estimated, the TAC
for Div. 4WX would have to be reduced to about 85,000 tons in 1977, in order to maintain a stock
slze of 250,000 tons. Unless cne or more good year—classes enter the fishery, subsequent TACs
would have to be set at a relatively low level.

Herring in Division 5Y

a})

b)

c)

d)

e)

Catch Statistics

The catch from the adult herring fishery in Div. 5Y (Jeffreys Ledge area) increased to 20,500
tons 1in 1975 (Table 1) from 18,000 tons in 1974. The Federal Republic of Germany and German
Democratic Republic did not fish in the area in 1975, and catches by both Canada and Poland were
less than in 1974. The USA catch increased to 16,900 tons from 10,200 tons in 1974. The catch
from the juvenile herring fishery decreased to 15,000 tons in 1975 from 19,100 tons in 1974.

Age 3 and older herring accounted for 33% (4,900 tons) of the 1975 catch from the jJuvenile fish-

ery.

Fishing Mortality and Year-class Size

The fishing mortality on the variocus age-groups in 1975 and year-class abundance were estimated
as follows:

(1) For the 1968 and earlier year-classes {age 7 and oclder), cohort analysis was applied to
the catches using a starting F-value of 1.1 for 1975. This level of F roughly corresponds
to that for the older age-groups in catches since 1970.

{11) For the 1969 year—-class (age 6), an F-value of 0.35 was assumed for 1975. This estimate
1s based on extrapolating a catch curve to 1978 (age 9) and applying starting F-values of
0.6, 1.0 and 1.4 to the projected 1978 catch by cchort analysis, giving estimates of F
for 1975 of 0.31, 0.35 and 0.37. '

(111) The size of the 1970 year-class (age 5) was assumed at age 3 to be twice as large as the
1966 year-class at age 3 (i.e. 533 million fish). Catches of 1B.6, 62.8 and 59.3 million
fish from the 1970 year-class in 1973, 1974 and 1975 respectively (Table 7) produced F-
values of 0.04, 0.18 and 0.26, resulting in an abundance of 182 million fish (44,000 tons)
at the start of 1976,

(1v) The sizes of the 1971 and 1972 year-classes (ages 4 and 3 respectively in 1975) were aasum—
ed to be equal to the size of the 1969 year-class at age 3. The catches from these year-
classes in 1975 did not indicate that a change in this assumption was necessary, and their
abundance at the beginning of 1976 was estimated to be 16 and 36 million fish respectively.

Recruitment Level of 1973 Year-class

New information, avallable since the previous assessment in April 1975, on recrultment of the
1973 year—-class in 1976 includes the results of a juvenlle berring survey in the Gulf of Maine
and catch statistics for the juvenile herring fishery in 1975. Both sets of data support the

conclusion from the previous assessment that the size of thls year—class 18 very small, being

approximately the same as the 1971 and 1972 year-classes at age 3 (i.e. 64 million fish).

Adjustment In Mean Weights

Recent analysis of average welght data for herring in the Div. 5Y fishery for adults indicated
that the mean weight of age 2 fish should be reduced from B7 gm, as used previously, to 60 gm
and that for age 3 fish from 155 to 120 gm. The mean weights used for ages 4 to 11 herring are
180, 220, 240, 275, 300, 320, 340 and 360 gm.

The TAC Level for 1976

The stock size (age 4 and older) at the beginning of 1976 was estimated in the previous assess-—
ment to be about 64,000 tons, under the assumption that the 1975 catch would be 15,000 tons.
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Since 20,500 tons were actually taken in 1975, the atock size at the start of 1976 is now estim-
ated at 58,000 tons, compared with a spawning stock gize of 79,000 tons at the beginning of 1975.
Selection coefficients used in calculating the predicted catchea for 1976 were obtained by aver-
aging F-valuea for the years 1972 and 1973.

The projected stock sizes at the beginning of 1977, in relation to projected catches for a range
of F-values, are given in Table 8 and Fig. 3. At dits 1974 Annual Meeting (Proc. No. 20, App. II,
page 240), the Commission agreed that the TAC for 1976 must be such that the adult stock size
(age 4 and older) be maintaiped at a minimum of 60,000 tons at the start of 1977, and that the
TAC in 1976 would not be increased above that for 1975 unless the adult stock size at the end of
1975 had reached the level (i.e. 110,000 tons) that would provide the maximum sustainable yield
by the end of 1976. The 1975 TAC was set at 25,000 tons at the 1974 Annual Meeting, but it was

Table 8., Herring in Div, 5¥: projected stock size in 1977 as a function of catch for a
range of fishing mortalities In 1976, assuming that the recruiting year-claas
(1973) is equal to 63.5 million fish.

Stock size (age Catch (age 3 Stock size (age Predicted catch Stock size (age
4 and older) at and older) 4 and older) at F in (age 3 and older) 4 and older) at
start of 1975 in 1975 gtart of 1976 1976 in 1976 start of 1977
(10®) (000 t) (000 t) (10°) (000 t) (100%) (000 t) (000 t)
358 79 20.4 248 58 0.00 0.0 63.5
0.08 3.5 60.0
0.10 4.3 59.1
0.20 8.2 55.0
0.30 11.8 51.3
0.40 15.2 47.8
0.50 18.3 44 .8
0.60 21.2 41.7
0.80 26.0 37.0
I I I T T T 1T T T T T T o
0- -~ ————= constraint . S 120
50 |- - = - 100
STOCK SIZE IN 1977
- (Age 4 and older)
5aol 4t 480§
) (22}
© 30+ . L 460
(o =
¢ &
201 - - — 40
CATCH IN 1976
(Age 3 and older)
1wl | STOCK SIZE 20
0 ! 1 | | 1 L TS T S U G N W R N | 0
01 0.2 0.3 0.4 0.5 0.6 68 70 72 74 76
FISHING MORTALITY (F) YEARS

Fig. 3. Berring in Div. 5Y: projected catcb in 1976 and resultant stock size in 1977 over a range of
fishing mortalities, and the trend in stock size for 1967-76.
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ad]usted to 16,000 tons at the November 1974 Special Commission Meeting. The desired adult stock
size of 110,000 tons was not attained at the end of 1975, and, therefore the TAC cannot be in~
creased in 1976. In order to maintain the minimum stock size of 60,000 tons, a catch of 3,500
tons may be taken in 1976 at an F-level of 0,08. A catch of 16,000 tons would require an F of
0.43 and result in a reduction in stock size to 47,000 tons. An F at the Fg,1 level of 0.38
would provide a catch of 14,500 tons, but the stock size at the end of 1976 would be reduced to
48,500 toms.

In view of the present state of the stock, the Working Group recommends that the TAC for 1976 be
set at 4,000 tons or less, depending on the management strategy to rebuild the stock. Only by

accepting such a TAC level can any increase in stock size be anticipated, in accord with the
management objectives of the Commission.

5. Herring in Division 5Z and Statistical Area 6

a)

b)

c)

d)

e)

Catch Statistics

The catch of 143,000 tons in 1975 was slightly below the 150,000 tons reported for 1974. Most
countries fished heaviest in the August-October period when 70% of the catch in welght was taken.
Exceptions to this were the USSR, whose catches were spresd almost equally over the months of
April to November, and the USA which fished mostly in January to March. The 1970 year-class
continued to support the fishery, constituting 77Z of the catch both in numbers and weight.

Indices of Abundance

Abundance indices were avallsble for the commercial fisheries of Federal Republic of Germany and
Poland for 1975. FRG vessels caught an average of 38 tons per day in 1975 compared with 40 tons
per day in 1974. The catch per unit effort of Polish B-18 trawlers was 19 tons per day in Sep-
tember 1975 and 23 toos per day in October {(preliminary data) compared with a value of 31.7 tons
per day in 1974.

The average catch per tow in the USA autumn survey by Albatross IV in 1975 was 0.02 fish per tow,
the lowest value in the 13 years of the survey. The average catch was 4.4 fish per tow for 1963-
69, 0.8 fish per tow for 1970-72, and 0.09 fish per tow in 1973-75.

Eatimation of Fishing Mortality im 1975

The fishing mortality on the various age-groups in 1975 were estimated as follows:

(1) For the 1971 and 1972 year-classes (ages 4 and 3), fishing mortality was estimated by
starting with assumed recruitment of 550 million fish for each, the resulting F-values
being 0.023 for age 3 and 0.23 for age 4. These values seemed to be rather low compared
with those of previous years. However, since the fishery in 1975 was concentrated mainly
on the 1970 year-class with the 1971 and 1972 year—classes accounting for only 13% of the
total catch, these low F-values were considered to be realistic.

(11) For the 1970 year-class (age 5), its size at age 3 was assumed to be equal to twice the
slze of the 1966 year-class (i.e. 3,202 millicn fish). Using this fipgure and the catches
in 1973, 1974 and 1975 from the 1970 year-class, the F-value for age 5 in 1975 was estim—
ated to be 1.03.

(111} For herring older than age 5, fishing mortalities in the preceding years have always been
higher than that for age 5 fish; therefore, F for fish older than 5 was set at 1.10.

The F-values obtained by the above procedures were used to eatimate the size of the stock at the
beginning of 1976 as the starting points for the calculation of the catch in 1976 and the sur-
viving stock for 1977 (Table 9).

‘Recruitment Level of the 1973 Year—class

New information on the size of the recruiting 1973 year-class in 1976 consisted of catch statis-—
tics from the juvenile herring fisheries in Subareas 4 and 5 and the results of the 1975 juvenile
herring survey. These data indicated that the 1973 year-class was similar in size to those of
1971 and 1972.

Adjustment in Mean Weights

Mean weights used in the population prediction models for herring were examined on the basis of
new sampling data. The weights used for ages 4 to 8+ fell within the range of the observed new
data. However, the mean welght used previcusly for age 3 was apprapriate only for the early
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autumn fishery. Examination of monthly catch statistics for 1975 indicated that 52% of the
total catch in Subarea 5 and Stat. Area 6 was taken during the first half of the year. Conse-
quently, the mean weight of age 3 herring was reduced from 155 gm used previously to 140 gm,
which 18 the weightaed mean of the averages from January-June and July-December samples.

The TAC Level for 1976

The assessment of the Georges Bank stock to determine the appropriate TAC for 1976 was made with
the following assumptions:

(1) The size of the 1970 year-class at age 3 18 equal to twice the size of the 1966 year-class
as estimated in a previous aseessment (Redbook 1974, page 44).

(11} The sizes of the 1971 and 1972 year-classes at age 3 are equal to the size of the poorest
year—class observed in the fishery (i.e. 1969 year—class) as indicated in a previous assess-
ment (Redbook 1974, page 44).

(111) The size of the 1973 year-class at age 3 1s equal to the size of the two preceding year—
classes (1i.e. 550 million fish, which was chosen as a conventional level for poor year-
classes). An alternative assessment was carried out, assuming that recruitment of the
1973 year-class at age 3 1s equal to the poorest year—class cbserved in the fishery; this
is approximately the average of the sizes of the 1968 and 1972 year-classes at age 3 (i.e.
620 million fish) and is close to the size of the 1969 year-class at age 3 (Table 9).

Table 9. Herring in Div. 5Z and Stat. Area 6: stock slze, catch and fishing mortality by age-groups, 1%64-76.

Age (years} Age 3 and older Age 4 and older

1 3 1 5 3 7 3 >8 Rumber  Weight Number  Weight
Stock size (millions) (10%) (0G0 t) (10%) {000 t}
1965 2,272 1,517 2,241 2,277 282 101 22 - 6,440 1,219 4,923 1,006
1966 1,517 1,860 1,233 1,803 1,771 207 n 17 6,962 1,388 5,102 1,128
1967 1,756 1,242 1,511 978 1,316 1,197 119 46 6,409 1,357 5,167 1,184
1968 1,878 1,43 1,010 1,182 703 850 637 46 5,863 1,252 4,428 1,051
1969 - 1,53 1,128 762 664 364 304 217 4,975 1,010 3,439 795
1970 860 972 1,216 733 373 292 128 77 3,791 751 2,819 615
1971 764 693 683 588 355 195 155 58 2,727 554 2,034 457
1972 3,966 614 266 310 224 132 66 81 1,693 339 1,079 253
1973 678 3,222 an 118 60 40 17 13 3,91 597 719 146
1974 672 546 1,710 145 39 19 12 3 2,474 435 1,928 359
1975 550° 411 849 57 20 10 7 1,904 362 1,354 285
1976 440 267 C 248 15 5 3 978 204
Catch in numbers {(millions)
1964 16.5 150.8 230.5 128.4 97.5 34.9 .= - 658.6 131.0
1965 0.4 10.3 34.9 103.0 25.5 12.7 9.3 - 200.3 40.6
1966 0.3 12.8 34.6 178.0 280.1 65.1 13.6 2.0 587.1 142.7
1967 1.8 6.9 60.6 108.0 250.7 379.2 49 .4 1.3 877.9 218.6
1968 2.5 52.1 72.0 336.0 233.4 432.9 336.6 28.4 1493.9 373.4
1969 - 45.5% 210.8 277.%  278.1 188.5 190.5 133.3 1323.8 306.0
1970 2.6 125.4 450.5 270.3 122.3 92.9 51.6 47.3 1172.9 247.0
1971 12.9 332.% 275.5 284.6 175.8 103.9 50.4 35.7 1271.3 262.5
1972 28.0 3.0 110.0 214.0 158.0 100.0 45.0 50.0 712.0 174.0
1973 10.0 1026.0¢ 266.0 64.0 33.0 23.0 12.0 8.0 1432.0 199.0
1974 1.9 39.9 608.9 68.6 12.9 6.1 3.5 2.1 743.9 146.2
1975 1.4 11.3 76.8 503.0 4.6 12.5 6.2 4.2 650.0 143.3
Fishing mortality Mean F3
1965 0.001 0.008 0.02 0.05 a.11 0.15 - - 0.034
1966 0.001 0.008 0.03 0.12 0.19 0.43 0.24 - 0.102
1967 0.001 0,006 0.05 0.13 0.24 0.43 0.68 21.10) 0.175
1968 0.002 0.041 (.08 0.38 0.46 0.83 0.88 1.10; 0.372
1969 - 0.033 0.23 0.52 0.62 (.85 1.18 E].]U 0.359
1970 0.016 0.154 0.53 0.52 0.45 0.43 0.59 1.10) 0.407
1971 0.019 0.756 0.59 0.77 0.79 0.89 0.45 ({1.10) 0.698
1972 0.008 0.065 0.61 1.45 1.51 1.82 1.42  (1.10) 0.792
1973 0.016 0.432 0.98 0.9 0.94 1.00 1.43  {1.10) 0.528
1974 0.003 0.084 0.50 .74 0.45 0.42 0.38 iT.]O 0.420
1975 0.023 0.23 1.03 1.10 1.10 1.10 1.10 0.560

! Recruitment at age } assumed as in previous aesassments (Redbook 1974, page 112).
% grock aize calculsfed frem the relatiomebip, Nyyy = Nie~21,
* Maan ¥ (for age 3 and older) weighted over year-classes by stock sire in number,
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The results of the assessments are given in Table 10 and illustrated in Fig. 4A, At its January
1974 Special Meeting (Proc. No. 7, page 93), the Commission agreed that the TAC for 1976 must be
such as to maintain a stock size of at least 225,000 tons at the beginning of 1977, and that the
TAC for 1976 can be increased only if the adult stock size at the end of 1975 had reached the
level (i.e. at least 500,000 tons)} that would provide the maximum sustainable yield by the end
of 1976. This level of stock size was not achleved by the end of 1975 and the TAC (150,000 tons
in 1975) cannot therefore be increased. If the size of the 1973 year-class at age 3 is assumed
to be 550 million fish, a catch of 150,000 tons in 1976 would leave an adult stock size of
120,000 tons at the beginning of 1977, a value much below the minimum level of 225,000 tons. 1In
order to prevent a decline in stock size below this minimum level by the end of 1976, the TAC
for 1976 should not exceed 52,000 tons. Under the aasumption that the size of the recruiting
1973 year-class is 620 million fish, the corresponding TAC would be 61,000 tons.

Table 10. Herring in Div. 5Z and Stat, Area 6: projected stock size in 1977 as a function of
catch for a range of fishing mortalities for 1976, assuming that the recruiting
year-class at age 3 equals 550 million f£ishl,

Stock eize (age Catch (age 3  Stock size (age Predicted catch Stock size (age
4 and older) at and older) 4 and older) at F in (age 3 and clder) 4 and older) at
atart of 1975 in 1975 start of 1976 1976 in 1976 start of 1977
(10%) (000 ¢) (000 t) (10%)y (000 t) (100%) (000 t) (000 t)

1,354 285 143 978 204 0.20 32 245
0.38 57 219
0.60 83 193
0.80 103 172
1.00 117 155
1.50 150 120

1 If recruitment 1s taken to be 620 million fish, the predicted catches remain unchanged and
the stock size values increase by about 10,000 tons.

A B

280k { t 1400
STOCK
SIZES

a0k STOCK SIZE IN 1977 1L 1967 H1200
________ 1966

Minimum stock

; Recruitment = 620 = 108 1968
2004 size constraint i 1985 41000
7 Recruftment = 550 x 106 T
S 160 . 199 {800 =
¢ 2
e (=
(=] ]
o« 120~ 4 E 1970 600 &=
" ¢
1971
8ot 4 F 400
1974

CATCH IN 1976 1975

=~ 1972
1] 1 —200
}
0 i i | | 1 ] 1 1 1 1 { {

6.1 0.2 0.3 0.4 0.5 0,6 0.7 0.8 0.9 1.0 0 0.5 1.0
FISHING MORTALITY (F) F

Fig. 4. Herring In Div. 5Z and Stat. Area 6: projected cateh in 1976 and reseltant stoek
sizes In 1977 over a range of fishing mortalities, assuming twoe levels of recruft-
ment and the stock size levele for the period 1965-76.
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A TAC of 52,000 tons in 1976 implies a fishing mortality of 0.34 on fully recrulted year-classes
in that year, and the corresponding F for a TAC of 61,000 tons is 0.41. Both values are close
to the Fy ; level {Summ. Doc. 75/19, Fig. 6). A TAC between 50,000 and 60,000 tons would only
keep the size of the stock at the low level of about 225,000 tons under the assumed recruitment
levels. A substantial increase in stock size above this level can only occur if the size of the
recruiting 1973 year-class is considerably larger than anticipated.

In view of the present low stock size, the Working Group recomuends that the TAC for 1976 should
not exceed 60,000 tons. A lower level of TAC would allow a slight increase in stock size toward
the Commission's goal of rebuilding the stock even at a low recruitment level, e.g. a TAC of
40,000 tons would result in an increase in spavming atock size to about 240,000 tons (Fig. 44).

A lower level of TAC would also reduce the probability that the size of the 1976 and subsequent
year-classes will be adversely affected by a reduced spawning stock. This aspect is particularly
important, since the 1971 and 1972 year-classes were poor and the recrulting 1973 year-class

also seems to be poor. These year-classes will probably contribute very little to the already
reduced spawning stock (Fig. 4B).

Implications for a Management Strategy of Stock Rebuilding

The Commission has adopted the goal of rebuilding the stocks inm Div. 5Y and in Div. 5Z and Stat. Area
6 to levels capable of producing the maximum sustainable yield (MSY). Maintaining the stock sizes

at MSY levels is considered necessary in order to reduce the likelihood of recruitment failures
which have resulted in collapses in most of the herring fisheries. Rebuilding the stocks can only
be accomplished by harvesting at levels less than the yearly increases due to growth and recruitment.
At present stock sizes the annual surplus depends almost entirely on the size of the recruiting year-
classes, but precise estimates of annual recrultment are not possible at present. It is important

to recognize that recruiting 3-year-old herring are not all mature and that the maximum yield-per-
recruit lies between ages 4 and 5. Thus, estimates of recruitment which prove to be too low do not
result in overall losses in yleld but rather serve to increase the spawning stock size.

In order to examine the long-term consequences of specific management options, several projections
were made, based on assessment data presented to the June 1975 Annual Meeting (Summ. Doc. 75/19).
These projections are shown in Fig. 5 to 7 for Div. 5Y and in Fig. 8 and 9 for Div. 5Z plus Stat.
Area 6.

The Div. 5Y stock was examined by applying over the period 1976-82 a constant TAC of 9,000 tons
(giving a stock size of 60,000 tone in 1977) and constant amnual recruitment of 64 million fish
(about the level of the 1971 to 1973 year-classes at age 3) (Fig. 5). This strategy resulted in
continued decline in stock size with no opportunity for rebuilding toward the desired level of 110,000
tons. Projections were also made, using constant recruitment of 64 million fish as before and three
levels of fishing mortality {Fig. 6). Even at the low F-value of 0.1, the stock size showed a con-
tinuous decline after 1977. Since good year-classes occasionally occur in herring fisherles, a
further simulation was done using a fixed mortality rate of Fg ; = 0.38 with a good year—class being
recruited every fourth year {equal to the 1970 year-class) and low recruitment of 64 million fish
for the other three years (Fig. 7). The result indicated that the catch would nearly stabilize at
about 20,000 tons.

The stock size for Georges Bank was examined by applying for the period 1976-82 a conatant TAC of
60,000 tons (giving a stock size of 225,000 tons in 1977) and constant amnual recruitment of 550
million fish (the low level for recent year-classes) (Fig. B). This strategy resulted in a continu-
ous increase in stock size, but by 1982 the stock size would still be less than the 1975 level and
be only 58% of the desired level of 500,000 tons. In order to provide for a faster rate of recovery,
projections were made using constant annual recruitment, as before, of 550 million fish and a range
of fishing mortalities; the resulting stock size and catch trends are shown in Fig. 9.

Under the strategy of maintaining a constant TAC for the Georges Bank stock, moderate recruitment

of about 1,000 million fish (about one-third the size of the 1970 year-class) would increase the
stock size to 300,000 tons or more in a single year. Good recruitment (equal to the 1970 year-class)
would allow the stock size to reach the desired level of 500,000 tons within a single year. When the
management objective is reached and the resulting recruitment has entered the fishery (time lag of

3 years), a TAC of 120,000 tons, corresponding to fishing at Fg ., would maintain the stock size
provided that annual recrultment is about 1,000 million fish (the average of the levels observed in
the fishery during the past 11 years). If the stock size should exceed 1,000,000 tons, a condition
that existed before 1970, then the TAC ecould be increased to a level greater than 120,000 tons and
gtill allow for the maintenance of the deslred stack level. Any decrease in stock size below the
500,000 tons level would, of course, require an appropriate reduction in the TAC.
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€. REPORT OF STANDING COMMITTEE ON RESEARCH AND STATISTICS (STACRES)

Annual Meeting - May-June 1976

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

Meetings of STACRES and its Subcommittees and Working Groups were held at Montreal, Canada, during
31 May-3 June and on 21 Jume 1976. Representatives were present from all member countries except Iceland,
Italy and Romania, and observers attended from the Food and Agriculture Organization of the United Nations
(FAO), the International Council for the Exploration of the Sea (ICES), and the International Commission
for the Southeast Atlantic Fisheries (ICSEAF).

These meetings were preceded on 31 March-10 April 1976 by meetings of the Assessments and Biological
Surveys Subcommitteee at Dartmouth, Canada, and on 26-30 April 1976 by a meeting of the Environmental
Working Group at Szezecin, Poland. A workshop on the ageing of cod was held at Vigo, Spain, on 20-25
October 1975 (Summ. Doc. 76/VI/13) and discussions on the ageilng of silver hake tock place at a workshop
held at Dartmouth, Canada, during 1-3 April 1976 (Summ. Doc. 76/VI/21). Since the 1975 Annual Meeting,
STACRES also met during the Seventh Special Meeting at Montreal, Canada, in September 1975 (Part A, this
volume) and during the Eighth Special Meeting at FAO, Rome, Italy, in January 1976 (Part B, this volume).

The reports of the various Subcommittees and Working Groups, as adopted by STACRES at this Annual
Meeting, are given in Appendix I (Assessments), Appendix II (Bilological Surveys), Appendix III (Statistics
and Sampling), Appendix IV (Fishing Effort Studles), Appendix V (Environmental), Appendix VI (Herring
Tagging Program), Appendix VII (Mackerel) and Appendix VIII (Steering and Publications). Brief summaries
of these reports, together with other matters considered by STACRES, are given below. The STACRES agenda,
list of recommendations, lists of summary and research documents and lists of meeting participants are
given in Part E of this volume.

I. ASSESSMENTS (APP. I)

1. Fishery Trends

In 1975 the total nominal catch of all specles in the Northwest Atlantic (Subareas 1 to 5 and Statis-
tical Areas 0 and 6) was 3.8 million tons, a decline from 4.0 million tons im 1974 and 4.45 million
tons in 1973. Substantial declines occurred in the fisheries for cod in Subareas 2-4 and for
mackerel and "other pelagics" in the southern part of the ICNAF Area. Substantial increases in catch
were recorded for shrimp in Subarea 1, capelin in Subareas 2 and 3 and "other fish" in Subarea 5.
Considering the catches of all specles by subarea, increases were recorded for Subareas 1 and 2, and
decreases for Subareas 3-5 and Statistical Area 6. Details of nominal catches for 1975 are given in
Summ. Doc., 76/VI/35 (Rev.) and a summary of catches in 1974 and 1975 is presented in Table 1 of the
Report of the Assessments Subcommittee (Appendix I).

2. Stock Assessments

The Assessments Subcoumittee met at ICNAF Headquarters in April 1976 to review the assessments for
all stocks for which TACs (total allowsble catches) are in effect or proposed. Advice was put for-
ward on catch levels for 1977. In the past, such advice has generally taken the form of recommen-
dations for TACs aimed at controlling the fishing mortality at Fy,, or Fygy, In order to maximize
yield per recruit or total yield from the fisherles. Following previous discussion of management
obJectives at the September 1%75 Meeting (Part A, this volume)}, the Subcommittee decided that its
advice on TACs for 1977 should be based on management objectives different from those assoclated
with Fpax or FMgy. Several reasons for managing stocks at a level of fishing mortality less than
that giving Fpax or Fugy were pointed out:

a) Errors assoclated with TACs can be large, and losses from over-exploiting a stock are likely to
be much greater than any losses due to under—expleoitation.

b} Fishing at higher levels of fishing mortality reduces the number of age—groups in the stock
with the result that the fisheries {(and the calculated TACs) are heavily dependent on recrulting
age-groups. This Increases the probablility of error in the TACs.

c) Although it may be too early to fully assess the effects of repulations in recent years based
on Fya,s It 1s evident in many cages that the stocks are continuing to decline.

A single management objective to cover all stocks was not proposed, but 1t was decided that advice
on TACs for 1977 would in general be recommended with the aim of achieving Fy | rather than F ..,
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or to control fishing effort ar a level less than that associated with FMgy- In cases where the
objective 13 to rebuild the spawning biomass, the TAC is not necessarily associated with Fp_j or any
other specific level of fishing mortality.

Advice on TAC levels for 1977 is summarized in the last column of Table 1. As a consequence of csl-
culating TACe associated with levels of fishing less than those giving Fnax or Fygy, and because of
continued stock declines in a number of cases, the recommended TACs for 1977 are generally less than
those recommended for 1976. In several cases where there is concern that the spawning bilomass may
be too low, the recommended TAC is zerc. In these cases, 1f the zero TAC 1s accepted, it is
important that direct surveys to estimate stock abundance be carried out.

The nominal catch figures for 1975 (Table 1) are based on statistics compiled for the 1976 Annual
Meeting (Summ. Doc. 76/VI/35). These figures may differ slightly from those used by the Assessments

Subcommittee, based on advance preliminary statisties complled for the April 1976 Meeting of the
Subcommittee.

Table 1. Nominai catches (1971-75) and TACs (1973-77) by species and stock area, with TACs recommended by the
Assessments Subcommittee at its April 1976 Meeting in parentheses.

Stock Nominal catches (000 tons TACs {000 tons)!
Species area 1 972 1973 7 T473 1974 1975 1976 1977
Cod 1 121 111 63 48 48 - 107.0 60.0  45.1 (0.0)
26H 13 18 o+ 4 7 - 200 20,0 200 (20.0)
23+3KL 432 458 355 373 288  665.5 656.7 554.0  300.0 (160.0)
M 34 58 23 25 22 400  40.0  40.0  (25.0)
N0 126 103 80 73 44  103.5 101.1  87.7  43.0  (30.0)
3ps 64 43 53 47 35 70.5  70.0  62.4  47.5  {32.0)
aVn{Jan-Apr)+4T 57 68 51 49 39 - 63.0 50.0  30.0 (0.0)2!
a4vn{May-Dec) M 9 6 6 4 - 100 10.0  10.0  {(3.5)
Vs S4 62 54 44 32 60.5 60.0 60.0  30.0 (7.0
4X(offshore}? s 7 7 6 7 - - 5.0 4.0  (4.0)
5Y g8 7 6 8 9 0.0  10.0  10.0 8.0  (3.2)
57 28 25 29 271 2 3.0 350  35.0 35.0 (15.0)
i;;J;cE __________ ﬁﬁ _______ 13 5—" 4 2 2 4.0 0.0 0.0 2,04 (0.0)
ax B 13 12 13 18 9.0 0.0 15.0  15.0 (0.0}
5 2 7 6 5 71 6.0 0.0 6.0 6.0 (0.0
Redfish 3k 19 20 39 30 26 - 30,0 20.0 30.0 (30.0)
M 8 4 2 3/ 16 - 40,0 16.0 6.0 ({16.0)
3N 34 29 33 22 18 - 28.0 20.0 20.0 (16.0)
30 20 16 9 13 18 - 160 160 16.0 {16.0
3p 28 26 18 22 28 - 25,0 25.0 18.0 (18.0)
avux 62 50 40 27 28 - 0.0 30,0  20.0 (20.0}
5 20 19 17 w0 1" 30.0 300 25.0 17.0 (9.0
Silver hake . amx 129 14 209 96 116 - 100.0 120.0 100.0  (63.0)22
5Y 8 7 9 5 g 0.0 100 150 10.0 (5.0}
5Ze 72 78 62 66 63 80.0  80.0  80.0  50.0 (70.0)
57w+6 28 35 65 58 42 80.0  80.0  80.0  43.0  (50.0)
Red hake sze 9 39 25 10 15 - 20005 20,05 26.0  (16.0)
5Zw+6 3 3% 41 24 13 40.05 50.05 45.05 16.0  {28.0)
Pallock . e 12 20 30 25 261 . .
: u o5 BB o= } 50.05 55.0  56.0  55.0  (20.0)
A plaice 243K 5 9 5 6§ 6 - 0.5 8.0 8.0 (8.0
M 11 1 2 2 - 2.0 2.0 2.0 (2.0
3LN0 68 59 53 46 43 60.5 60.0 60.0  47.0  (47.0)
3Ps 707 18 71 a4 1.0 11.0 8.0  (6.0)
Witch 20+3KL 16 17 24 16 12 - 22.0 17.0 17.0 (17.0)
N0 15 5 7 8 -6 - 1000 10,0 10,0 (10.0}
Ps 2 2 3 2 7 - 3.0 3.0 3.0 (3.0
Yellowtail  3LNO ) 7 39 13 2 23 50.0 #g.u 35.0 9.0 (1(2.0;
5(E69° : 14 16.0 .0 16.0  16.0 7.0
sfu59°)+e { o3 xn 28 10,07 10.07 4.0 a0 (0.0)
G. halibut 041 T T e T s - - - 200 {20.0)
2+3KL 25 3 29 27 29 - 4.0 4.0  30.0 (30.0)
A plaice, witch o LT S T s
and el ot avx 34 23 28 25 22 32.0 320  28.0 (28.0)
flounders (except
Yot Toutart) 5+6 8 224 2 2 27 25.0 25.0  26.0  20.0 (20.0}
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Table 1. (Continued)
Stock Nominal catches iUOU tonsg TACs (000 tons})!
Species area 71 7 3
R. grenadier 0+1 8 8 5 12 5 - - 0.0 13.5 (8.0)
2+3 75 24 18 28 27 - 32.0 32.0 32.0 (35.0)
Herring(Qption 1) 4V({Jul-Jun)® o191 20 7 - - - (11.0)23 (11.0)23
X {total) (145) (177) (140} (173) {184)
4wy (adults) 109 97 125 132 - - - {92.5)2%(109.0)25
(Option 2) 4vu{a) 72 32 30 44 33 - 45.0 30.010
'H\II»d(a){.JuL-.Jun)s 209 - 45.011 36,011 (33.5)2s
4M(b)(total) {114) (160) (135} (141} {145)
4xM(b) (adults) 70 75 9 97 95 90.0 90.0 90.0 {89.2)27 {84.0)
5¥{total) {51) (62) (32) (37) (37)
5Y{aduits) 39 43 16 18 21 25.0 25.0 16.0 7.0 {0.0)
52+6 267 174 202 150 146 150.0 150.0 150.0 60.0 {50.0)
Mackerel 31 24 22 38 45 36 - 55.012 70.0  66.0 1 (oo
546 349 387 381 295 251 450.0 304.0 285.0 254.0 :
Argentine L[ 7 6 1 17 15 - 25.0 25.0 25.0 (20.0)
Capelin 2+3K + 4 136 127 199 - 110.0'% 160.0'% 160.0'* (300.0)2°
i 1 1 q 58 34 45.0
N0 1 21 127 101 128 - 148.011% 126.0115 126.0115(200.0)29
ips 1 3 1 2 2 9.0
Other finfishl® 546 159 172 157 132 16 - 150.0 150.0  150.0 {150.0)%°
Shrimp 1 g 10 13 18 ki:} - - - - (26.0)31
Squid-Itler 344 s 2 10+ 18 : 250 25.017 (25.0)
5+6 30.0 30.0)
25 49 59 56 47118 - 71.01% 7.0 :
Squid-foligo 5+6 44.0 - {44.0)
Overall 2nd tier2? 546 1,140 1,171 1,159 942 854 - 923.9 850.0 650.0  (500.0)
1 TACs include quantities eatimated to be taken outside the Convention Area,
? Provisional stacistics compiled for the 1976 Annual Meeting from STATLANT 21A reporte.
3 That part of Div. 4X south and esst of straight lines joining the coordinates in the order listed: 44°20'N,

63°20'W; 43°00'N, 65°40'W

43°00'N, 67°40'W.

TACs for by-catch with no directed fishery.
TACs pertain to SZ(E69°) and S5Z(W69°)+6 for 1973 co 1975.

TACs pertain to 5(W69°) only for 1973 and 1974.
Catches and TACe pertain to fighing season July to June (e.g. 1973 = 1973/74 season).

4
5
®  TAC pertains to 4X+5 only,
7
8

9 gstches for Jul-Dec 1975 only,

TAC pertaing to Jam—Jun 1975 omly.

25,000 tona of argentine,

Il rACe pertain to fiehing seasons 1975/76 and 1976/?7 regpectively.

12 TAC pertains to 4VWX only.

13 In sddition, countries withour opecific allocations may each take up to 10,000 tons from these stocks, no more
than 5,000 tons of which may be taken in Div. 3ILNOPe.

14 1n add{tion, countries without specific sllocations may each tske up to 10,000 toms.

15 n addition, countries without specific allocations may each take up to 5,000 tons in Div. 3LNOPa, bur no more
than 5,000 tons in aggregate from Div. 3L and no more than 1,000 tons in aggregate from Subdiv. 3Ps.

16 fxcludes all TAC specles and also menhaden, billfishes, tunas and large sharks (except dogfish).

17 In addition, countries without specific allocations may each take up to 3,000 tomns.

18 gatches not yer avallable from all countries by Iilex and Loligo separately.

19 TACe pertain to Illex and Loligo combined.

20 Tncludes squids and all finfish species, except menhaden, billfishes, tunas and large sharks other than
dogfish.
Footnotes relevant to TACe recommended at the April 1976 Meeting of Assesswents Subcommittee

2} PRecommended TAC is subject to management etrategy for 4Vn winter fishery and 4T summer fishery, as indicated
in Sectiom VI. 2{a}.

22 pecommended TAC not agreed to by sclentists from Cuba, CDR and USSR.

23 pecommended TAC for fishing seascna 1976/77 and 1977/78 raspectively.

24 pecommended TAC for the period 1 Apr-31 Oct 1976.

25 Recommended TAC for fishing season 1 Nov 1976 te 31 Oct 1977.

26 Recommended TAC for fiehing seascn 1 Jul 1977 to 30 Jun 1978,

27 Thia TAC is now recommended for 1976, although B1,000 tons was provisionally agreed by the Commission st the
January 1976 Speclal Meeting {see Sectiom VI. 2(f)).

2B TAC 1e subject to reassessment at the 1976 Annual Meeting (see Sectiom VII, 2(p)).

22 pNot more than 50,000 toms should he taken in Div, 3L nor more than 10,000 tons in Suhdiv. 3Pa.

3¢ wWithin this recommended TAC, adviasory TACa are proposed for the following species:
40,000 tons of dogfish, 18,000 tons of butterfish, and 10,000 tons (including inshore fishery) of river

2 herrings {(Alosa pseudoharengus and A. ageativalis).

Recommended TAC pertains te offghore fishing grounds (in the Conventicn Area).
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Further Discussions of Assessments at Annual Meeting

Additional material pertaining to the assessment of a number of stocks was presented at the Armual
Meeting. Further discussion of the assessment for mackerel stocks was taken in STACRES (see Section
1X of this report and also Appendix VII). WNew data for other stocks were referred to the appropriate
groups of sclentific advisers to the various Famels. Discussions on the overall second—-tier TAC in
Subarea 5 and Stat. Area 6 were not completed at the April 1976 Meeting of the Assessments Sub-
committee, although it was agreed that 500,000 tons should be used as an upper reference point, and
this subject was referred to the Sclentific Advisers to Panel S5 for further advice. Thus it 1is
important that the recommended TACs for 1977, listed in Table 1, be considered in the light of
further discussions by Scientific Advisers to Panels, which in some cases may result in modification
of the recommendations.

Fishery Statistics and Biological Sampling

The importance of accurate statistical reporting was emphasized, since any inaccuracy in this respect
will result in errors in assessment and in recommended TACs. Again 1in 1975, as in previous years, no
sampling data were available for a number of stocks and the data availlable for some others were so
scanty that they could not be used in assessments. Since the accuracy of assessment advice is
directly related to the adequacy of the data base, STACRES once agsin urges member countries to pro-
vide their scientists with the resources to improve their capability to provide good advice and, in
particular, to improve their sampling efficiency.

Overall Groundfish Fishing Effort in Subareas 2 to 4

The overall decline in catch rates in the 1970's has not reflected any beneficial effects of TAC
regulations. The reductions in TACa recommended for 1977 indlcate that no increase in fishing
effort can be recommended. Although the effects of fishing the stocks at Fg,1 in 1977 would not
have a significant effect on catch rates in that year, 1t could be expected to result in observable
Increases in catch rates in 1978 and subsequent years. The level of fishing effort in each manage-
ment area in relation to the fishing mortality it would generate has not yet been accurately deter-
mined, and hence it remains to be demonstrated whether further adjustments 1n effort would be re-
quired to achieve Fg,1. The benefits of increasing catches and catch rates to be anticlpated after
1977 would not be a rationale for increasing total fishing effort since these higher catches will be
attainable without an increase in effort.

II. BIOLOGICAL SURVEYS (APP. II)

Survey Activitles and Plans

Total survey activity in 1975 was of about the same scale as in 1974 with most of the surveys con-
centrated in the southern part of the ICNAF Area, Plans for the remainder of 1976 and early 1977,
Ineluding coordinated surveys for larval herring during the sutumn and winter, were drawn up. Con-
slderation of a means to assign priorities for survey programs is underway. STACRES endorsed the
continued development of coordinated survey activity and the suggestion of the Subcommittee that
special attention should be given to survey designs for clustered fish species (e.g. mackerel). It
was noted that a preliminary draft of the ICNAF Manual on Groundfish Surveys 1s expected to be
avallable early next year.

Reporting and Processing of Survey Data

A proposed set of standard forms for reporting survey data to the Secretarlat was developed. In
order to assess the feasibility of procesging these data within the Secretariat, a pilot project
approach was agreed.

Hydroacoustic Surveys

Considerable attention was given to the potentlal, as well as to the current limitations, of hydro-
acoustie techniques as an adjunct to conventional surveys for abundance estimation. It was noted
that these techniques are now being used by a number of countries.

ITI. STATISTICS AND SAMPLING (APP. III)

Statistical Activities and Publications

The late reporting of data continues to affect the timely production of statistical publications,
particularly the Statistical Bulletin, and STACRES endorses the Subcommittee's request that member
countries adhere to the 30 June deadline for the submission of detailed catch and effort statistics
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for the preceding year. STACRES also noted that advance statistics for the April Meeting of the
Assessments Subcommittee were very incomplete. Information on discarde continues to be very imad-
equate, but improvement is hoped for as a result of the Commission's requirement for recording
statistics on discards in fishing logbooks. In general, there has been little improvement in the
quality and promptness of statilstical reporting te the Commissicn.

The abllity of the Secretariat to process statistical information has been significantly improved by
additions to the staff of a blostatisticlan and a statlstical clerk and by the installation of an in-
house computer terminal.

STACRES noted that provision has now been made on STATLANT 21B Forms for the reporting of catch and
effort statistics by 30' x 30' unit areas and twice-monthly time periods. This finer breakdown will
necessitate the reporting of catches in a smaller unit than the metric tom, and STACRES accordingly

recommends (2)

that for etatistics reported by 30' x 30' unit areas and twice-monthly time periode the weight unit
be the "kilogram”, pending consideration of this matter at the next asession of the CWP.

The 1974 List of Fishing Vessels was issued recently, following which countries were requested to
provide revised lists for 1975. These revised lists were not complete at the time of the Annual
Meeting, and STACRES concluded that for research purposes it was not in fact necessary to prepare

a partial list specially for the Annual Meeting, although STACTIC's possible interest in this matter
should be taken Iinto consideration.

STACRES was informed that the Ninth Session of the CWP will be held at the Secretariat Office, Dart-
mouth, Canada, in the latter part of 1977, and accordingly

recommends (3)

that Canada be requested to nominate a representative to participate on behalf of ICNAF at the next
session, in addition to the Assistant Evecutive Secretary and the Chairman of the Statistics and
Sampling Subcommittee.

Sampling Activities

Serious deficiencies in the level of sampling activity continue to exist. In 1974, the minimum
sampling requirement was met for less than 60%Z of the TAC stocks with respect to length data and
for less than 50% with respect to age data. For five stocks no sampling data were available. The
lack of improvement in quantity and quality of sampling is thus very discouraging, and member
countries are again urged to participate fully in the ICNAF Sampling Program. STACRES endorsed the
suggestion of the Subcommittee that an exchange of sampling manuals, which have been developed by
various countries, be undertaken through the Secretariat.

Following the analysis of data from a special sampling project, it was agreed that there are definite
advantages in the processing of sampling data by the Secretariat, as opposed to processing by
individual countries, and STACRES

recommends {4)

i)  that the establishment of an adequate baae of sampling data at the Secretariat be implemented
as goon as possible, im order to provide the basic information required for scientific studies;
and

ii) that a small group of eonsultants be nominated, together with the Secretariat, to specify the
requirements and costs of implementing such a detailed data base, ineluding methods of process-
ing, in order that the subcomiittees and working groupes may be provided with the tabulations
and data analyoes as requirved to carry out their tasks.

IV. FISHING EFFORT STUDIES (APP. 1IV)

Several analyses of data from the Div. 5Z Pilot Study were reviewed. Use of a new "learning index"
suggested that sharp increases in efficlency occurred for the larger vessels (>1800 GRT) of USSR,
German Democratic Republic and Poland since these vessels began fishing in Subarea 5 and Stat. Area
6, but that similar increases were not apparent for smaller vessels of these and other countries.
Studies of variation in daily catch per unit effort lead to the implication that attempts to achleve
reduction in fishing mortality by reducing the number of days fished could in theory be nullified by
increasing the number of hours fished per day. Analysis of data on fishing power indicated that the
calculation of fishing effort to correspond to a desired level of fishing mortality would require
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the fine-scale reporting of catch and effort data.
STACRES endorsed the suggestion of the Working Croup that it would not meet agaln on a routine basis
unless there were specific projects or requirements.

V. ENVIRONMENTAL (APP. V)

Environmental Working Group

This group met at Szczecin, Foland, in April 1976 to review progress and plan for further research
relative to the two speclal cooperative studies 1n the Culf of Maine-Georges Bank area and on
Flemish Cap. S5TACRES noted that progress on studies in the former area is satisfactory and that a
very active coordinated program 1s underway. Progress has been slower in the Flemish Cap study and
a greater commitment to this study 1s desirable. It was agreed that greater progress would be
achleved if a meeting of appropriate scientists could be arranged. STACRES therefore

recommends {5)

that Dr. Konatantinov be asked to convene a meeting of a amall group of ecientists (including the
Chairman of the Subcommittee and Dr. Wolford), who might be directly concerned with a eocordinated
international experiment on Flemigh Cap, to further examine the data base, to appraise the suit-
ability of Flemish Cap as an area worthy of a special study and, if the ocuteome of the apprateal is
favourable, to develop a preliminary proposal for consideration by the Subeomittee at ite meeting
in 18977,

Standardization of Oceanographic Sections and Stations

Following discussions of this matter during the past several years, STACRES

recommends (6)

that the sectiong and statioms listed in Circular Letter 76/25, after minor editorial amendments,
and those listed in Res. Doc. 76/VI/37 Corrigendum be adopted as standard ICNAF oceanographic
stations.

It wae proposed that a complete and fully amended 1list of standard ICWAF sections with individual
statlon positions and approximate depths be assembled by Mr. Sandeman and circulated to ICNAF member

countries by the Secretariat.

Plankton Sorting Centre

STACRES welcomed a report that the Flankton Sorting and Identification Centre at Szczecin, Poland,
developed Jointly by Poland and USA, 1s now well established and actively engaged in ICNAF work.

Other Matters
A review of environmental conditions in the ICNAF Area in 1975 is contained in Appendix V of this
report. A brief review was presented of a new USA program of monitoring the effects of large Gulf

Stream eddles using & combination of satellite techmology and ships. It was noted that several
research vessels from ICNAF member countrles participated in this activity earlier this year.

VI. GEAR AND SELECTIVITY

Trawl Materials and Mesh Size Sampling, 1975

STACRES was informed that returns for 1975 had been recelved from 11 member countries. Further re-
ports are edpected for 1975, and STACRES agreed that the Secretarilat issue a summary of all available
data as soon as possible after the Annual Meeting.

Mesh Selection Studies (Res. Doc. 76/VI/63)

STACRES noted that the results of mesh studles on European hake, Merluceius merlucciug, in the
Spanish fisheries off Galicia gave selection factors for that specles of 2.8 for polyethylene, 3.5
for polypropylene and 3.7 for polyamide netting.

Mesh Size in the Silver Hake Fishery in Divisions 4VWX

The only mesh selection information avallable for silver hake is that of Jensen and Hennemuth (IGNAF
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Research Bulletin Wo. 5, 1966), which shows a selection factor of 5.1 for Merluccius bilinearis in
nylon nets. The experiments were conducted in Subarea 5. In an earlier discussion of the approprilate
mesh size for the silver hake fishery in Subarea 5, & mesh size of 55 mm (nylon) was recommended by
the Assessments Subcommittee to give a 50% selection length at age 3 of 27.8 em (ICNAF Redbook 1972,
Part I). Recent analyses of size at age and growth rate of silver hake in Div. 4VWX (Res. Doc.
75/104, 76/VI/59) and of yleld-per-recruit data give results different from those on which the 1972
recommendation was based. These data imply that, at present fishing mortality rates, yleld-per—
recruit 1s maximized at a mean selection age (t.) of 30 months (birthday 1 July), which is equiva-
lent to a mean selection length (Kc) of 30 cm. Using the mesh selection factor of 5.1, as before,
gives an estimate of 60 mm {nylon) as the mesh size required to maximize yleld-per-recruit. This
would minimize the catches of juveniles and allow a substantial proportionm of the stock to spawn at
least once.

There 18, however, substantial disagreement regarding the correct method of ageing silver hake and
hence in determining their size at age and growth rate (Summ. Doc. 76/VI/21). Consequently, it
cannot be resolved whether the appropriate mesh size 1s 55 mm or 60 mm (nylon). Concern was express-
ed at the large differential between the selection factors for silver hake and European hake and
whether the factor for silver hake was an over—estimate. This matter could not be resolved, but it
was concluded that 55 mm {(nylon) was a minimum estimate of the desirable mesh size.

VII. AGEING TECHNIQUES AND VALIDATION STUDIES

Report of Ageing Workshop on Cod (Summ. Doc. 76/VI/13 and Addendum)

The report of the Workshop, held at Vigo, Spain, during 20-25 October 1975, indicated a number of
serious problems related to the interpretation of otoliths, the most important being (1) the deter-
mination of the first annulus, (ii) the presence of splits and checks which often make the Inter-
pretation of annuli difficult, (iii) the interpretation of annuli in the edge of the otolith for
older fish, (iv) the effects of cutting the otoliths off-centre, and (v) the recognition of
peculiarities in otoliths from specific areas. The Workshop recommended that STACRES request

further studies on these problems and that another workshop be organized to study the problems in a
specific area and to establish a set of guidelines for otolith interpretation.

STACRES noted that some further analysis of the data might be peasible in relation to the distribu-
tion of age determinations by fish size and suggested that the Secretariat might carry out such
further analyses as might be considered appropriate, It was generally agreed that a workshop, con-
sisting of a small group of agelng experts (with Mr. R. Wells as Convener), be held 1n January 1977
at the Blological Ststion, 5t. John's, Newfoundland, to focus its attention on age determination of
cod in Div. 2J, 3K and 3L with a view to resolving some of the difficulties and to preparing a set
of objective guidelines for the interpretation of otoliths.

Report of Ageing Horkshop.on S1lver Hake (Summ. Doc. 76/VI/21)

This Workshop was held at Dartmouth, Canada, during 1-3 April 1976. The studies and discussions by
the group im the limited time available formed the basis for more extensive studies proposed for a
workshop to take place at Woods Hole, USA, in the autumn of 1976. The need for studies on red hake
ageing problems was emphasized and STACRES agreed that the workshop should consider both silver and
red hakes. It was further agreed that member countries be urged to ensure that experts (actually
engaged in age reading for these specles) participate in the workshop. The timing and arrangements
for the workshop will be determined in collaboration with sclentists at the Woods Hole Laboratory,
and countries will be informed by Circular Letter from the Secretarlat.

Review of Papers on Validation Studies

STACRES noted that no papers on this subject were avallable for comsideration at this meeting and
urges that such studies should be pursued and reported as research papers when data are avalilable.

In view of the difficulties assoclated with the ageing of cod and the hakes, the importance of con-
tinuing studies on these species, as well as initiating similar studies for other Northwest Atlantic
fish species was gtrongly emphasized. STACRES noted the paper on age determination of roundnose
grenadier (Res. Doc., 76/VI/28) and welcomed this study as a significant contribution to our knowledge
of this speciles.

Need for Further Workshops or Otclith Exchange Programs

As noted above, STACRES agreed to add the study of red hake ageing to those already planned for
silver hake at a workshop to be held later iIn 1976. STACRES encouraged the bilateral and/or multi-
lateral exchange of ageing material for other specles between Research Institutes with a view to
identifying any age determination problems.
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VIIT. TINTERNATIONAL HERRING TAGGING PROGCRAM (APP. VI)

The management of herring fisheries in the southern part of the ICNAF Area has been conducted separ-
ately on stocks in Div. 4XW(b), Div. 5Y, and Div. 5Z + Stat., Area 6. Recent tagging results indicate
that a significant mixture of herring from the three spawning areas may occur at various times of the
year. Declines in stock size accentuate the need to determine the extent of intermixing so that this
can be taken into account in the mapagement of the fisheries. Additiocnal knowledge of the relations
between the juvenile stocks and the adult stocks to which they recruit is also necessary. STACRES
concluded that additional herring tagging experiments should be carried out with the participation

of countries involved in the herring fisheries. A detailed plan for such experiments is contained

in Appendix VI, and Dr. W. T. Stobo was nominated to coordinate the tagging activities.

In order to undertake the new tagging experiments later in 1976, it was considered necessary to
obtain the tags as soon as possible and alsc advantagecus to purchase the tags as a single order
from a single agency. STACRES accordingly

recommends (7)

1) that a quantity of 100,000 tags be purchased by the Seerctariat for distribution to countries
participating in the program, and

ii) that those countries which have an interest in the tagging program contribute to the cost of
obtaining the tagas (estimated to cost about 818,000).

STAGRES nmoted that a substantially reduced TAC for herring in 1977 would likely have an effect om
the research plans outlined in Appendix VI for the international tagging experiment in late 1576
and in 1977. It was agreed that the "seeding” experiments, planned for the latter part of 1976 to
teat the efficiency of recovery on fishing vessels, should be continued, and that the plans for a
large~-scale tagging program in 1977 might have to be readjusted by the coordinator, following
correspondence with participating countries.

IX. MACKEREL ASSESSMENT (APP. VII)

Conclusions from the April 1976 Meeting

At the April 1976 Meeting of the Assessments Subcommittee, 1t was concluded from the data available
at that time that a zero TAC for 1977 was indicated for tbe mackerel stocks im the ICHAF Area {(Sub-
areas 3 to 5 and Stat. Area 6). This opinlon was not shared by scientists of German Democratic
Republic, Poland and USSR, who had reservations about the results from survey indices of abundance
and who considered that the estimates of the parameters used in the assessment were incorrect.
Further analysis of the mackerel data was deferred for review at the 1976 Annual Meeting.

Further Consideration of Mackerel at the Anmual Meeting

Further analysis of the available mackerel data is preeented in detall in Appendix VII, and, al-
though extensive discussions were held within STACRES, it was not possible to reconcile the differ-
ences of opinion on appropriate values for (1) the 1975 fishing mortality on age-groups 3 and
older, (i1i) the partial recruitment of age 2 fish in 1975, and (41i) the sizes of the 1975 and
1976 year-classes. Differences of opinion also continue to exist on the predicted 1976 catch com-
position.

It was possible to bring the divergent opinions together to the polnt where one group of scientists
could agree that fishing at Fp,1 in 1977 would generate a catch of as much as 55,000 tons, while
another group of sclentists could agree that fishing at Fp,; would generate a catch of as little as
115,000 tons. In other words, the implied TAC for Fg.1 would be 55,000 toms or less on the one hand
and 115,000 tons or more on the other,

It was agreed that it would be desirable to rebuild the spawning biomass of mackerel to a level ia
the range of 500,000 to 1,000,000 tons {(from an estimated level possibly between 162,000 and 349,000
tons at the beginning of 1977). There was no agreement on the rate at which such rebuilding needed
to occur or on the TAC necessary in 1977 to attain this objective.

It should finally be noted that the ranges of options presented for the various parameters (see
Appendix VII) represent in each case the extreme values which would be acceptable to the various
sclentists expressing different viewpoints. Thus it is not agreed that the actual values of the
various parameters would likely be within these ranges. The consequence 1s, from the range of
individual scientific opinion on the recommended TAC level for 1977, that it ranges from zero to
250,000 tons.
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At the request of the Chairman of Joint Panels 3, 4 and 5, the Assessments Subcommittee met briefly
on 18 June to consider whether sufficlent new Informetion could be made available to merit reconsid-
eration of the status of the mackerel stocks at a meeting late in 1976. The Subcommittee agreed
that such a meeting would be useful and specified the data requirements and timetable for this meet-
ing (see Appendix I, page 111).

X. COLLABORATIOR WITH OTHER ORGANIZATIONS

Mr. B. Parrish (UK) reported that the editing of the contributions to the Report of the Joint
ICES/ICNAF Salmon Tagging Experiment 1s at an advanced stage and it 1s hoped that the report, to be
published as a volume of the ICES Rapports et Prodes Verbauz, will be ready for publication in the
near future.

STACRES was loformed that the contributions to the ICES/FAD/ICNAF Symposium on Acoustic Methods in
Fisheries Research, held at Bergen, Norway, in June 1973, are probably now at the printers and
should be published as a volume of ICES Rapports et Prodes Verbaur during the present year.

Dr. A. Schumacher (ICHAF Observer to ICES) reported on the ICES Annual Meeting held at Montreal,
Canada, in October 1975, noting that the Secretariat had extracted from the ICES Report a number of
resolutions pertinent to ICNAF matters {Summ. Doc. 76/V1/26). STACRES noted the usefulness of the
information in this document and suggested that the Secretariat forward a copy of the STACRES Report
to ICES prior to its Annual Meeting pointing out the relevant matters that ICES should bring to the
attention of its committees, and that ICES be requested to reciprocate following its Annual Meeting.
Noting that ICES is planning to hold a symposium on the bilological basis of pelagic fish stock man-
agement in the North Atlantic in 1978 but that plans have not yet been finalized, STACRES agreed to
consider the extent of its participation in the symposium at the 1977 Annual Meeting when detailed
plans should be available.

Dr. B. Draganik (Assistant Executive Secretary of ICSEAF) expressed his appreciation for the invi-
tation to attend the scientific meetings of STACRES and for the assistance of the ICNAF Secretariat
in the preparation of an automated data-processing system for ICSEAF. He indicated that ICNAF'a
experience in research and statlstical activities is greatly relied upon by ICSEAF scientists, and
that a scheme of exchanging ageing material was already in progress with plans for a workshop later.
He requested that ICSEAF be kept infermed of plans for such ICHAF workshops in case that some LCSEAF
scientists might wish to attend.

STACRES was informed that the Ninth Seasion of the CWP is planned for late summer or autumn of 1977
at ICNAF Headquarters in Dartmouth, Canada. Noting that ICNAF was represented on the CWP by USA
for the last two sessions, STACRES agreed that Canada be requested to nominate a representative for
the next CWP session.

"XI. STEFRING AND PUBLICATIONS (APP. VIII)

Status of Subcommittees and Working Groups

STACRES concurred with the Subcommittee's suggestion that the Working Group en Fishing Effort Studies
and the Working Group on Environmental Studies should be discontinued, noting that further studies
on these matters could be undertaken by the relevant subcommittees.

Future Status of STACRES

In the light of the stated intentions by Canada and USA to extend coastal state jurisdiction for
fisheries management, STACRES concurred with the views of the Subcommittee on the need for continued
international cooperation in regard to the STATLANT system of statistical reporting, the implemen-
tation of the ICNAF data base for fisheries statistical and biological data, and the coordination

of research activities. It was further noted that STACRES could serve as the forum for discussiong
on general problems of fisheries science and management in the Northwest Atlantic.

Review of Publications

STACRES noted that the Secretariat had implemented the publication guidelines for the Research
Bulletin and Selected Papers series. However, it was pointed out that the increased workload of the
Secretariat had delayed the compilation of the index of ICNAF documents. Noting the importance of
completing this preject as soon as possible, it was suggested that the Secretariat should consider
the use of contingency funds to obtain help In the editing of research papers for publication.

The 1976 research papers were reviewed and selections made for possible publication in the Selected
Papers series.
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In view of the increased participation of sclentifie advisers in reviewing assessment data for
advice to panels at the Annual Meeting, STACRES agreed that the Reports of Sclentific Advisers
should be published in Redbook so that the reports of all scientific meetings will be contained in
the same volume.

Status of Fisherles and Research Carried Qut

STACRES noted the request of Panel 5 for advice on whether it was necessary to continue the prepar-—
ation of summary documents on the status of fisherles and research carried out. It was pointed out
that these reports form the basis for a section in the Commission's Annual Report. The meed for

the hasty preparation of these reports for presentation to the Annual Meeting was questioned, as all
of the relevant material 1s usually reviewed by the various subcommittees and working groups, It
was finally agreed that summary reports for inclusion in the Annual Report could best be prepared
after the Annual Meeting, with the Secretariat assuming responsibility for preparing the sections

on the state of the fisheries and the Chailrmen of Sclentific Advisers for summarles of research
activities conducted during the preceding year.

Review of Research Papers in STACRES

STACRES noted that most of the research documents had been reviewed by the various subcommittees and
working groups except for the following papers which were reviewed in STACRES.

a) Res. Doec. 76/VI/B9, This paper presents some results of studies on salmen taken in June and
July 1975 near St. Plerre and Miquelon. In particular, length and age data for the samples
are given togetber with information on gear selectivity, envirommental conditions amd food
contents of stomachs.

b) Res. Doc. 76/VI/96. This paper presents a method for glving a precise and quick iterative
solutlon for fishing mortality, if the stock size at the start of the year, the catch in num-—
bers during the year and the natural mortality rate are known. This allows the calculation of
stock size projections by specifying quota levels rather than fishing mortality rates.

c) Res. Doc. 76/VI/112. This paper presents information on the species composition of by-catches
in the specialized fishery by USSR for roundnose grenadier. Except in Div. 2J, where the by-
catch was 29% consisting mainly of redfish and Greenland halibut, the by—catches in otber areas
were all less than 8% with Greenland halibut making up the major part of this figure.

XII. FUTURE SCIENTIFIC MEETINGS

STACRES noted the possible need for ome or more meetings later in 1976 to further consider matters
deferred to Special Commission Meetings, but considered that these could only be arranged after the
Commission's decision to hold such meetings is made known.

STACRES noted that plans are now being made to held a workshop on ageling of silver hake and red hake
at Woods Hole, USA, in Octoher 1976 and a further workshop on ageing cod at St. John's, Canada, in
January 1977. It wss also noted that the Sclentific Advisers to Panel A (Seals) will meet in
Copenhagen, Denmark, on 11-12 October 1976 immediately following the sclentific meetings of ICES,

STACRES agreed that the Assessments Suhcommittee should meet for 10 days in the last half of April
1977 at ICNAF Headquarters in Dartmouth, Canada, the meeting to be scheduled to avoid any overlap
with the meeting of the ICES Liaison Committee.
STACRES agreed to meet, together with 1ts Subcommittees, during the week preceding the 1977 Annual
Meeting of the Commission.

XIII. OFFICERS FOR 1976/77

Chairman of STACRES and its Subcommittees were elected (or re-elected} as follows:

STACRES - Dr. M. D. Grossleln, USA (elected)
Assessments Subcommittee - Mr. A. T. Pinhorn, Canada (re-elected)
Statistics and Sampling Subcommittee - Dr. J. Messtorff, FRG (elected)
Environmental Subcommittee - Mr. E. J. Sandeman, Canada (elected)

Blological Surveys Subcommittee - Dr. W. Doubleday, Canada (elected)
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Members of the Steering and Publications Subcommittee were confirmed as follows:

Canada - Dr. A. W. May

Denmark, Fed. Rep. Germany, UK - Mr, B. B. Parrish (UK)

Cuba, France, Portugal, Spain - Mr, R. H. Letaconnoux (France)
Iceland, Italy, Japan, Norway - Mr. @. Ulltang (Norway)
Bulgaria, German Dem. Rep., Poland, Romanla, USSR - Dr. V. A. Rikhter (USSR)

Usa - Mr, R. C. Hennemuth

Ex officio Chairman - Chairman of STACRES

XIV. APPRECIATION

The Chairman of STACRES expressed his apprecistion for the excellent work of all sclentists who
participated in the mumerous meetings of STACRES and its Subcommittees and Working Groups during
his term of office and also to the Secretarlat for its techmical support.

STACRES expressed its thanks to the outgoing Chalrman, who so ably chaired more than the usual
number of STACRES meetings during the past three years.
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APPENDIX I. REPORT OF ASSESSMENTS SUBCOMMITTEE

Chalrman: A. T. Pinhorn

The Assessments Subcommittee met at Dartmouth, Canada, during 31 March-10 April 1976 to review the
state of the marine resources in the ICHAF Area, to recommend TAC levels for 1977, and to advise on the
sclentific aspects of certain proposals which the Commission will consider at its Annual Meeting in June
1976. Representatlves attended from all member countries except Bulgaria, Iceland, Italy and Portugal.
The review of TAC levels was carried out in working groups of the Subcommittee as follows: groundfish
stocks in Subareas 1, 2 and 3, including Stat. Area 0 (Sv. Aa. Horsted, Convener); groundfish stocks 1in
Subareas 4 and 5, including Stat. Area 6 (R. C. Hennemuth, Convener}; and pelagic fish stocks (capelin,
herring and mackerel) throughout the ICHAF Area (¢. Ulltang, Convener). The various sections of this re—
port are set out to correspond as far as possible with the way in which they will be considered by the
varlous Panels and their Scientific Advisers.

The Subcommittee also met during the STACRES Meetlng at Montreal, Canada, to review trends in the
fisheries in 1975. A further meeting was held on 18 Jume 1976 at the request of the Chalrman of Joint
Panels 3, # and 5 to consider whether sufficient new information could be made available to warrant holding
a meeting later in 1976 to review the status of the mackerel stocks and to specify the data requirements
if such a meeting was consldered to be useful. The report of this latter meeting 1s Included under
"Mackerel" in Section VII. 2(p) of this Appendix.

I. INTRODUCTORY REMARKS

In the past, the Subcommittee has generally recommended TACs {total allowable catches) which were
aimed at controlling the fishing mortality at Fpay, thus maximizing yleld per recruit, or at Fygy. thus
maximizing total yleld. A full discussion on possible alternative management objectives other than those
associated with Fpax and Fysy and their implications to the management of fish stocks 1s contained in the
Report of STACRES to the Seventh Special Commission Meeting in September 1975 (Part A, this volume). Similar
discussions have taken place in other fora, such as the ICES Report of the ad hoe Meeting on the Provision
of Advice on the Biological Basis for Fisheriles Management (C.M.1976/Cen:3) and the FAO Advisory Committee
on Marine Resources Research (FAO Fisheries Report No. 142, Suppl. 1). The Subcommittee therefore consid-
ered that a general discussion of this subject was not necessary at the present meeting.

The Subcommittee did, however, consider it necessary to decide whether its advice at this meeting
should be on the same basls as used previously in recommending TACs or wbether in fact it should recommend
TACs for 1977 with management objectives different from those assoclated with Fp,, or Fygy. Several reasons
for managing stocks at a level of fishing mortality less than F .. or Fygy were pointed out. The errors
assoclated with TACs are certainly very large and the inherent losses of over-exploiting a stock {(including
possible loss of the stock) are likely to be much greater than any losses due to under—exploiting a stock.
Also, fishing at higher levels of fishing mortslity reduces the number of age-groups in the stock and
causes the fishery, and hence the calculated TACs, to be heavily dependent on recruiting age-groups, thus
rendering the calculation of TACs more difficult and more prone to serious error. The objective In recent
years has been generally one of mansging at Fp .., and, although it may be too early to fully assess the
effects of these regulations, it 1s apparent in many cases that the stocks are continuing to decline. The
Subcommittee therefore decided that, although a single management oblective could not be recommended to
cover all stocks because the objective may vary from stock to stock, TACs for 1977 should generally be
recommended with the aim of achieving Fy 3 rather than Fp,,, but that the consequences of different levels
of F on total stock biomass, spawning stock biomass, relative age compositions, etc., should be examined.
Thus, in general, the TACs recommended for 1977 for many of the stocks are those which will control the
fishing mortality at a level less than Fp,. ., in most cases at Fp 1, or those which will control fishing
effort at a level less than that assoclated with Fygy. In other cases, of course, the aim is to rebulld
spawning blomass, and the TAC is not necessarily assoclated with Fy ; or any other specified level of fish-—
ing mortality but 1s aimed at rebuilding the spawning stock at an appropriate rate.

In addition to recommending TACs for 1977, STACRES was requested to examine, for as many groundfish
stocks as possible in Subareas 2, 3 and 4, a range of TACs lower than that assoclated with the maximum
sustainable yileld, and to indicate the long-term Implications regarding stock size, the time scale of tbe
changes and the long-term yield or any other measures that STACRES might consider desirable {Comm. Doc.
76/V1/22). This has been done for as many stocks as possible in the ICNAF Area, and various management
options are presented for those specles. For those stocks, for which it was not possible to provide the
detailed advice requested, the Subcommittee wishes to draw attention to the conclusions of STACRES at the
September 1975 Special Commission Meeting (Part A, this volume) that from general production models, although
the regulation of stocks at MSY levels results in a biomass of about one—half of that of the virgin stock,
a biomass constraint at a level of two—thirds of that of the virgin stock would provide an adequate blomass
buffer for maintaining stock stabllity and resilience against depletion in the presence of large fluctu-
ations 1in recrultment.
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II. GENERAL FISHERY TRENDS

Statistics of nominal catches of all species taken in the Northwest Atlantic were not available at
the time of the Subcommittee Meeting in April 1976, as the request for advance statistics for assessment
purposes was confined to species stocks under present or prospective catch quota regulation. However, pro-
visional nominal catches for 1975, as compiled from STATLANT 21A submissions, were avallable at the Annual
Meeting in June 1976, and these are summarized by subarea in Table 1, together with comparable figures for
1974. 1t should be noted that the catch figures used in the "Specles Review" sections throughout this
report, based on preliminary advance statistics provided prior to the April 1976 Meeting, may differ
slightly from the data listed in Table 1 and also from catch figures mentioned in the "Fishery Trends"
sections, these latter figures having been prepared at the Annual Meeting for insertion in the report.

The total nominal catch of all finfish and invertebrates declined from 4.0 million tons in 1974 to
3.8 million tons in 1975, after having declined from 4.45 million tons in 1973. About 85% of this decline
from 1974 to 1975 occurred in the cod catches in Subareas 2, 3 and 4. Significant declines also occurred
in mackerel catcbes and in "other pelagic" catches (mainly menhaden), while significant increases occurred
in capelin catches in Subareas 2 and 3 and in "other fish" catches in Subarea 5. The total catch of
Atlantic salmon in 1975 was 4,288 tons (4,169 tons in 1974), comprising 2,045 tons from the West Greenland
fishery (Subarea 1) and 2,243 tons from Canadian home-waters (Subareas 2 to 4). Catches of other species
were generally similar to, but in total slightly below, those of 1974. The most significant changes of
individual species by subarea are outlined under "Fishery Trends" at the beginning of Sections IV to VII
of thils report.

Table 1, Nominal catches (000 tons) in 1974 and 1975!. (The symbol + indlcates less than 500 tons.)

SA O SA 1 54 2 54 3 SA 4 SA 5 SA 6 Total
Speciles 1974 1975 1974 1975 1974 1975 1974 1975 1974 1975 1974 1975 1974 1975 1974 1975
Cad + + 48 48 125 89 410 314 172 145 34 33 1 1 790 630
Haddock - - + - + - 2 2 16 20 5 7 + - 23 29
Redfish + + 3 9 7 15 116 88 96 94 10 11 + + 232 216
Silver hake - - - - - - + 3 96 116 118 87 1z 27 226 233
Red hake - - - - - - - 1 3 3 21 18 12 11 36 33
Pollock - - + + + + 1 + 26 25 12 14 + + 39 39
Flounders 1 2 16 26 21 15 120 110 48 45 37 36 10 10 253 244
Roundnose grenadier 3 + 10 5 6 12 23 16 - - - + - - 42 33
Other groundfish - + .10 11 4 2 12 16 40 40 20 16 13 10 99 95
Herring - - + + + 1 18 24 228 238 174 178 13 3 433 446
Mackerel - - - - - - 2 4 43 32 152 167 143 84 340 287
Other pelagics - - + + - - - - 2 1 49 34 222 182 273 217
Argentine - - - - - - 1 + 17 15 20 1 - + 8 16
Capelin - - k) 1 85 145 202 220 + + - ~ - - 290 366
Other fish - - 3 3 8 23 21 48 43 23 4 36 36 140 152
Squids - - - - + - + 4 + 14 29 17 26 30 56 65
Shrimps - - 18 38 - + + + 4 5 8 5 1 + 31 4B
Other invertebrates - - - - - + 4 ] 32 29 92 117 509 467 637 617
411 species? 4 2 111 141 255 287 934 826 871 B65 804 782 998 863 3978 3766

! Nominal catches for 1975 are based on STATLANT 21A reports compiled for the 1976 Annual Meeting.
2 Except seaweeds.

III. SUMMARY OF RECENT CATCHES AND TACs

Tables containing summaries of recent catches and TACs for the various stocks under regulatiom in
1976 and for which regulation 1s proposed for 1977 are given in the following sections which deal with the
stock assessments. 1In almost all cases the TACs recommended for 1977 are based on the assumption that the
TACs agreed by the Commission for 1976 will be taken, as the Subcommittee cannot prejudge countries' in-—
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tentions in this regard.

A complete listing of recent catches and TACs by specles and stock area 15 presented in Table 1 of
the STACRES Report (thia volume, page 56). The provisional nominal catches for 1975 listed in that table
are based on statistics compiled for the Annual Meeting and those may differ slightly from the catches
for 1975 1isted in the tables of this report, the latter having been complled from preliminary statistics
submitted prior to the Meeting of the Assessments Subcommittee in April 1976.

TV, STATISTICAL AREA O AND SUBAREA 1

1. Figshery Trends

The total nominal catch of all species from Stat. Area 0 decreased from 3,600 tons in 1974 to 2,200
tons 1n 1975. The 1975 catch consisted of 1,600 tons of Greenland halibur and 200 tons of roundnose
grenadier while catches of these species in 1974 were 900 tons and 2,700 tons respectively. In
addition, about 300 tons of cod were reported in 1975.

In Subarea 1 the total nominal catch of all specles increased from 111,000 tons im 1974 to 141,000
tons in 1975, mainly due to a sharp Increase in the catches of Greenland halibut (13,000 to 23,000
tons) and northern deepwater prawn or shrimp (Pamdulue borealis) (18,000 to 38,000 tons). Spain and
USSR reported substantial catches of shrimp from Subarea 1 for the first time in 1975. While the cod
catch showed no further decline from 1974 to 1975, there was a marked increase In the cateh of red-
fish (3,300 to 8,900 tons) and a decline in the catch of roundnose grenadier (9,700 to 4,700 tons).
The catch of salmon was 2,045 tons, slightly greater than the 1974 catch of 1,960 tons; 1in the off-
shore drift gillnet fishery the catches were 260 tens by Demmark (F), 381 tons by Denmark (M) and

217 tons by Norway, while 1,187 tons were taken by Greenland-based vessels using set gillnets inshore
and drift gillnets offshore.

2. Species Review

Table 2 contailns a summary of recent catches and TACs, including those recommended for 1977, for
stocks under consideration for mansgement in Statistical Area 0 and Subarea 1. The TACs listed in-
clude quantities, if apny, estimated to be taken outside the Convention Area.

Table 2. Statistical Area O and Subarea l: summary of nominal catches (1971-75) and TACs (1973-77)
by species and stock area. (Nomipal catches for 1975 are based on advance provisional
statistics for April 1976 assessments, and TACs in parentheses are those recommended by the
Assessments Subcommittee.)

Stock Nominal catches{000 tons) TACs (000 tons)
Specles area 1871 1972 1973 1974 1975 1973 1974 1975 1976 1977
Cod 1 121 111 63 48 46 - 107.0 60.0 45.1 {0.0)
G. halibut 0+l 4 14 10 14 26 - - - 20.0 {20.0)
R, grenadier 0+1 8 8 5 12 5 - - 10.0 13.5 (8.0)
Shrimp 1 9 10 13 18 39 - - - - (26.0)!

1 Recommended TAC pertains to offshore fishing grounds in Convention Area,

a) Cod in Subarea 1 {(Res. Doc. 76/VI/17; Summ. Doc. 76/VI/7)

Provisional statistics for 1975 indicate that the nominal catch of cod was slightly less than the
very low 1974 level of 48,000 tons. The 1975 catch (46,000 tons} is 76Z of the TAC of 60,000 tons
adopted by the Commission for that year, but is about the same as the 1976 TAC of 45,100 tons.
Analysis of effort trends, country by country, indicates that by 1374 the overall effort had
dropped to one-third of the 1968 level. Catch-per-unit-effort figures for the same span of years
indicate that stock abundance has also decreased to sbout one-third of the 1968 level. The
analyses Indicate an instantaneous fishing mortality in 1974-75 of about 0.35, which is slightly
below the Fp 1 level previocusly estimated to be about 0.40.

In 1974 the important 1968 year-class accounted for about 50% of the nominal ecatch by number as
well as by weight. In 1975 the proportion of this year-class in the total catch dropped to about
35% by number and about 40% by welght. The size of this year-class seems to have been somewhat
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over-estimated in previous analyses or that it is disappearing more rapidly from the Subarea than
was expected, probably due to spawning migration to East Greenland where the year-class accounted
for about 50% of the 1975 catch by number. The year—class forms the most important part of the
spawning stock, which has shown some temporary improvement, compared to the low 1973 level pre-
dicted in the 1975 assessment of this stock.

If the TAC for 1976 is fully utilized, the spawning stock size will Inevitably decrease somewhat,
due to the poor 1969 and 1970 year-classes. However, recrultment prospects for some of the later
year-classes, especlally that of 1973, are better than for the very poor 1969 and 1970 year-
classes. The 1975 year-class also seems to be relatively stronger than the poor year-classes
around 1970 and is expected to contribute to improving the stock condition in due time, but the
Commission should not yet take this into any account as the statement is based only on larval
occurrence and temperature observations.

The likely improvement in recrultment over the next few years may be the result of Improved
envirommental conditions, but the Subcommittee stresses the importance of regulating the fishery
g0 that a higher stock size i1s maintained than would likely be the case in an unregulated fishery.
It 18 therefore strongly advised that the 1ikely improvement of stock recruitment in 1977 not be
used to raise the 1977 catch level with a resulting high mortality on the new recruits, but that
the catch level be as low as possible to allow for as many of these new recruits as pessible to
contribute to future spawning stock size, thereby increasing the possibility of rebullding the
stock. In order to harvest the 1973 year-class properly, the exploitation of these age 4 fish

in 1977 should be kept to a minimum so as to allow the individual fish to grow to a better commer—
clal size before more Intensive exploitation starts. There is, therefore, every reason to keep
the 1977 catch level as low as possible, The Subcommittee consequently recommends that the 1977
TAC be set at zero.

Table 3 1llustrates the various levels of spawning biomass by 1978 and 1979 that will result from
various levels of fishing in 1977 and 1978 respectively. If the TAC for 1976 is fully taken, the
spawning biomase will be about 130,000 tons in Subarea 1 at the beginning of 1977. In order to
maintain this level of spawning stock at the beginning of 1978, the 1977 catch level ahould be
about 31,000 tons. A catch lower than this will lead to further improvement of spawning stock
size, whereas a catch above 31,000 tens will reduce spawning biomass to a further low level by
1978, although some Improvement will occur thereafter when the 1973 year-class enters the spawn-—
ing stock in 1979.

Table 3. Predicted catches (tomns) of Subarea 1 cod in 1577 and 1978 for varicus levels of
exploitation, and resultant spawning biomass at the heginning of 1978 and 1979.
(TAC of 45,000 tone for 1976 is assumed to be fully utilized.)

F in Spawning biomass Catch Spawvning blomass Catch Spavmning biomass
1977-78 1 Jan 1977 1977 1 Jan 1978 1978 1 Jan 1979
0 130,000 0 160,000 0 270,000
0.24 130,000 31,000 131,000 37,000 200,000
0.35(1976) 130,000 44,000 120,000 44,000 175,000
0.40(Fg, 1) 130.000 50,000 115,000 48,000 155,000

Maintenance of the present level of F(0.35) would lead to catches of about 44,000 tons in 1977
and 1978 and a spawning stock biomass of about 120,000 tons at the beginning of 1978 and about
175,000 tons at the start of 1979. Fishing at the Fp,1 level (0.40) in 1977 should lead to a
catch of about 50,000 tons but would reduce the spawning blomass to about 115,000 tons by 1978.
Cloee to 50% of the predicted catches for 1977 and scmewhat more than 50% of the spawning
blomass by 1978 would consist of cod of the 1971-7% year-classes, 1.e. those year-classes for
which estimation of recruitment has been used in doing the analysis.

In its last two reports to the Commission, the Subcommittee has pointed out that the matter of
managing the Subarea 1 cod fisheries, so as to take possible stock-recruitment relationships
into account, also involves regulation of the fisheries off East Greenland., The question of the
inter-relationship between cod stocks at Iceland and at Greenland has recently been discussed in
the ICES North-Western Working Group, whose pravisional report (Summ. Doc. 76/VI/7) was dis-
cussed by the Subcommittee. The report confirms both the emigration of part of the mature cod
from West Greenland to East Greenland and Iceland and the dependency of the West Greenland cod
on gpawning off southeast Greenland and probably also more northeastward between Fast Greenland
and Iceland. The Subcommittee endorses the statement by the ICES Working Group that, from a
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biological viewpoint, the cod stock in Div. 1E and 1F may be comsidered to be just as much
related to cod off East Greenland as to cod in Div. 1A to 1D.

The two Morth Atlantic fisherles commiselons may, therefore, wish to conslder ways to include

the cod stock off East Greenland in the regulation of the Greenland cod stocks. The Subcommittee
noted that the ICES Working Group had given no special advice on management of the East Greenland
cod. However, analyses presented to the Subcommittee (Res. Doc. 76/VI/17), using the same data
for catch by age~groups off East Greenland as was comsidered by the ICES Working Group but with
revised F-values (and assuming that recruitment to East Greenland is equal to recruitment to

Div. 1E and 1F), suggest that a catch for the Greenland area as a whole (ICNAF Subarea 1 + ICES
Subarea XIV) would be about 25% greater than that at West Creenland for the same level of F at
Fast and West Greenland. Thus, for a 1977 catch of 31,000 tons at West Greenland, a catch of
8,000 tons would apply for East Greenland. This figure of 8,000 tons 1is about 1,400 tons above
the 1974 catch of cod off East Greenland and also somewhat above the provisiomally reported catch
in 1975, but it is less than one-third of the high catches in 1970-72, when the average annual
yield was about 26,000 tons.

Should the Commission wish to consider a breakdown of the total Greenland area for management
purposes, it would be approprilate to consider Div. 1A-1D separately from Div. 1E-1F and East
Greenland combined, 1In that case, about 75% of an adopted TAC for Subarea 1 could be allocated
to Div. 1A-1D and rhe remainder of the Subarea 1 TAC added to whatever TAC might be set for East
Greenland (estimated to be about 25% of the Subarea 1 TAC), thus comstituring a TAC for the
region Div. 1E-1F + ICES Subarea XIV.

Creenland halibur In Statistical Area 0 and Subarea 1

Nominal catches from these areas increased from 10,000 tons in 1873 to 14,000 tons in 1974 and
to nearly 26,000 tons in 1975, the last figure being based on provisional statistics reported to
the present meeting and on information in the USSR Research Report (Summ. Doc. 76/VI/20}. 1In
1975, the Subcommittee comsidered 20,000 tons to be an appropriate level as a precautionary TAC
for 1976, At the present meeting, the Subcommittee, while expressing the need for caution
because of a possible by~catch problem in connection with the shrimp fishery in Subarea 1,
recommends that the TAC for 1977 remain at 20,000 toms.

Roundnose grenadier in Statistical Area 0 and Subarea 1 (Res. Doc. 76/VI/27, 28); Summ. Doc.

76/VI/18, 20)

Nominal catches of grenadier in these areas ranged from 5,000 to 12,000 tons during the 1967-75
period, the average annual catch being about 6,000 tons. The provisional 1975 catch was 5,000
tons, a decrease from the 1974 catch of 12,000 tons. New data were reported by German Democratlc
Republic and USSR (Summ. Doc. 76/VI/18,20).

Previously it was not possible to calculate the stock size because of the lack of data on the

age compositlion of catches. Two new methods of age determination are described in Res. Doc.
76/Iv/28, and the GDR samples for the years 1973 and 1974, together with length samples for pre-
vious years, were used in the stock assessment given in Res. Doc. 76/V1/27. Stock size and fish-
ing mortality were calculated by cohort analysis, based on age-groups as well as length-—groups.
Two options for M were used, 0.1 and 0.2, between which the actual value is likely to be found.

The results indicate that the fishing mortalities and catches of the more recent years are in
the range of the calculated F 1 (0.3 and 0.5), and the sustainable ylields are calculated to be
7,400 tons for M = 0.1 and 9,800 tons for M = 0,2. The Subcommittee accordingly recommends a
TAC of 8,000 tons for 1977.

Shrimp in Subarea 1 (Comm. Doc. 76/VI/20; Summ. Doc. 76/VI/19; Res. Doc. 76/VI/15, 16, 50)

Shrimp (Pandaiue borealis) is known to occur along most of the West Greenland coast both off-
shore and inshore. It is fished mainly In depths below 150 m, with most shrimp fishing grounds
having a depth of 250-500 m. Most of the offshore grounds occur in Div. 1A-~1C. Disko Bay is

by far the most important inshore ground, with catches accounting for about 70-80% of the imshore
catches.

The species has protandric hermaphrodism, 1.e. it starts its mature life perlod as male but, as
it grows further, a change of the gonads occurs and the animal remains female for the rest of its
1ife. The growth rate in Greenland waters ls very slow compared to more southern reglions of the
area of distribution. The change from male to female occurs at an age of 4-5 years. The females
are oviferous from spawning in July-August until hatching in April-May, and thelr growth rate is
thereby sc slow that it is difficult to distinguish older age-groups from each other in length
frequency dlagrams. However, the major part of the catches consist of age-groups 4 and older
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(1.e. females) but also of some 3-year-old males.

At least some of the observed fluctuatioms in abundance on individual grounds have been shown to
be connected with environmental changes, indicating that considerable migration, including passive
transportation with the currents, occurs regularly. The species is found mainly in the deeper

and warmer water masses originating from the Irminger current. After hatching the larvae are
found in the plankton and can be carried over long distances. The stock on one ground may,
therefore, well get a considerable part of its recruits from larvae hatched on another ground.

The stock in the Disko Bay area is thus thought to be rather dependent on stocks to the scuth

and to the west of the bay, and there are some indications that, besides the larval drift, in-
flow of adult shrimp to Disko Bay and other inshere grounds occurs more or lesa regularly.

Greenland has gradually huilt up a shrimp fishery and the industry 1s based mainly on inshore
grounds from Nanortalik (Div. 1F) to Disko Bay (Div. 1A), with the latter area accounting for
70-80% of the Greenlanders’ catches, There was scme fishing in the late 1930's at Holsteinsborg
(Div. 1B), but the development of the Greenland shrimp fishery started about 1950. By 1970 the
total catch of the Greenlanders had reached a level of 8,400 tons annually, and it has been
further increased to a level of about 10,000 tons iIn 1974-75 (Table 4). The existence of off—
shore grounds has been known for several years, and mapping and research sampling on them start~
ed in the early 1960's. Apart from some occasional fishing by Greenlanders on grounds close to
the shore, the offshore grounds were, however, not fished (for shrimps) before 1969 when Faroese
vessels started a fishery. Norway has participated since 1972, and in the last year or two
Spain and USSR have also participated in the fishery. Alsoc, some of the larger Greenland vessels
are now fishing mainly offshore. The development of the fishery 1s shown in Table 4 together
with the Greenlanders' fishery. No discarding occurs in the Greenlanders' fishery but some may
occur in the offshore fisheries.

Table 4. Annual nominal catches of shrimp from West Greenland, 1970-75.
(Figures for 1975 are provisional; the Spanish catch is a
rough estimate as given in Res. Doc. 76/VI/50; the catch for
Denmark (M) is at present a rough estimate; the USSR catch is
taken from Summ. Doc. 76/VI/20, reported as "other shellfish".)

1970 1971 1972 1973 1974 1975
Greenland 8,429 8,941 7,368 8,135 10,243 9,885
Faroes 130 496 755 1,371 2,023 5,300
Denmark (M} - - - 196 308 1,000
Norway - - 1,409 2,940 5,616 8,678
Spain - - - - ? 8,500
USSR ‘ - - - - - 6,033
Total Offshore 130 496 2,164 4,507 7,947+ 29,511
Grand Total 8,559 9,437 9,532 12,642 18,190+ 39,396

Compared to other North Atlantic areas where shrimp fishing 13 taking place, Subarea 1 now
accounte for by far the largest catch, followed by the Gulf of Maine. In 1975 the Greenland
catch was more than three times the highest catch ever achieved in the Gulf of Maine (12,766 tons
taken by the USA in 1969) where the USA catch by 1974 had decreased to 8,000 tons with a further
decrease in 1975 and 1976. The 1975 catch at Greenland 1s of the same magnitude as the USA catch
in Alaske for 1970 and about 60% of the highest USA catch recorded there (65,000 tons in 1973).

Noting the rapid development of the offshore fishery in 1975 and the Danish proposal to regulate
the fishery (Comm. Doc. 76/VI/20), the Subcommittee agreed that the fishery should be regulated
and therefore discussed some analyses carried out to estimate the stock size. An analysis,
based on some Faroese vessels' catch and effort in 1975 (Res. Doc. 76/VI/15) and the present
knowledge of the extension of the grounds, indicated that the stock size on the offshore grounds
is 80,000-90,000 tons. A similar analysis for some of the Spanish trawlers (Res. Doc. 76/VI/50)
and some special areas gave results for these areas, which were similar to the Faroese data for
the same areas. The stock size in question refers only te those age-groups in the stock which
are recrulted to the fishery. Most of the factors involved in the analyses will tend to under-
estimate the stock size. However, it is a bagic assumption that the cateh per unit effort of
the vessels, for which data are included in the analyses, do apply also to other parts of the
areas considered rather than just to those grounds actually fished. These analyses together
with the catch figures indicate that about one-third of the recruited stock was removed by the
fishery in 1975. It should be noted that offshore fishing in 1975 took place on & mearly virgin
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stock with several accumulated year-classes of adult shrimp. In the absence of a better know-
ledge of matural and fishing mortality, stock-recruiltment relatiomship, and year-class fluctua-
tions, the Subcommittee conslders that the maintenance of a catch level llke that in 1975 is too
risky and could lead to depletion of the (female) stock below that required to emsure a steady
reasonably high catch level.

Another analysis (Res. Doc. 76/VI/16), aimed at supplying a proposal for a precautionary quota,
ghould the Commission wish so, was discussed by the Subcommittee. One of the basic assumptions
in this analysis is that the recent catch level in the Disko Bay area {(about 8,000 tons) 1s close
to the long-term MSY level for this area, The area of Disko Bay is about 8,000 km?, including
grounds not actually fished but regarded as supply areas. The other basic assumption 1s that

the yleld per unit area (i.e. 1 ton per km? per year) applies also to the offshore fishing grounds
and thelr supply areas, if any. However, for areas adjacent to Disko Bay (west and southwest of
the bay), the yleld figure used in the analysis was reduced to 0.5 tons per lcmz, thereby taking
into account the likely importance of these areas for the recruitment to Disko Bay, including

the possible Intrusion of adult shrimp from these areas to the bay. If the baslc assumptions
hold, then the analysis indicates that a probable MSY level for the offshore grounds as a whole
is about 26,000 tons annually. It should be stressed that this figure applles to the total catch
including possible discards.

The basic assumption that the recent catch level in the Disko Bay area represents the MSY level
was consldered. In the absence of proper information on long-term trends 1lnm catch per effort,
the Subcommittee was not able to make an analysils of this questlon. It was noted, however, that
gear lmprovement has taken place and that fishermen report that they have to switch more
frequently than formerly between grounds to mailntain their daily catch rate. It was also shown
that the stock density on the offshore grounds in Div, 1C-1E is not as high as in Div. 1B (Res.
Doc., 76/VI/15, Table 2). Thus the long-term catch level per unit area for these southern grounds
probably cannot be taken to be as high as for Disko Bay area. It was also noted that there

might be a relationship between the present high stock density of shrimp and the rather low level
of the cod stock, since the cod 1s known to be one of the important predators on shrimp. After
considering all of the avallable data, the Subcommittee recommends that the Commission limit
shrimp fishing in Subarea 1 so_ that the total catch on offshore grounds {Convention Area) should
in any case not eXceed 26,000 tons annually, including all discards.

The Subcommittee discussed the blelogical aspects of the desirability of breaking a possible
overall TAC down by areas (ICHAF divisions or specific fishing groumnds). Quite clearly, if the
possible TAC is not broken down, overfishing may occur locally and could be critical if it
occurred in areas important for recruitment. If the Commission wishes to consider a breakdown
of an overall TAC, the Subcommittee advises that, in addition to the cautlon mentioned for the
areas close to Disko Bay, attentlon should be placed on the stock-recrultment relationship in
conmection with the 1llkely drift of larvae northwards. It would thus seem advisable to have a
relatively light exploitation rate of stocks in Div. 1E-1D and southern part of Div, 1C. Stock
density on these grounda geems to be less tham one-half of that in Div. 1B (Res. Doc. 76/VI/15,
Table 2) so that the MSY level here may be overestimated by applying the Disko Bay unit to these
areas. On the other hand, apart from the possible precaution to be taken for areas supplying
recruitment to the Disko Bay, grounds in the northernmost part of the subarea may be more
heavily fished. This would ‘apply specifically to grounds so far to the north that there is a
possibllity that larvae from these stocks are lost through drift to unfavourable environments.

In connection with a discussion of a break-down of a possible TAC the Commlsslon may wish to
consider an effort regulation combined with or instead of a TAC. The Subcommittee did mot
discuss this matter in any detail due to the lack of adequate data for most gear/vessel categor-
1es.

The Subcommittee discussed the desirability of a mesh size regulation. Data availlable suggest
that the most proper mesh size in the trawl codend is 22 mm knot to knot (approximately 44 mm
stretched mesh} (Res. Doc. 76/VI/16). Such a mesh size would diminish catch of small shrimp of
age-group 3 and would not reduce catch of larger shrimp to any great extent compared to catches
obtalned by smaller mesh sizes.

It was also poilnted cut that specilal nursery grounds may exlst, especlally in more shallow water
than the actual grounds fished, but no such specific areas can at present be described.

The Subcommittee stresses that information on catch and effort in the shrimp fisheries should

be recorded through the adopted STATLANT reporting system in the form applicable to ICRAF. The
Subcommittee further urges countries participating in the fishery to supply all relevant infor-
mation on by-catches and discards, and that samples of catches and landings be taken and reported
to ICNAF.
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V. SUBAREAS 2 AND 3

Fishery Trends

The provisional nominal catch of all species in Subarea 2 in 1975 was 287,000 tons, approximately
30,000 tons greater than in 1974 and 128,000 tons greater than the low level of 1973 {159,000 tons).
The higher total production was mainly attributable to increases In the catches of redfish, roundnose
grenadier and capelin. The cod catch, on the other hand, declined from 125,000 tons 1n 1974 to
89,000 tons in 1975.

In Subarea 3 the total nominal catch of all speciles decreased from 934,000 tons in 1974 to 826,000
tons in 1975. This was due principally to a marked decrease in the cod catch, which declined by
almost 100,000 tons to 314,000 tons iIn 1975. This decline was most marked in the northern divisions
(3K and 3L) and the cod catch as a whole in Subarea 3 was substantially less than the sum of the 1975
TACs for cod in thls area, The redfish catch (88,000 tons) was also lower than in 1974 (116,000
tons), in conformity with the lower TACs set for 1975, However, in Div. 3P the redfish catch of
28,000 tons was slightly greater than the TAC (25,000 tons). The catches of other species subject

to quota regulations in the Subarea were similar to those of 1974, and 1n all cases they were leas
than the TACs, although the capelin catch of 220,000 tons was the highest csince the fishery for this
specles commenced in the early 1970's.

Speciles Review

Table 5 contains a summary of recent catches and TACs, including those recommended for 1977, for
stocks under consideratlon for management in Subareas 2 and 3. The TACs listed include quantities,
if any, estimated toc be taken outside the Convention Area.

a) Cod in Divisions 2G and 2H

Catches of cod in this area declined from an average of 70,000 tons in the period 1965-69 to
10,000 tons in the period 1970-74. Part of this decline may be attributed to severe ice condi-
tions during the latter period. The provisional catch in 1975 was about 6,000 tons. An anal-
ytlcal assessment of this stock, presented in 1973, showed the catch corresponding to F .
assuming average recrultment to be in the order of 40,000 tons. Because of the very large
catches in the late 1960's, the older fish had been severely depleted. In addition, the younger
year-classes were apparently poor. For these reasons, a TAC of 20,000 tons was adopted by the
Commission for 1974, 1975 and 1976 to allow the stock to rebulld. Since 1973, data have not
been sufficient to allow an updating of the assessment. Sampling data {length and age compoai-
tions) and catch rates are urgently needed to properly assess this stock.

Although catch rates of FRG trawlers showed an improvement in 1974-75 over the low levels of
1971-73, it was not possible to determine whether the Increase was due to increased abundance or
to changes in fisbing pattern and avallability. In view of the uncertainties in determining the
status of this stock, the Subcomnmittee recommends that the TAC for 1977 remain at the level of

20,000 tons.

b) Cod in Divisions 2J, 3K and 3L (Res. Doc. 76/VI/53; Summ. Doc. 76/VI/17, 1B, 20)

Average annual catches of cod in this area declined from about 650,000 tons in the period 1965-69
to about 425,000 tons in 1970-74. The provisional catch in 1975 was about 280,000 tons. Catch
rates for GDR and FRG fisheries in 1975 tend to show a decline in abundance in comparison with
those for 1974. The bottom trawl survey conducted by USSR shows a decline in the number of cod
per hour trawling in Div. 3K and 3L from 72 fish in 1974 to 33 fish in 13875.

Age composition data for 1975 indicate that the catches consisted of older fish than in 1974,
with the 1967 and 1968 year-classes predominating. The USSR young fish survey shows the 1970,
1971 and 1972 year—classes to be poor. However, the FRG groundfish survey, conducted later in
the year, indicates that the 1972 year-clasa 15 stronger than those of 1970 and 1971.

Estimates of recruitment were derived from a consideration of the results of the USSR young fish
surveys. It was noted that the correlation between values of year-class strength derived from
the young fish surveys and values for these year-classes from the virtual population analysis is
not good, indicating that the recruitment estimates are subject to a great deal of variatiom.

Welght-at-age data were reviewed and considered appropriate for use for the stock as a whole.
A virtual population analysis and catch projections based on the results of this analysis were

considered, assuming that the TAC for 1976 will be caught and using recruitment values derived
as described above. A catch at Fpuy of 260,000 tons in 1977 would result in a spawning stock
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glize of about 600,000 tone at the end of the year, compared to a level of 1.2 million tons tor
the 1969-72 period. In view of the current low level of stock size and the very poor recruitment
of year-classes younger than that of 1969, concern was expressed that tbe spawning stock may now
be at a level which would result in wide fluctuations in recruitment and, consequently, a series
of years of poor recrultment might well be the result. At the level of F0_1=0.2, the yleld in
1977 would amount to about 160,000 tong. Continued fishing at this level, assuming average re-
cruitment over the period 1970-74, would result in catch and spawning biomsss levels (000 tons)
as follows:

1977 1980 1983 1986
Spauning bilomass
at atart of year 680 930 1,200 1,400
Catch 160 250 300 325

Table 5. Subareas 2 and 3: summary of nominal catches (1971-75) and TACs (1973-77) by species

and stock area. (Nominal catches for 1975 are based on advance provisional statistics
for April 1976 assessments, and TACs in parentheses are those recommended by the
Assessments Subcommittee.)

Stock Nominal catches (000 tons) TACs (000 tons)
Specles area 1971 1972 1973 1974 1975 1973 1974 1975 1976 1977
Cod 2GH 13 14 + 4 6 20.0 20.0 20.0 (20.0)

2J+3KL 432 458 355 373 277 665.5 656.7 554,0 300.0 (160.0)
M 34 58 23 25 23 - 40.0 40,0 40.0  (25.0)
3N0 126 103 80 73 45 103.5 101.1 87.7 43.0  (30.0)
3Ps 64 44 53 47 36 70.5 70.0 62.4 47.5 (32.0)
Redfish 243K 19 20 39 30 23 - 30.0 30.0 30.0 (30.0)
M 8 42 22 35 16 - 40.0 16.0 16.0 (16.0)
ILN 34 29 33 22 17 - 28.0 20.0 20.0 (16.0)
30 20 16 9 13 14 - 16.0 16.0 16.0 (16.0)
3p 28 26 18 22 28 - 25.0 25.0 18.0 (18.0)
A. plaice 243K 5 9 5 6 6 - 10.5 8.0 8.0 (8.0)
M 1 1 1 2 2 - 2.0 2.0 2.0 (2.0)
3LKRO 68 59 53 46 43 60.5 60.0 60.0 47.0 (47.0)
3Pa 7 7 15 7 4 - 11.0 11.0 8.0 (6.0)
Witch 2J43KL 16 17 24 16 13 - 22,0 17.0 17.0 (17.0)
INO 15 9 7 8 6 - 10.0 10.0 10.0 (10.0)
3Ps 2 b 3 2 1 - 3.0 3.0 3.0 (3.0)
Yellowtail 3LRO 37 39 33 24 23 50.0 40.0 35.0 9.0 (12.0)
G. halibut 2+3KL 25 30 29 27 28 - 40.0 40.0 30.0 (30.0)
R. grenadier 243 75 24 18 28 28 - 32.0 32.0 32.0 (35.0)
Capelin 2+3K + 46 136 127 189 - 110+ 16042 16042 (300.0)
3L 1 1 4 58 30 i 45+ 45+
INo 1 21 127 101 122 - lag+pl 126+ 126+(3(200.0)%
3Ps 1 3 1 2 2 9+ 9+ -
Mackerel 3t+4 24 22 38 45 37 - 55.0°  70.0 56.0 (0.0)8
56 349 387 381 295 246 450.0 304.0 285.0 254.0 e
Squid-Tllex 3+4 9 2 10 + 17 - - 25.0 25.07  (25.0)
! Countries without specific allocations may each take up to 10,000 tons from the stocks, no more
than 5,000 tons of which may be taken in Div. 3LNOPs.
2 countries without specific allocations may each take up to 10,000 tons.
3 Countries without specific allocaticns may each take up to 5,000 tons im Div. 3LNOPs, but no more
than 5,000 tonms in aggregate from Div. 3L and no more than 1,000 tons in aggregate from Subdiv. 3Ps,
% No more than 50,000 tons of which should be teken in Div. 3L and no more than 10,000 tons in
Subdiv. 3Ps.
5 TAC pertains to Div. 4VWX only.
: Recommended TAC subject to re-assessment at 1976 Annual Meeting (see Section VII, 2(p)).

Countries without specific allocations may eacb take up to 3,000 tons.
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Fishing at Fg,1 in 1977, the spawning stock at the end of the year would not be reduced below

the level at the start of the year, whereas fishing at Fpay during 1977 would result in a spawn-
ing stock at the end of the year about 12% lower than that at the beginning of the year. In view
of the poor recrultment in recent years and the low level of spawning stock size, and consldering
that the 1972 year-class may be moderately strong, the Subcommlittee conaldered that a reduced
catch in 1977 was appropriate to preserve the spawning stock and to allow the incoming year-
classes to contribute more fully to the fishery. The Subcommittee therefore recommends that the
TAC in 1977 be set at 160,000 tons, the yield corresponding to fishing at Pa.1:

Cod in Division 3M (Res. Doc. 76/VI/33, 53; Summ. Doc. 76/V1/20)

Catches of cod 1n this area declined from an average of about 42,000 tons in the period 1965-69
to about 33,000 tons in 1970-74. The catches in 1973, 1974 and 1975 were each in the order of
25,000 tons. An analytical assessment presented in 1973 indicated that the average long~term
yield is about 40,000 tons annually. This estimate 13 confirmed by a general production model
assesement presented at this meeting, which indicates that, following the high fishing activity
in 1972, the stock was Iin a somewhat depressed condition.

Sampling data have been exceedingly scanty over tbe past few years, and no updating of the anal-
ytical assessment has been possible. Length frequencies for the fourth quarter of 1975, sub-
mitted by Portugal and United Kingdom, show that catches were composed predominantly of cod
smaller than 50 cm. Sampling data, submitted by Canada, indicate that catches in June by com-
mercial pair trawlers were composed of larger cod (mean length at 60 cm) and also that a
considerable increase in growth rate may have occurred over the past few years. USSR surveys in
the area demonstrate wide fluctuations in recruitment but a remarkably strong 1973 year-class is
indicated. Catch rate data indicate a downward trend in stock abundance since 1963, but there
was some improvement in 1974, This improvement may well continve in the immediate future as the
strong 1973 year-class enters the fishery,

The Commission has adopted a TAC of 40,000 tons for this stock since 1974. The decline in catch
rate, the fact that catches in the last 3 years have been considerably below 40,000 tons, and the
evidence showlng that the stock is now composed mainly of smaller and younger cod suggest that

the stock at present is not in a condition to support the continued fishery at the MSY level.

A TAC at a lower level would provide the opportunity for the younger fish, including the apparent-
ly strong 1973 year-class, to grow and contribute greater catches over a longer period of time.
The Subcommittee considered that the TAC for 1976 was rather high and accordingly recommends

that the TAC for 1977 be set at 25,000 tons, correspending to the level of catches in the last

three years.

Cod in Divisions 3N and 30 (Summ. Doc. 76/VI/8, 20)

Nominal catches of cod in this area have shown a sharp decline from a high of 227,000 tons in
1967 to 73,000 tons in 1974. Provisional statistics for 1975 indicate a further decline to
45,000 tons. The 1975 catch represents a shortfall of 43,000 tons on the 1975 TAC of 87,700 tons.

Due to the paucity of sampling data, it was impossible to comnstruct satisfactory estimates of
catch-at-age in 1975. Only two length and age frequency samples were available, and to use these
to convert the catches of all countries to numbers caught by age—groups might well result in ser-
ious biases. It was possible to make an assessment using 1974 catch-at-age data (Summ. Doc.
76/V1/8B), but, due to the depleted state of the older age-groups, the catches predicted for 1977
were based largely on assumptions about the sizes of the lncoming year-classes. This is clearly
an unsatisfactory basis for predicting TACs.

Catch rates of Spanish pair trawlers showed a substantial decline during 1968-74. On the basis
of changes in Spanish and USSR fishing effort between the late 1960's and 1973 and in the cor-
relation between fishing effort and fishing mortality in the 1960's, a fishing mortality of 0.7
(well in excess of Fpax at 0.25) was estimated for '1974. Comparable catch rate data are not yet
avallable for 1975. USSR trawl surveys (Summ. Doc. 76/V1/20) and Canadian surveys in the area
suggest that the stock in 1975 was at a low level of abundance similar to that in 1974. If this
is the case, the decline in catch between 1974 and 1975 is due to a decrease in fishing effort,
and the F-value applicable to the 1975 fishery is about D.5. At the September 1975 Special
Commission Meeting, the total biomass of cod (age 4 and older) at the beginning of 1975 was
estimated to be about 234,000 tons, or about 60% of the average blomass in the 1960's. The
Subcommittee affirms its conclusions of that meeting that, in order to safeguard future produc~-
tivity, it is deairable to restore the total biomass to at least the earlier level,

At the September 1975 Special Commission Meeting, the Subcommittee recommended z TAC of 43,000
tons for 1976. Insufficient data are available at the present time to provide an adequate re-
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assessment of this stock, and no particular figure could be determined for the yield in 1877.

The Subcommittee noted that the TACs adopted by the Commission for 1973 and 1974 were well above
those recommended by STACRES and that the adopted TAGs were mot fully utilized. The shortfalls
in catch with respect to the TACs in 1973, 1974 and 1975 were 24,000, 28,000 and 43,000 tons re-
spectively. In view of the lack of sampling data for this stock and In such cases where the
stock is known to be depressed, a substantial reduction in TAC is in order so that the stock can
be protected. The Subcommittee therefore recommends that the TAC be reduced 257 below the 1976
TAC (43,000 tons) and be set at 30,000 toms for 1977. This level of catch is consistent with the

calculation that it was possible to make for this stock with the very limited data avallable.

Cod in Subdivision 3Ps

Nominal catches of cod in this area declined from 53,000 tonms in 1973 to 46,700 tons in 1974, and
provisional statistics for 1975 indicate a further decline to 36,000 tons.

At its April 1975 Meeting, the Subcommittee concluded that fishlng at Fpay (0.3) in 1976 would
yield a cateh of 55,000 tons, but, since this figure was not substantially different from the

TAC of the previous year, a TAC of 60,000 tons was recommended for 1976. At the September 1975
Special Commission Meeting, a re-examination of the data considered at the April 1975 Meeting
together with additional information indicated a catch of 47,500 tons for 1976 by fishing at F_ ...,
the TAC subsequently adopted by the Commiseicn.

An updating of the virtual population analysis, using the 1975 provisional catch of 36,000 tons,
indicated a catch for 1977 of 45,000 tons at Fpg, = 0.3. Continued fishing at Fp,, under average
recruitment conditions would result in an improvement in biomasa from about 220,000 tons in 1977

to about 260,000 tons in 1986. Fishing at Fg_1 (0.2) in 1977 would provide a catch of 32,000 tomns,
but with continued fishing at this level, again assuming average recruitment, there would be a
substantial increase in biomass to 325,000 tons by 1986. A catch of 45,000 tons at Fpax in 1977
would result in a spawning stock size of about 160,000 tons at the beginning of 1978 compared to
the average level of 140,000 tons during 1969-72. Assuming average recrultment and continued
fishing at Fpay, the spawning blomass would reach a level of about 170,000 tons by 1984, Fishing
at the Fg,1 level in 1977 would result in a spawning biomass of about 175,000 tous at the beginning
of 1978, and continued fisbing at that level, assuming average recruitment, would lead to a
spawning stock size of about 225,000 tons by 1984.

The Subcommittee noted that about one-third of the catch by weight in 1977 would depend on year-
classes for which only average recruitment estimates were used in the analysis. In view of this
uncertainty, the Subcommittee considers it prudent to fish at a level lower than Fp., and there-
fore recommends that the TAC for 1977 be set at 32,000 tons, the yield corresponding to fishing
at Fg 1 using the assumed average recruitment values.

Redfish in Subarea 2 and Division 3K

Previous general production analysea Indicated that this stock can sustain catches of 40,000~
45,000 tons per year under equilibrium conditioms, but the stock has been in a depressed condition
in recent years. Catches in relation to fishing effort during 1966-74 were below the equilibrium
curve. Catches increased from 20,000 tons im 1972 to 39,000 tons in 1973, the largest catch
gsince 1965, but subsequently declined to 30,000 toms im 1974 and to 23,000 tons in 1975 under
quota regulation. The Increased catch in 1973 resulted from increased effort directed toward

the stock in response to improvement in catch per unit effort. Effort declined from 2,300
standard days fished (days fished by 2000+ GRT trawlers) im 1973 to 1,840 days in 1874. Catch
per standard day fished was 16.4 tons 1in 1974 compared with 16.8 tons in 1973, both of which
were above the 1971-72 level but only slightly better than the 13.2-15.0 tons per day during
1967-70., Commercial length frequency data indicate that catches in 1975 contained a higher
proportion (in numbers) of 22-30 cm fish than durlng 1972-74. However, there was a marked ab-
sence of younger age—groups (fish less than 20 cm) in 1974 and 1975 research surveys by Federal
Republic of Germany, uaing amall-meshed liners in the survey trawl.

The TACs for 1974-76 were limited to 30,000 tonms in order to permit the stock to rebuild from

the depreased level of the late 1960's and early 1970's. Since redfish is a slow-growing, long-
lived species, the Subcommittee recommends that the TAC for 1977 be maintained at 30,000 tons to
take advantage of somewhat improved recrultment, which began to enter the fishery in 1975, to
permit rebuilding of the atock, This level of catch i1s expected to control the fishing mortality
below Fygy-

Redfish in Division IM

Maximum sustainable yleld estimates of 13,000-17,000 tona were derived previously from a general
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production study of this stock. A previous yield-per-recruit analysis indicated an Fg_ 1 level of
0.2-0.3 and suggested that the average level of fishing mortality during 1963-73, when catches
averaged 13,600 tons, may have been at or greater than Fg ] for the average recruitment levels
during that period. Because of the lack of data on the age composition of the commercial catches
during 1974-75, it has not been possible to update this assessment. However, it was noted that
the estimated level of fishing mortality during 1972-73 of 0.8-1.0, with an average catch of
33,000 tons, was considerably beyond the Fg 1 level. The catch declined from 43,000 tons in 1972
{almost five times the average 1963-71 level of 8,500 tons) to 22,000 toms in 1973, increased to
35,000 tons in 1974 and declined to 16,000 tons in 1975 under quota regulation. The catch per
standard day fished by 150-499 GRT otter trawlers increased substantially from 3.4 tons in 1969
to 7.8 tons in 1972 and subsequently declined to 6.6 tons in 1973 and 5.5 tons in 1974. For the
first time, substantial quantities of redfish (about 13,000 tons) were reported taken by midwater
trawl in 1974. USSR vessels (2000+ GRT) reported midwater trawl catch rates of 33 tons per day
fished in 1974. According to information noted at the January 1976 Special Commission Meeting,
significant quantities of redfish may bave been taken by midwater trawl in both Div. 3M and Div.
3LN dutring 1972 and 1973 but reported as caught by otter trawl without distinction between bottom
and midwater fishing. Canadian vessels of 500-999 GRT, on the basis of limited midwater trawling
for redfish in Div. 3M during 1975, reported catch rates of 16.6 tons per day fished.

The available evidence indicates that catches of the magnitude of those taken during 1972-74
could not be sustained without risking stock depletion. Because it is not possible to specify
the level of catch in 1977 corresponding to Fp,1 or alternative levels of fishing mortality, the
Subcommittee recommends that the TAC for 1977 remain at 16,000 tons, approximately the level of
the estimated maximum sustainable yield,

Redfish in Divisions 3L and 3N

The 1973 redfish catch from this area was 33,000 tons, approximately the same as the 1971~72
average of 32,000 tons but in excess of the estimated MSY level of 20,000 tons, derived previously
from a general production amalysis of effort data from the redfish fishery in Div. 3N and extrap-
olated to include Div. 3L. The 1974 and 1975 catches under quota regulation at TACs of 28,000
and 20,000 tons respectively were substantially lower at 22,000 and 17,000 tons. For the first
time in 1974 significant quantities (8,100 tons) were reported taken by midwater trawl, chiefly
in Div. 3L. Because of the apparent lack of a direct bottom trawl fighery for redfish in 1974,
it has not been possible to update the general production assessment, upon which the earlier MSY
estimate was based. Bottom trawl catch rates had been relatively stable during 1966-73 with a
slight increase during 1972-73. Canadian vessels of 500-999 GRT, based on limited midwater fish-
ing for redfish in Div. 3L during 1975, reported midwater trawl catch rates of 15.9 toms per day
fished.

No commercial length or age data were available for this stock during 1967-74, despite the in-
creased catchea of 1971-73. However, some sampling data were available for 1975 midwater trawl
catches. These indicated that the redfish caught by midwater trawl were of a considerably larger
size (36-40 cm for males and bimodal for females at 30-34 cm and 40-46 cm with the larger-sized
fish predominating} than those normally taken by bottom trawl. The Subcommittee noted the
possibility that this new midwater fishery may be exploiting the oceanic pelagic redfish instead
of the North American shelf redfish which are fished traditionally by bottom trawl. The pre-
dominance of very large redfish in 1975 midwater trawl catches could be due to fishing the coastal
fringe of the oceanic redfish which occur pelagically between North America and West Greenland
and which are much faster-growing, attaining a considerably larger size than the North American
redfish. If the same species or stock fished previously by beottom trawl primarily in Div. 3N

is now being taken by midwater trawl, the occurrence of these very large fish at high catch rates
would suggest that this stock has not been subjected to a high rate of exploitation in recent
YEAars.

An examination of catches in relation to fishing effort, calculated from catches and bottom trawl
catch rates during 1971-73, indicated that fishing effort during those years was beyond the Fus
level. TIn view of the uncertainty about the level.of fishing effort directed toward redfish in
this area during 1974-75 and assuming that the same stock complex 1s being fished by midwater
trawl as by bottom trawl, the Subcommittee recommends a TAC of 16,000 tons for 1977 to reduce
effort below the Fugy level in order to compensate for the fact that fishing effort was beyond
the Fygy level during 1971-73, Priority should be glven to stock-species identification studies
for redfish in this area in order to resolve the uncertainties that have arisen as a result of
the recent development of a midwater fishery.

Redfish in Division 30

Catches from this stock declined from approximately 20,000 tons in 1971 to 16,000 tons in 1972
and 9,000 tons in 1973, but subsequently increased to 13,000 tons in 1974 and 14,500 tons in 1975
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under quota regulation. Catch per standard hour fished has increased significantly from 0.7 tons
in 1971 to 1.2 tons imn 1974. The decline in cateh during 1972 and 1973 apparently resulted from
decreased fishing effort rather than decreased abundance, since the upward trend In catch per
unit effort indicates an increase in abundance or availability during 1971-74.

No commercial length or age data have been available for this stock since 1968, The upward

trend in commercial catch per unit effort suggests that this stock may have been experlencing
good recruitment in recent years. In view of the lack of adequate data to permit a more detailed
assessment of this stock, the Subcommittee recommends that the 1977 TAC for this stock remain

at 16,000 tons.

Redfish in Division 3P

Nominal catches from this stock were at a relatively high level during 1969-72, averaging about
31,000 tons. The catch declined from 27,500 tons in 1971 to 26,000 tons in 1972 and 18,000 tons
in 1973. There was an increase to 22,000 tons in 1974, when a TAC of 25,000 tons was first
applied to this stock, The provisienal 1975 catch of 28,000 tons was in excess of the TAC of
25,000 tons. The catch per unit effort of Canadian bottom trawlers (150-499 GRT), which had
exhibited a steady decline from more than 0.9 tons per hour in 1965 to 0.5 tons per hour in 1974,
levelled off at 0.5 tons per hour in 1975. The catch rates of Canadian midwater trawlers
{500-999 GRT) declined from 1.48 tons per hour in 1973 to 0.92 tons per hour in 1975. The in—
crease in catch from 18,000 tons in 1973 to 23,000 tons in 1974 and 28,000 tons in 1975 was
accomplished only through substantial increases in fishing effort, beyond that required to attain
the MSY under equilibrium conditions.

Commercial catch rate data indicated a high level of redfish abundance in this area during the
mid-to-late 1960's with above-average recrultment to the fishery. Omnly about one~half as many
redfish older than age & were caught in research surveys of the area in 1973, 1974 and 1975 as in
a comparable survey in 1965 at the onset of the recent period of increased exploitation. These
moderately good year—classes (1964-66), which are expected to enter the fishery over the mnext
several years, appear to be only one-half as abundant as those of the mid-to-late 1950's, which
supported the fishery during 1965-75. The yield from these year-classes of 1964-66 would there-
fore be expected to be substantially less than that supported by the earlier level of recrultment.
Canadian commercial age composition data for 1975 indicate a shift to exploiltation of slightly
older fish in 1975, possibly due to some shift in fishing activity from Subdiv. 3Pn to 3Ps. The
year-classes of the mid-1960"s are not yet contributing as significantly to the fishery as expect-
ed, but they were present to a very limited extent in bottom trawl catches in 1975.

On the basis of revised estimates of MSY (20,000-23,000 tons) and preliminary indicatioms that
the catch per unit effort in 1975 would be at about the same level as in 1974, the Subcommittee
at the Seprember 1975 Speclal Commission Meeting concluded that a TAC of 18,000 tons would
maintain fishing effort at the MSY level in 1976. Estimates of fishing mortality from commercial
age compositlon data during 1973-75 indicate that fishing mortality during that period, when
catches averaged 22,500 tons, was at the F.; level. Because catch per unit effort apparently
stabllized in 1975, similar considerations suggest that a TAC of 18,000 tons would maintain fish-
ing effort at the MSY level in 1977. In view of some uncertainty about the degree of dependence
to be expected 1in 1977 upon the mid-196Q's year-classes and about the relative strength of these
recruiting year-classes, 1t is not possible to specify the level of catch in 1977 corresponding
to Fy ; and alternative levels of fishing mortality. Therefore, the Subcommittee recommends that
the TAC for 1977 be 18,000 tons, the same level of TAC as adopted for 1976.

American plalce in Subarea 2 and Ddvision 3K

Nominal catches since 1973 have averaged about 5,500 tons annually, with a provisional catch of

5,700 tons for 1975. TACS of 8,000 tons for 1975 and 1976 were set by the Commission at the 1974
and 1975 Annual Meetings, almed at managing the stock at the Fp 7 level of fishing mortality (0.45
for males and 0.30 for females). This fishery is to & large extent a by-catch fishery, hut it is
of considerable importance to the Canadian inshore gillnet fishermen, whose catches have declined
somewhat 1n recent years, attributgble in part to adverse ice conditions. No new data for this

stock were availlable at this time, so the Subcommittee recommends that the TAC for 1977 remain at
8,000 tons.

American plaice in Division 3M

Nominal catches for this stock were 504 tons in 1973, 1,928 tons in 1974 and approximately 1,700
tons in 1975. Based on average catch statistics, the Subcommittee again recommends that the TAC
for 1977 be maintained at the 1976 level of 2,000 tona.
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American plaice in Divisions 3L, 3N and 30

Nominal catches from this stock have declined from 94,000 tons in 1967 to 68,000 tons in 1971

and to 46,000 tons in 1974. Provisional statlstics indicate a catch of 43,400 tons in 1975. The
TAC for the years 1973 to 1975 was set at 60,000 tons annually and this was expected to regulate
the fishery at Fy ; (0.50 for males and 0.45 for females). However, an updated assessment pre-
sented at the April 1975 Meeting of the Subcommittee Indicated a fairly major reduction im stock
abundance, especially in the Div. 3L segment of the stock area, and the Subcommittee recommended
a reductlon in the TAC for 1976 to 47,000 tons, which was calculated on the basis of 35,000 tons
for Div. 3LN and an estimate of 12,000 tons for Div. 30.

Catch rates have declined in recent years, but data for 1975 from commerclal trawlers in Div, 3LN
indicate that stock abundance has stabilized somewhat and data from research surveys indicate a
slightly upward trend compared with the level in 1974. On the basis of the virtual population
analysis presented at the present meeting, the Subcommlttee recommends that the TAC for 1977
remain at 47,000 tons, corresponding to fishing at Fg,j, calculated on the basis of 37,000 tons

for Div. 3LN and 10,000 tons for Div. 30. The latter value for Div. 30 is slightly lower than
that estimated for 1976 because of a decrease in catch rate in this division in 1975,

Some 1ndication of the conditlion of the stock i1s given in the following table, with reference to
the relative size of the spawning bilomass of females in Div. 3L and 3N, using average recruitment
values for 1971-73. Females are 50% mature at age 10.5 years in Div. 3L and at age 8.5 years in
Div. 3N, No information was avallable to calculate comparable values for Div. 30. The assoclated
F-values for fully recruited age-groups are given in parenthesis.

Spawning blomass of females (000 toms)

Div. 1965-70 1973 1974 1975 1976 1977 1981
3L 120 (0.57) 55 (1.20) 51 (0.41) 63 (0.50) 73 (0.45) 80 (0.45) 90 (0.45)
3N 78 (0.40) 90 (0.90) 63 (0.40) 65 (0.60) 71 (0.45) 78 (0.45) 100 (0.45)

These trends in spawning blomass indicate that, if recruitment remalns at tbe average level, the
present regime of managing the fishery at Fp_ 1 (0.45 for females) should restore the stock to a
higher level of abundance than 1Is the case at present.

American plaice in Subdivision 3Ps

Except in 1973, when 15,000 tons were taken, nominal catches from this stock for 1971-74 averaged
about 7,000 tons annually, Provisional statistics for 1975 indicate a catch of 4,200 tons. To a
large extent this 1s a by-catch fishery with cod being the specles sought. On the basis of an
assessment in 1975, the previous TAC of 11,000 tons was reduced to 8,000 tons for 1976, in order
to regulate the catch at Fg_ 1 (0.35 for males and 0.20 for females). The average annual catch of
5,500 tons for 1974-75 generated a fishing mortality of Fg,1. The Subcommittee therefore
recommends that the TAC for 1977 be set at 6,000 tons in order to maintaln the fishing wortality
at Fg.1.

Witch flounder in Divisions 2J, 3K and 3L

Nominal catches from this stock declined from 24,000 tons in 1973 to 16,000 tons in 1974, and
provisional statistics Indicate a further decline to about 12,500 tons in 1975. This fishery is
to a large extent a by-catch fishery, but it 1s of conslderable importance to the Canadian inshore
fishermen, whose catches in recent years have been somewhat reduced due to local ice conditlions,
especlally in Div. 3K. On the basls of a yleld-per-recruit assessment presented at the 1974
Annual Meeting, a TAC of 17,000 tons was recommended which would regulate the fishery at Fo.1
(0.30 for males and 0.25 for females). Since no new data are available at present, the Subcommit-
tee recommends that the TAC for 1977 remaln at 17,000 tons.

Witch flounder in Divisions 3N and 30

Recent nominal catches have ranged from 15,000 tons in 1971 to 8,000 tons in 1974, and provisional
statistics indicate a further decline to 6,000 tons in 1975. This is mainly a by-catch fishery
assoclated with the cod and American plaice fisheries. A TAC of 10,000 tons was recommended for
1976 based on a yleld-per-recrult assessment presented in 1975, indicating that fishing at Fg.1
(0.45 for males and 0.40 for females) would allow this yleld. In the absence of any new infor-
mation, the Subcommittee recommends that the TAC for 1977 remain at 10,000 toms.
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Witch flounder in Subdivision 3Ps {Res. Doc. 76/VI/39)

Nominal catches have remained at the level of 2,000-3,000 tons in 1971-74 but declined to 1,400
tons in 1975. This is primarily a by-catch fishery. A yleld-per-recruilt assessment presented

at the present meeting indicates a yileld of 3,000 tons by fishing at Fg,1 (0.25 for males and 0.20
for females). The Subcommittee accordingly recommends a TAC of 3,000 tons for 1977.

Yellowtall flounder in Divisions 3L, 3N and 30 (Res. Doc. 76/VI/67)}

Nominal catches from this stock increased from extremely low levels in 1964-65 tc a maximum of
39,000 tons in 1972, and subsequently declined to 24,000 topns in 1974. Provisional statistics
indicate that about 23,000 tons were takenm in 1975. TACs for the years 1973 to 1975 were estab—
lished at 50,000, 40,000 and 35,000 tons respectively. An assessment presented in 1975 indicated
that fishing mortality was extremely high and that the expected levels of recruitment were mot
being realized. Indications of a decline in stock abundance came from both research surveys and
catch rate data for the Canadian fishery, with the latter showing a decline of 30% between 1973
and 1974. The Subcommittee at its 1975 Meeting accordingly recommended a TAC of 10,000 toms for
1976, a yleld slightly greater than the TAC of 9,000 tons suhsequently established by the Com-
mission.

A major difficulty in assessing this stock is due to the fact that the fishery is composed almost
entirely of 6 age-groups (5-10 years). Thus there is a high dependence on the recruiting year-
clags at age 5 in making catch projections for 1977 based on stock size in 1974, Ac present the
method of determining the strength of the recruiting year-classes is very crude and results in
approximate values only, and thus the catch projected for 1977 is based almost entirely on
approximate recruitment values. In vliew of this problem, the Subcommittee decided to present a
range of predicted catches, based on the average recruitment of age 5 fish in 1971-73 (84 million
fish) as a value for 1974 and a range of recruitment values for 1975 to 1977.

Recrultment Catch in 1976 Catch in 1977
at age 5 at F=0.50 at F=0.55
(105 fish) (tons) (tons)

80 10,539 15,450

70 9,753 13,741

60 8,962 12,034

50 8,170 10,327

It should be noted that the removal of 23,000 tons in 1975 was achieved at an apparent high fish-
ing mortality, well above the Fj j level (0.55). In spite of this, there were gemeral indications
that the stock size in 1975 was begluning to stabilize, with catch rate data from the commercial
fishery and research surveya being similar to those recorded for 1974. The Subcommittee had some
difficulty in advising on an appropriate TAC for 1977, because of doubt concerming the recruitment
for 1975, 1976 and 1977, but consldered that a recruitment level of 60 million fish would be
appropriate. Accordingly, the Subcommittee recommends a TAC of 12,000 tons for 1977.

Greenland halibut in Subarea 2 and Divisions 3K and 3L

Nominal catches for this stock have remained relatively stable since 1972 at about 28,000 tons,

and the provieional catch for 1975 is at the same level. An assessment presented in 1975 indi-
cated that not more than 30,000 tons should be removed in 1976 if the stock is to be exploited at
Fo.1 (0.6 for males and 0.2 for females). Although some new information indicates that the present
level of fishing mortality may be slightly above Fp.1s falrly good recruitment prospects are in-
dicated in Canadian and Federal Republic of Germany resesrch surveys. Consequently, the Subcom-"
mittee recommends that the TAC for 1977 remain at 30,000 tons.

Roundnose grenadier in Subareas 2 and 3 (Res. Doc. 76/VI/27, 28; Summ. Doc. 76/VI/18, 20)

Nominal catchea decreased from 75,000 tons in 1971 to 18,000 tons in 1973 but increased to 28,000
tons In 1974. Provisional statistics indicated a catch of about 28,000 tons in 1975. New data
were reported by German Democratic Republic and USSE (Summ. Doc. 76/VI/18, 20). Methods of age
determination and stock size calculation were the same as described for Stat. Area 0 and Subarea
1 (Res. Doc. 76/VI/27, 28). The assessment indicates that catches in the last two years were
8lightly below the austainable yield (31,800 tons) at Fp,3 €0.2) for M = 0.1. For M = 0.2, the
sugstainable yleld at Fp_ 31 (0.4) 1is 40,800 tons, Accordingly, the Subcommittee recommends a
slight Increase in the TAC (32,000 tons in 1%76) to 35,000 tong in 1977.
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u) Capelin In Subareas 2 and 3 (Res. Doc. 76/v1/9, 20, 23, 51, 54, 82)

Provisional statistics indicate a nominal catch of 343,000 tons from these stocks in 1975 compared
with 288,000 tons in 1974 and 265,000 tons in 1973. Additional blological data on food and feed~-
ing (Res. Doc, 76/v1/20), age distributions {(Res. Doc. 76/V1/62), commercial catch characteristics
in 1975 (Res. Doc. 76/V1/9,23) and biomass eastimates from acoustic surveys (Res. Doc. 76/V1/51,54)
were presented at this meeting. The acoustic surveys, conducted in Div. 3N in June 1975 and in
Div.2J and 3K in October 1975, indicated biomass levels in the order of 1,000,000 tons in each
area. These estimates are comparable with previous ones from acoustic surveys,

At the January 1975 Special Commission Meeting, STACRES recommended increasing the TAC for Subareas
2 and 3 from 250,000 tons in 1974 to a maximum of 500,000 tons per year for the three-year period
1975-77, during which time the capelin resources and their major predators would be monitored to
determine the effects of this TAC on their critical population parameters (recruitment, growth

and mortality). It was also recommended that the TAGC be divided into 300,000 tons for Subarea 2
and Div. 3K and 200,000 tons for Div.3LNOPs, with no more than 10,000 tons to be taken in Subdiv,
3Ps and no more than 50,000 tons in Div. 3L. At the 1975 Annual Meeting, STACRES recommended the
continuation of the conservation measures adopted at the January 1975 Meeting. New data Presented
at the present meeting did not warrant any modification to the previous advice, and the Subcommit-
tee accordingly recommends the Sdme conservation measures for 1977 as previously recommended for

The Subcommittee therefore

Tecommends (8)

i)  that countries involved in the edpelin fishery collect and analyze the approprigte datg Sfor
pPresentation to the 1977 Meeting of the AsBessments Subcormittee, and '

it) that the.Scientific'Advisers to Panels 2 and 3 discuss at the 1976 Annual Meeting what types
of data ave now available and what are necessary to be collected before the 1877 Meeting of

v) Mackerel in Subareas 3 and &

The status of the mackerel fishery in Subareas 3 and 4 1s considered in conjunction with the
overall asseasment of the stocks in Subareas 3 to 6 (see under Mackerel in Section VII, 2(p)).

w) Squid-Tilex in Subareas 2 to 4

The assesement of I7Jer 1in Subareas 2 to 4 is considered together with the stock component in
Subareas 5 and 6 (see under Squid-Tiler in Section VII, 2(r)).

VI. SUBAREA &4

Fishery Trends

The provisional nominal catch of finfish species from Subarea 4 in 1975 was 817,000 tons, 2% below the
1974 total of 835,000 tons. The catch of invertebrates increased to 48,000 tons, 33% more than the
1974 level of 36,000 tons. The harvest of seaweeds declined to 40,000 rons from 66,000 tons in 1974,
The overall catch of all species thus declined from 937,000 tons in 1974 to 905,000 tons in 1975.

The total catch of cod decreased by 27,000 tons from 172,000 tons in 1974 to 145,000 tons in 1975, the
declines occurring in almost equal quantities in the Div. 4TVn and 4VsW stocks, partly due to catch
quota restrictions on fishing by Denmark, Portugal and Spain. American plaice catches declined by
6,000 tons from 28,000 tong in 1974 to 22,000 toms im 1975, due to reduced Canadian catches mainly in
Div. 48 and to reduced USSR catches on the Scotian Shelf, the latter attributable to catch quota
restrictions. Mackerel catches declined by 11,000 tons to 32,000 tons in 1975. Reduced USSR catches
were apparently due to catch quota regtrictions, but the lower Canadian catch was due to reduced
availability of mackerel to inshore gears, particularly in Div. 4T. The alewife catch declined by
12,000 tons to 6,000 tons in 1975 due to declines in both the Canadian and USSR catches. Searobins
were again reported as being caught on the Scotian Shelf in 1975, although this species is not
thought to occur in this area; the reported catch of 3,000 tons is substantially lower than the
9,000 tons reported in 1974,

Inereases were recorded for a number of species in 1975. The silver hake catch in Div. 4VWX increased
by 20,000 tons to 116,000 tons in 1975 due to an incease in the 1975 TAC of 20,000 tons over the TAC



in 1974.

increased by 9,000 tons to 19,000 tons.
147,000 tons, with increases recorded for both Canadian and USSR catches.
Squid catches increased to 14,000
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in Subarea 4 increased by 10,000 tons to 238,000 tons in 1975.

tons from 400 tons in 1974 due to the initiation of a USSR fishery.
other species were relatively small {less than 5,000 tons).
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The catch of anglers increased by 6,000 tons to 18,000 tons in 1975 and the catch of skates
The herring catch in Div. 4X increased by 12,000 tons to

The total herring catch

in catches make many of the changes 1in catch levels difficult to interpret.

Species Review

Changes in catch levels for
The influence of catch quota regulations

Table 6 containe a summary of recent catches and TACs, including those recommended for 1977, for stocks
under consideration for management in Subarea 4.
to be taken outside the Conventlon Area.

The TACs listed include quantities, if any, estimated

Table 6. Subarea 4: summary of nominal catches (1971-75) and TACs (1973-77) by species and stock area.
(Nominal catches for 1975 are based on advance provisional statistics for April 1976 assessments,
and TACs in parentheses are those recommended by the Assessments Subcommittee. )}

Stock Nominal catches(000 tons) TACs (000 tons)
Species area 1971 1972 1973 1974 1975 1973 1974 1975 1976 1977
Cod 4Vn{Jan-Apr)+4T 57 68 51 49 39 - 63.0 50.0 30.0 0.0)!
4¥n(May-Dec) 11 9 6 6 4 - 10.0 10.0 10.0 (3.5
4VaW 54 62 54 44 3l 60.5 60.0 60.0 30.0 (7.0)
4X (offehore)? 9 7 7 6 7 - - 5.0 4.0 (4.0)
Haddock VW 13 5 4 2 2 4.0 0.0 0.0 2.03 {0.0)
4X 18 13 13 13 18 9.0 0.0 15.0 15.0 {0.0)

Redfish 4YWX 62 50 40 27 28 - 40.0 30,0 20.0 (20.0)

Silver hake LVUHX 129 114 299 96 112 - 100.0 120.0 100.0 (63.0)"

Pollock LVWX 12 20 30 25 25 5

5 % 13 13 12 13} 50,0° 55.0  55.0¢  55.0 (20.0)
Flowunders LYWX 34 23 28 25 22 - 32.0 32.0 28.0 (28.0)
Herring (Opt.1) 4V (Jul-Jun) 13 19 17 20 78 - - - Lo’ ai.o’

4WA(total) (146) (177) (140) (173) (1B4&)

4WX (adults) 113 109 97 125 132 - - - (92.5)% (109.0)°

(Opt.2) 4VW(a) 72 32 30 44 33 - 45.0  30.0!0

4VW(a) (Jul-Jun) O, 208 - - 45,011 36,011 (33,51

4XW(b) (total) (114) (160) (135) (141) (145)

4XW (b) (adults) 70 75 91 97 95 90.0 90.0 90.0 (89.2)'%7 (84.0)

Mackerel 3+ 24 22 38 45 37 - 55.01% 70.0 56.0 (0.0)1%

5+6 349 387 3Bl 295 246 450.0 304.0 285.0 254.0 :

Arpentine LAVWX 7 6 1 17 15 - 25.0 25,0 25.0 (20.0)

Squid-Illex 3+ g 210 + 17 - - 25,0  25.0'5 (25.0)

1
VI, 2(a)).

L+

44°20'N, 63°20'W;

43°00'H, 67°40'W.

9 Recommended TAC for the fishing season 1 Nov 1976~31 Oct 1977.

TAC pertains to Jan-Jun 1975 only.

That part of Div. 4X south and east of straight lines jolning the coordinates in the order listed:
43°00°'N, 65°40'W;
TAC for by-catch with no directed fishery,
Recommended TAC not agreed to by scientists from Cuba, GDR and USSR.
TAC pertains to 4X+5 only.
Catches pertain to the period Jul-Dec 1975 only.
Recommended TACs for fishing seasons Jul 1976-Jun 1977 and Jul 1977-Jun 1978 respectively.
Recommended TAC for the period 1 Apr-31 Oct 1976,

11 Tacs for fishing seasons Jul 1975-Jun 1976, Jul 1976-Jun 1977 and Jul 1977-Jun 1978 respectively.

1976 Special Meeting.
13 14¢ pertains to 4VWX only.

TAC subject to re-assessmemnt at 1976 Annual Meeting (see Section VII, 2(p)).
Countries without specific allocations may each take up to 3,000 tons.

Recommended TAC subject to management strategy for 4Vn winter fishery and 4T summer fishery (see Section

TAC now recommended for 1976, although 81,000 tons was provisionally agreed by the Commission at its Jan.
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Cod in Subdivision 4¥n(Jan-Apr) and Division 4T

Nominal catches from this southern Gulf of St. Lawrence stock have fluctuated but they show a de-
clining trend from 66,300 tons in 1962 to a provisional figure of 39,000 toms in 1975, consider-
ably below the TAC of 50,000 tons. The spawning stock blomass dropped to an all time low level
of 83,000 tons. The TAC for 1976 was reduced to 30,000 toms, which is expected to generate an F
of 0.35 and allow for the spawning stock to rebuild to a desired level of 150,000 tons (ICNAF Sel.
Pap. No. 1: 171-193). The system simulation presented in 1975 was used as the basis for the
assegsment, but new analyses have elucidated the positive relationship between spawning stock pro-
duction and the catch of pelagic eggs, coupled with the effects of temperature on egg mortality.
Also a positive relationship was found between the numbers of eggs and the numbers of larvae.
Previously it had been hypothesized that an additional predator was necessary to describe the
variations in year-class size, not accounted for by cannibalism of older cod (age 4 and older) on
the juvenile cod as they become demersal. Evidence was presented that this additional predator is
mackerel which feed on cod larvae. It was concluded that the management of the cod stock through
regulation of exploitation may only be partially successful in achieving the objective.

Catch projections were presented using the latest partial recrultment values which are more in-
dicative of the winter fishery, since this fishery 1s presently taking about two-thirds of the
catch from this stock. The average value of recruitment predicted for the size of the 1973 year-
class at age 2 from juvenlle surveys 1s 76 million fish, and recruitment of about 60 million fish
is implied by the egg and larvae models for the 1974 and 1975 year-classes. For a catch of 32,000
tons in 1977 at Fp_ 1 = 0.35, assuming that the 1976 TAC of 30,000 tone is taken, the spawning stock
will initlally decline to 72,000 tons 1n 1976 and then increase to 80,000 tons in 1977 (Table 7),
still slightly below the level of 83,000 tons 1in 1975.

When the lower fiducial limit of recruitment from the abundance of age 2 cod in juvenile surveys
1s considered, and all of the other parameters remain constant, the spawning stock blomass con-
tinues to decline to 66,000 tons in 1977 with a catch of 26,000 tons at F = 0,35 predicted for
that year (Table 8)., This level of spawning stock biomass is ecritically low, and TACs of 10,000
tons at F = 0.11 and 15,000 tons at F = 0.17 were considered for 1977. A TAC of 10,000 tons is
required to maintain the spawning stock at a level equivalent to that in 1975. In view of poor
recruitment prospects and the uncertainty assoclated with egg and larval models, the Subcommittee
advises extreme caution in setting the TAC for 1977, especially if the winter fishery is permit-
ted to continue.

Table 7. Stoek size and catch projections for southern Gulf of St. Lawrence cod stock,
assuming average recruitment. (Figures for stock size and catch by age are
numbers of fish x 10~3.)

Age Welght Partial 1975 1976 1977
(yr) (kg) recruitment Stock size Catch Stock size Catch Stock size Catch
2 0.18 0.00 76,574 0 59,000 0 60,000 1]
3 0.45 0.19 34,095 2,450 62,694 3,736 48,305 2,817
4 0.75 1.00 29,925 9,621 25,704 7,045 47,958 12,911
5 1,19 1.00 18,423 5,923 15,872 4,350 14,718 3,962
6 1.78 1.00 7,102 2,283 9,771 2,678 9,088 2,447
7 2,30 1.00 9,589 3,083 3,767 1,032 5,595 1,506
8 2.62 1.00 3,778 1,215 5,086 1,394 2,157 580
9 2.99 1.00 3,122 1,004 2,004 549 2,912 784
10 3.63 1.00 2,230 717 1,656 453 1,147 309
11 4,23 1.00 1,726 555 1,183 324 948 255
12 6.75 1.00 342 110 916 251 677 182
13 9.26 1.00 142 46 181 50 524 141
14 6.44 1.00 121 39 | 75 21 104 28
15 6.55 1.00 7 3 64 18 43 12
Fishing mortality (F) 0.434 0.358 0.350
Catch (toms) 39,085 30,000 32,347
Stock blomass (age 3+) (tons) 133,484 131,528 137,171
Spawning biomass (age 4+) 82,699 - 72,321 80,803

after the winter fishery
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Table 8. Stock size and catch projections for souther Gulf of St. Lawrence cod stock, assuming low recrult-
ment. (Figures for stock size and catch by age are numbers of fish x 1673 .)

Age Weight Partial 1975 1976 1977 1977
(Yr) (kg) recrults Stock size Catch Stock size Catch Stock elze Catch Stock Sizel Stock size?
2 0.18 0.00 32,796 0 59,000 0 60,000 0 60,000 60,000
3 045 0.19 34,095 2,450 26,851 1,662 48,305 2,820 48,305 48,1305
4 0.75 1.00 29,925 9,620 25,704 7,278 20,485 5,515 21,287 71,529
5 1.19 1 00 18,423 5,923 15,872 4,494 14,511 3,907 17,761 18,852
6 1.78 1.00 7,102 2,283 9,771 2,767 8,960 2,412 10,967 11,641
7 2.30 1.00 9,589 3,083 3,767 1,067 5,516 1,485 6,752 7,166
8 2.62 1.00 3,778 1,215 5,086 1,440 2,127 573 2,603 2,763
9 2.99 1.00 3,122 1,004 2,004 567 2,871 173 3,514 3,730
10 3.63 1.00 2,230 117 1,656 469 1,131 305 1,384 1,469
11 4.23 1.00 1,726 555 1,183 335 935 252 1,144 1,215
1z 6.75 1.00 342 110 916 259 668 180 817 868
13 9.26 1.00 142 47 181 51 517 139 632 672
14 6.44 1.00 121 39 75 21 102 28 125 133
15 6.55 1.00 7 2 64 18 43 12 51 55
Fishing mortaliry (F} 0.434 0,372 0.350 0.170 0.110
Catch (tons) 39,085 30,000 26,499 15,000 10,000
Stock blomass (age 3+) (tons) 133,484 115,399 115,457 129,368 139,683

Spawning biomass (age a+)(tons)

75,342 ,561
after the winter fishery 82,699 72,321 65,603 33 82,36

1 Alternate estimate for 1977 catch of 15,000 tons.
2 Alternate estimate for 1977 carch of 10,000 tons.

Table 9. Stock size and catch projections for southern Gulf of St. Lawrence cod, assuming
low recruitment in 1975 and moderate recrultment in 1976 and 1977. (Figures for
stock slze and catch by age are numbers of fish x 1073y

Age Welght Partial 1975 1976 1977 1977
(Yr) (kg) recruits Stock size Catch Stock size Catch Stock size Cateh  Catch
2 0.18 0.05 32,796 662 59,000 974 60,000 1,077 541
3 0.45 0.12 34,095 1,626 26,254 1,028 47,425 2,016 1,020
4 0.75 0.58 29,925 6,258 26,447 4,619 20,567 3,875 2,045
5 1.19 0.88 18,423 5,496 18,872 4,753 17,495 4,733 2,566
6 1.78 1.00 7,102 2,350 10,151 2,847 11,181 3,363 1,842
7 2,30 1.00 9,589 3,173 3,708 1,040 9,755 1,731 948
8 2.62 1.00 3,778 1,250 5,006 1,404 2,102 632 346
9 2.99 1,00 3,122 1,033 1,972 553 2,838 854 468
10 3.63 1.00 2,230 738 1,630 457 1,118 336 184
11 4.23 1.00 1,726 571 1,164 327 924 278 152
12 6.75 1.00 342 113 901 253 660 199 109
13 9.26 1.00 142 47 179 50 511 154 84
14 6.44 1.00 121 40 74 21 101 30 17
15 6.55 1.00 7 2 63 18 42 13 7
Fishing mortality (F) 0.450 0.368 0.400 0.200
catch (tomns) 39,085 30,000 31,329 17,016
Stock biomass (age 3+) (tone 139,565 ' 112,081 131,996
Spawning biomass (age 4+) ( oy 82, 698 71,187 77,459

after the winter fishery

The winter fishery in Subdiv. 4Vn has taken an increasing proportlon of the catch from about 30%
in the 1960's to 63% in 1975. It is in this fishery that the greater proportion of immature fish
(ages 3, 4 and 5) are caught, 1In 1975, about 66% of the catch from the winter fishery consisted
of fish less than age 6, with only 40% of the catch being mature individuals. In contrast, tbe
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catch from the summer fishery in Div, 4T comprised 53% of fish less than age 6. This difference
is due to the different partial recruitments in the two fisherles. If a cateh of 30,000 tons
were taken in Div. 4T only, the resultant spawning stock size would be equivalent to that which
would allow a catch of only 10,000 tons from Div, 4T and Subdiv. 4Vn combined, given the present
pattern of fishing (Table 9). The Subcommittee therefore considers it ilmperative that the catch
of immature fish be severely reduced, requiring measures to further regulate the winter fishery
in Subdiv. 4Vn. If such action is not taken, the Subcommittee must recommend a zero TAC for 1977
to ensure an increase in spawning stock size, If this problem can be resolved for 1977, a catch
of 30,000 tons can be taken from the stock without reducing the spawning stock size below its
present level. Theoretically, a continuum of options exists between zero and a TAC of 30,000 tons,
when the proportion of the catch taken inm Subdiv. 4Vn is varied from 63% to zero.

Potentlally, other options are avallable, such as changing the mesh size regulation to avoid the
catching of immature fish and perhaps allow a TAC up to 30,000 tons. However, the appropriate
mesh size cannot be advised at this time, nor can the difficulties in enforcing a larger mesh
size regulation be envisaged for such a small area as Subdiv. 4Vn and over such a short period of
the year. Another alternative would be to establish closed areas where there are potential con-
centrarions of immature fish. The problem of managing this stock is a difficult one with many
options requiring further detailed simulation studies of the fishery. The results of these will
be available for consideration at the 1976 Annual Meeting. The effects of certain options are
illustrated In Table 10. It must be pointed out that fishing at Fp,. = 0,45 or at Fg.3 = 0.40 are
not considered options to be followed for this fishery, since the management strategy must be
aimed at rebuilding the spawning stock.

Table 10. Cod in Div. 4T and Subdiv. 4Vn (spring): 1mplications of
alternative management options on long-term catch and the
1977 TACs associated with each option.

Fishing 1977 TAC Comments on management
mortality (tons) objectives and opticns
Partial recruitment as 0.00 0 Increase stock by 9%
at present 0.10 10,000 Maintain 1975 stock
0.35 26,500 Decrease stock by 20%
Partial recruitment as 0.00 0 Inctease stock by 14%
in summery fighery 0.20 16,000 Increase stock by 10%
0.40 (Fg.31) 30,000 Maintain 1975 stock

Cod in Subdivision 4Vn (May-Dec)

Nominal catehes in this area during the summer and autumn fishery were 7,000 toms in 1973 and
6,000 tons In 1974. Provisional statistics Indicate that the catch in 1975 was about 4,400 tons,
the lowest recorded for the area in recent years. Catches during May to December are partly
based on local stocks, which historically have provided for approximately one half of the total
cod catch. In addition, the offshore catches are based partly on cod which belong to the Div. 4T
stock, these being early arrivals to or late departures from the over-wintering area in Subdiv.
4Vn (mainly between January and April), and partly on cod belonging to the Div. 4VsW stock which
migrate northward and spend the summer in Subdiv. 4Vn.

Catches In both the offshore and inshore fisheriles have declined substantially in recent yesrs,
indicating that stock abundance may have declined as well. Considering the serious condition of
the adjacent stocks (in Div. 4VsW and in Div. 4Vn (Jan-Apr) + 4T), essentially no catch should be
taken from them in Subdiv. 4Vn during the May-Decewmber perlod. The TAC for this area was initial-
ly set slightly above recent catches in order to prevent any large increase in fishing from
occurring on one or the other stock component in the area. With the recent declines both in catch
and stock abundance, the equivalent TAC 1s now 5,000 tons. However, to be relatively certain that
no increase in exploltation rate will oeccur in 1977, the TAC should be reduced below the 1975
catch., The Subcommittee accordingly recommends a TAC of 3,500 tons for 1977 in order to achieve

thig objective.

Cod in Subdivision 4Ve and Division 4W (Res. Doc. 76/V1/46)

Nominal catches from this stock averaged 60,000 tons during 1960-74. However, catches have de-
clined since 1972 to 54,000 tons in 1973, 44,000 tons in 1974 and to 30,000 tons in 1975 (provis-
ional data). TACs of 60,500, 60,000 and 60,000 tons were adopted for the years 1973 to 1975, and
the TAC for 1976 is 30,000 toms. Catch rates of Spanish palr trawlers (150-499 GRT) declined
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steadily from 2.38 tons per hour in 1968 to 0.51 in 1974. Analysis of age compositions of commer-
cial catches indicated that the stock hiomass declined from about 250,000 tons in the late 1960's
to about 100,000 tons in 1975.

Since 1971, fishing mortality rates have exceeded Fp,. = 0.35. However, the observed levels of
fishing mortality were not sufficient to explain the rapid decline in stock size 1n recent years,
the major cause being the recruitment to the fishery of the poor 1971 to 1973 year-classes. In
view of the large silver hake fishery conducted in this area with small-meshed trawls during the
period when the cod stocks declined, the Subcommittee examined the consequences of relatively small
by-catches of young cod {ages 1 and 2) in the silver hake fishery on the subsequent recruitment of
cod. It was estimated that by-catches of about 4,000 tons annually, equally divided between ages

1 and 2 fish, explained the reduced recruitment of cod observed in recent years, and that by-catches
of 10,000 tons of age 1 fish could virtually eliminate the cod stock.

The 1976 TAC of 30,000 tons corresponds to a fishing mortality of 0.8-0.9. Fishing at F,, = 0.35
in 1977 would give a catch of 12,500 tomns, while fishing at Fg ; = 0.2 would yield 7,500 tons. The
rebuilding of the stock 1s contingent on recrultment at higher levels than have been experienced

in the 1970's. Table 11 shows how the stock might be expected to recover from a biomass of 90,000
tons in 1976 in five years, with recruitment of 75 million fish at age 1 and various combinacions
of by-catches at ages 1 and 2. With no by-catch, recovery to 200,000 tons (desired stock size) in
five years is possible, even when fishing at F .. = 0.35. With by catches of 10,000 tons, recovery
of the stock size to 200,000 tons is not possible.

In view of the extremely serious consequences of relatively small by-catches of ages 1 and 2 fish,
it is a matter of prime importance to reliably determine the magnitude of such by-catches and
whether they are indeed the primary cause of declines in recruiltment to this stock. Assuming a
moderate by-catch of 4,000 tons, fishing at Fgp ; = 0.2 in 1977 would produce a catch of 7,000 tons
and provide for increasing the spawning stock. The Subcommittee therefore recommends that the TAC
for 1977 be set at 7,000 tons as the best option. The Subcommittee further notes that, 1f by-
catches can be reduced by 1977, the TAC could be increased in subsequent years and still achileve
the same objective.

Table 11. Cod in Div., 4VsW: five-year projections showlng the effect of by-catches
of ages 1 and 2 cod on catch in tbe directed fishery and on stock size
for various levels of fishing mortality.

Assumed by-catches Projected catches and biomass (tons)
by age (tons) for F levels in directed fisheryl
Age 1 Age 2 F=0.00 F=0.10 F=0.20 F=0.35

0 0 Catch lst year (1977} 4,396 14,050
Catch 5th year 18,230 37,110
Biomass 5th year 305,662 203,160
2,000 2,000 Catch 1lst year (1977) 3,929 7,000 12,510
Catch 5th year 13,340 18,000 26,650
Biomass 5th year 224,260 200,000 148,974
5,000 5,000 Catch lst year (1977) 0 3,223
Catch 5th year 0 5,950
Biomass 5th year 135,757 95,734
4,000 0 Catch lst year (1977) 3,741 11,890
Catch 5th year 11,370 22,450
Biomass 5th year 188,466 124,136
10,000 0 Catch lst year (1977) 0
Catcb 5th year 0
Biomass 5th year 0

! Fy,y = 0.2 and F, = 0.35,

Cod in Division 4X {offshore)

Nominal catches from this offshore stock declined from 9,000 tons in 1971 to 6,000 tons in 1974.
Since the TAC does not apply to the whole of Div. 4X, provisional statistics were not available
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in sufficient derail to determine the 1975 offshore catch with accuracy. However, in order to
advise the Commission on the status of this stock, the 1975 catch is estimated at 6,700 tons.
Most of the cod taken in Div, 4X come from relatively sedentary inshore stocks which are not reg-
ulated by the Commisslon. Cod on the offshore banks appear to be a separate stock and do not
intermix with the inshore stocks to any significant degree. The TAC was set at 5,000 tons for
1975 and 4.000 tons for 1976.

Research surveys Indicate that 1972 and 1973 year-classes are weak, probably only half as strong
as the recent average year-class size, i.e. 3.5 million fish at age 2. Fishing at an estimated

F = 0.65 1n 1975, catch projections indicate that the TAC set for 1976 (4,000 tons) will generate
an F = 0.30 and allow an increase in stock size. Yield-per-recruit calculations indicate that
Fpax = 0.35 and Fg 1 = 0.25. Projections for 1977 at these F levels Indlcate catches of 5,500 and
4,000 tons respectively with further increases in stock size over the 1974 level in both cases.

At present the stock is depressed due to growth overfishing. If subjected to fishing at Fo.1
(O.ZSL the stock could be expected to yleld at least 9,500 tons and be maintained at a level

over 39,000 tons at recent recruitment levels. If subjected to fishing at Fpay(0.35), the
equivalent values are 10,000 tons for the catch and 30,000 tons for the stock size. However, the
stock size in 1975 1s only 12,000 tons, but, i1f fishing at Fp.1 is adopted as the management
policy, the stock size will recover to 20,000 tons in 1977. Given the uncertaintles sbout 1975
catches and the accelerated rate of recovery of the stock if fished at Fp,1, the Subcommittee
recommends that the TAC for 1977 be maintained at the 1976 level of 4,000 tons.

Haddock in Divisions 4V and 4W (Res. Doc. 76/VI/26)

Provisional statistics indicate that the nominal catch in 1975 was about 1,800 tons, down slightly
from 2,300 tons in 1974, Research surveys show a slight improvement in stock size im 1975 due

to the appearance of a moderately-sized 1974 year-class. However, variation among years in survey
results 1s such that a single observation, as in the case of the 1974 year-class, 1s not particu-
larly reliable. On the basls of present information, it appears this year-class 1s of comparable
strength to an average, or slightly less than average, year-class by the standard of those which
occurred in the 1950's and early 1960's.

Stock bilomass is still at a very low level, possibly 15,000-20,000 tons in the last few years,
for a atock which was capable of sustaining catches over 25,000 tons in the 1950's and early 1960's.
Should the 1974 year-class prove to be larger than others in the past several years, it should
not be harvested but should be allowed to contribute to the spawning stock. The Subcommittee
therefore recommends a zerc TAC for 1977 and thar every effort be made to minimize removals in
fisheries directed at other species. A TAC of 2,000 tons was set for 1976 to allow for by-catch.
Should the 1974 year-class be stronger than other recent year-class, by-catches will likely in-
crease in 1976 and 1977, if present fishing patterns are maintained, However, 1t 1s recommended
that the 2,000-ton TAC for by-catch not be increased, and that member countries make additlonal
efforts to reduce by-catch rates in order to prevent catches from exceeding the present level.

Haddock in Division 4X (Res, Doc. 76/VI/60) .

Provisional statistics indicate a nominal catch of 18,300 tons in 1975. The 1969, 1971 and 1972
year-classes all made significant contributions to the catch and the 1973 year-class also contrib-
uted fairly substantially in terms of numbers but less so in welght. Whereas the size of the

poor 1964 to 1968 year-classes ranged from 7 million to 15 million fish at age 2, the 1969 year-
class contained 22 million fish at this age. This was followed by the poorest year-class on
tecord (4 million fish). However, the 1971 year-class contailned 38 million fish at age 2, Abun-
dance estimates of juvenile haddock from research surveys agree well with estimates of year-class
slze at age 2 from cohort amalysis, and, on the basis of these surveys, the strengths of year-
classes at age 2 subsequent to that of 1971 were estimated and used in the catch projections:

Year-class 1972 1873 1974 1975

5ize (millions) 22 10 17 (20)

The present regulations require that there be no directed fishery for haddock, but allowance is
made for unavoidable by-catch of 15,000 tons. The maintenance of this regime for 1977 (and for
1978) will result in some decline in spawning stock in each year. Spawning stock was at a mini-
mum of 31,000 tons in 1974, but improved recruitment from the 1971 and 1972 year-classes resulted
in Increases to 44,500 and 47,500 tons im 1975 and 1976 respectively. However, the poorer 1973
and 1974 year—classes will result in a decline in spawning stock to 39,000 tons by 1978, if the
catch remains at 15,000 toms. Spawning biomass in the early 1960's, when the stock was providing
stable ylelds, was in the order of 80,000 tons, and the objective of the present management is
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the rebullding of the spawning stock to at least this level, Since the stock size will not in-
crease toward this level in 1977, the Subcommittee advises that the present management policy be
maintained, i.e. that no directed fishery for haddock be allowed in 1977. The Subcommittee accord—
ingly recommends a zero TAC for 1977 and that removals be kept at the lowest pessible level.

Redfish in Divisions 4V, 4W and 4X (Res. Doc. 76/VI/25)

Provisional statlstice indicate a nominal catch of 28,100 toms in 1975, down slightly from 32,B00
tons in 1974, and slightly below the 1975 TAC of 30,000 tons. Catch rates of Canadian and USA
trawlers declined further in 1975 as they have in each year gince 1971. It is apparent from
length frequency data that a good year-class entered the fishery in 1970-71 resulting in a sub-
stantial increase 1n catch rate and total catch. While catches declined after 1971, fishing mor-
tality during 1971-74 was about 0.30, substantially above F (0.18). Research surveya in 1974
gave Iindications of improved recruitment about to enter the ??shery, but these potential recruits
did not show up strongly 1n 1975 surveys. Substantlal catches of these small 13-21 cm fish were
made by USSR in 1975. While these fish will probably contribute to USSR catches again in both
1976 and 1977 and may begin contributing to USA catches in 1977, they will probalby not contribute
significantly to the Canadian catches untll 1978 due to the preference in the Camadian fishery
for larger fish.

On the basis of yleld-per-recrult calculationa and the assumption that the stock size in 1977 will
be comparable to the average of thoae for 1971-74 due to Increased recrultment, fishing at Fp,.
in 1977 would produce a yleld of 28,000 tons, while fishing at F0_1(0.10) would give a catch of
16,000 tons. General production analyses suggest that the catch in 1977 would be about 26,000
tons 1f fishing is conducted at Fygy. Given the uncertainties about recrultment and the fact that
recrulting year-clasees are being fished as small fish, the Subcommlttee recommends that the TAC
for 1977 be reduced to 20,000 tona, again poilnting out that the harvesting of redfish less than

20 cm results in a significant loss in yleld per recruit.

Silver hake in Divisions 4V, 4W and 4X (Rea. Doc. 76/VI/57, 59; Summ. Doc. 76/VI/21)

Provisional catches in 1975 were 112,000 tons, slightly below the TAC of 120,000 tons. A total

of 108,000 tons was taken by USSR and small quantities were reported by Bulgaria, Cuba, FRG, Japan
and USA. One of the maJor problems in assessing this stock 1s disagreement about ageing. A work-
shop on ageing was held during the present meeting to try to clarify this issue (Summ. Doc. 76/VI/
21). The USSR ageing expert was not able to attend and time was limited, but some progress was
made towards agreement, The method of ageing, developed by USA, was studled and adopted as the
agreed technlque for further study. It was Indicated that age determination using whole otoliths
had a probable blas toward the older age-groups, but further study 1s required. However, ageing
studies by USA and length frequency analysls by Canada did provide similar results for age-groups
1 and 2.

Stock assessments and catch projections for 1977 were provided by Canada and USSR. The USSR
assessment estimated catches of 124,000 to 229,000 tons for Fopt = 0.7 and M = 0.5 and 0.8 respec-
tively. The Canadian assessment estimated the 1977 catch at 63,000 tons for Fpayx =0.7 and M = 0.4.
The differences are due primarily to the different estimates assumed for the strengths of the 1973
to 1975 year-classes, values used for the age composition of catches, and growth rates. These
differences could not be resolved. However, the Subcommittee noted that:

1) the Canadlan virtual population analysls was more consistent with the probable age composi-
tion, i.e. a higher proporticn of younger fish;

i1} the value of Fypy = 0.7 estimated by USSR was based on the assumption that catches of fish less
than 30 cm would be negligible, when in fact more than 40%Z of the 1975 catch by number was
composed of smaller fish;

111} the standard yield per recruit at M = 0.4 Indicates Fpax =
in recent years have been at levels much higher than F = O.
15 a maximum ocption;

0.7 and Fg,3 = 0.35, but fishing
7, so that the choice of F = 0.7

iv) the stock abundance in 1975 had decreased from that In 1974; and

v) the estimated catch 1n 1977 would be very dependent on the 1974 year-class, and, assuming a
moderate size, would result in much less severe consequences 1n the event of an error than
otherwise.

With the exception of sclentists from Cuba, German Democtatic Republic and USSR, the members of
the Subcommittee agreed that the evidence available Indicates that the TAC for 1977 should be
recommended at 63,000 tons, which corresponds to fishing at Fpay = 0.7.
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The sclentists from Cuba, German Democratic Republic and USSR disagreed with this advice. Abugn-
dance Indices from USSR trawling surveys Indicate that the 1574 year-class 1s very abundant and
that the 1972 and 1973 year-classes are of average abundance, but preliminary data show that the
1975 year-class 18 poor. According to the estimates of USSR sclentists, mortality rates of M = 0.5
and Fopr = 0.7 should be applied to this particular stock, and they consider it pessible to recom—
mend a TAC for 1977 at the level of 100,000-120,000 tons. The estimates provided indicate that

the silver hake stock In this case would be maintained at the level of 1975 (380,000 tons in 1976
and 408,000 tons in 1977). Also, in the opinion of USSR sclentists, comparison of age determina-
tion methods used by USSR and USA indicated that some ageing data were difficult to explain from

a blologlcal viewpoint (Summ, Doc. 76/VI/21). Therefore, data obtained from the actual age read-

ing by USSR experts for many years appeared to be more accurate for virtual population atock
assessment,

The Subcommittee noted that an agreed data base of catch age compositions was necessary and

recommends {9)

t)  that the ageing problems be resolved and age eampositions of eatches be recaleulated during
this year, and

ti) that the relationship between pre-recruit survey indices and subsequent atock size of yeanr-
elasses be determined.

Pollock in Divisions 4V, 4W, 4X and Subarea 5 (Res. Doc. 76/VI/47 and Addendum)

At the September 1975 Speclal Commission Meeting, STACRES was requested to provide for assessing
the pollock in Subarea 4 and In Subarea 5 separately. The Subcommittee at the present meeting
thoroughly reviewed the avallable information on this question and concluded that the assumption
of a single major stock In Subareas 4 and 5 was still valid and that, therefore, the assessment
had to be done for the stock area as a whole. The presence of local spawning stocks in Subarea 4
would provide some biological basis for allocating the TAC to the different areas, since harvest-
ing the entire TAC from one area might have adverse stock implications. There 1s, however, no
aclentific basis as to what percentage should be used in proportioning the TAC to the two separate
areas.

The nominal catch of pollock was maintained at about 40,000 tons from 1960 to 1964 but decreased
to 23,000 tons in 1970 and increased again to nearly 40,000 tons in 1975, A preliminary assess-
ment was presented at this meeting. Estimates of fishing mortality from both research survey and
commercial data indicate that F has increased beyond the level of Frax = 0.4 (M = 0.2) in the most
recent years (since 1973). USA autumn bottom trawl surveys have indicated a declining trend in
abundance in the 1970's, and the Canadian index, which had been Increasing, dropped sharply in 1975.
The surveys indicate that the 1972-74 year-classes are weaker than those of 1968, 1969 and 1971

and that recrultment prospects for 1977 are less favourable than during 1968-73, 1If it is assumed
that fishing mortality im 1975 was at F = 0.5, then the stock size was about 121,200 tons. Assuming
a modest decline in stock size at 100,000 tons for 1977, a catch of 30,000 toms would result from
fishing at Fpgx = 0.40 and a catch of 20,000 tons would result from fishing at Fg,1 = 0.24. No
information is available on the effects of these catches on stock size, but fishing at Fpay in

1977 would probably result in a lower stock size in 1978 than in 1975. The Subcommittee therefore
recommends a TAC of 20,000 tons for 1977.

American plaice, witch and yellowtall in Divisions 4V, 4W and 4X

The provisional nominal catches of these species were 21,700 tons in 1975, somewhat below the
TAC of 32,000 toms. Canadian commercial catch rates showed a small increase to 86 kg per hour
fished in 1975, following a conslstent decline from 151 kg per hour in 1965 to 76 kg per hour in
1974. Biomass estimates from research surveys also indicate that some small inecrease inm stock
slze may have occurred.

The TAC was reduced to 28,000 tons for 1976, because of observed over-exploitation of American
plaice in Div. 4W and substantial declines in the yellowtail stocks. The possibility of a small
Increase in abundance in 1975 does not significantly change the previous conclusions on the status
of the stocks, and the Subcommittee recommends that the TAC for 1977 be maintained at 28,000 tons.

Herring in Division 4V (Redbook 1975, page 39; Res. Doc. 76/VI/22; Section B this volume)

The figshery in this area is managed on a seasonal basis in conjunction with that in Div. 4W(a). At
the 1975 Annual Meeting, STACRES recommended that the fishery in Div. 4W(a) be combined with that
in Div. 4XW(b) for management, leaving the fishery in Div, 4V to be managed separately on a seas-
onal basis (July of one year to Jume of the next). This recommendation was reliterated by STACRES
at its January 1976 Meeting and again by this Subcommittee at the present meeting.
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During the 1971/72 to 1974/75 seasons, nominal catches averaged about 17,000 tons. Provisional
statistics indicate that sbout 7,000 tons were taken in the last half of 1975. The Canadian fish-
ery in this area (which recently comprised over 90% of the total catch) is now completed for the
1975/76 season with a catch of 5,500 tons. This catch represents a 69% decline from the 1974/75
season, and catch rates also declined. However, weather conditions severely hampered all fishing
activity in Div. 4V during the season and fishing effort, both as the number of nights fished and
as hours fished each night, was substantlally reduced. Consequently, the additional data are
insufficlent to warrant changing the previous STACRES recommendation {Redbook 1975, page 39;
Section B, this volume) for a TAC of 11,000 tomns for 1976/77, or revise this recommendation of
11,000 tons for 1977/78.

Herring in Divisions 4W and 4X (Redbook 1975, page 39; Res. Doc. 76/v1/21, 45; Section B, this

volume)

STACRES at the January 1976 Specilal Commission Meeting reiterated its earlier recommendation
(Redbook 1975, page 39) that the fisheries in Div. 4W(a) and 4XW(b) be combined for management
purposes. Reconsideration of the 1976 TAC and consideration of the 1977 TAC is, therefore, re-
astricted to an analytical assessment of the combined areas. New information since the January
1976 Special Meeting include an analysis of data from the Canadian 1975/76 winter fishery in Div.
4W(a), revisions te historical data and 1975 catch data in Div. 4XW(b), and re-evaluation of the
size of the 1973 year-class (Res. Doc. 76/VI/45). Since the flahery commences in November imn Div,
4W(a), the assessment 1s based on a fishing season from 1 November of one year to 31 October of
the next. This change necessitated a recalculation of catch at age in numbers, as the previous
assessment was based on calculations for the calendar year. Fig. 1 shows the approximate perlods
of fishing for Canadian (CDK} and diastant water fleets (DWF).

The size of the 1972 year-class was set at 1 billien fish (1.0 X 109y at age 2, as had been agreed
at the January 1976 Speclal Meeting. The size of the 1973 year-class was revised from 1 billicn
fish at age 2 to 1.5 billion fish. This revision appears to be justified, as the F-values cal-
culated from cohort amalysis using 1 billion fish at age 2 were abnormally high (0.31), compared
with a mean F of 0.19 for the 1966-72 year-classes at age 2, considering the history and present
nature of the fishery (Res. Doc. 76/IV/45). Also, the catches of the 1973 year-class in 1%75 in
the Bay of Fundy welr fishery suggest that this year—class 1is better than previously assumed. The
calculated stock sizes, catches and fishing mortalities are given in Table 12.

65° 60° 55°

A T T

n,( . CON
Ve
= {Nov-Jan)

AR A oon e N3P

o A 7 ’ at 2 , Ly o
o N P i #2 N tvov-tary 13
","; L a1
s/ [T K Q-N
E s CON R
T SN (Jun;gctf ' DWF
o _;__-___‘*‘_;, (Apr-Oct)

6lE .~ X (a) 4 (B) 4yVs

40— 7 ~{40°

2 !
[ 60" 35°

Fig. 1. Map showing the approximate times of fishing for herring in
Div. 4VWX by Canadian {CDN) and distant water fleets (DWF).
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Catch prediction for 1975/76 (Nov—Oct)

The catches in the fishery in Div. 4W(a) during November 1975 to March 1976 were analyzed
(Res. Doc. 76/VI/21) and these data were used to calculate F-values for that sector of the
1976 fishery. M = 0.1 was assumed and the stock size calculated as on 1 May 1976. Since

the management strategy for the Div. 4WX fishery in 1976 1s to fish at F = 0.35, the F-values
for the 6-month period (May-Oct 1976) were obtained by subtracting the F-values for the Div.
44(a) winter fishery in 1975/76 from the annual F. However, an annual F higher than 0.35

had to be used for the 1967 year-class because of the high F-value calculated for the Div.
4W(a) fishery. M = 0.1 was agaln used for this sector of the fishery.

The cateh prediction indicates that the TAC in Div. 4WX for the period 1 April-31 October
1976 should be set at 92,500 toms (Table 13). This figure includes an estimate of 15,000
tons for imshore gear catches, which 1s greater than the estimate from the previcus assess-
ment due to the increased estimate of recruitment. The TAC of 92,500 tons for April-October
1976 corresponds to a total TAC for the 1975/76 season (1 November 1975 to 31 October 1976)
of 129,600 tons, of which 37,100 tons have already been taken up to 31 March 1976 in Ddiwv.
4U(a).

The Commission had previously agreed to a 1975/76 TAC of 45,000 tons for Div. 4VW(a). Since
not all countries have reported taking their 1975/76 allocations in Div. 4VW{a), and since
effort has recently been concentrated in Div. 4W(a}, up to 3,300 tons could still be taken

in 4W(a) up to 30 June 1976. Therefore, if the Commission wishes to comsider a 1976 TAC

for only Div. 4XW(b) as previously, it should be set at 89,200 tons, corresponding to fishing
at F = 0.35. This TAC includes an estimate of 15,000 tons for Inshore gear catches. The in-
crease in TAC from that recommended at the Janusry 1976 Speclal Meeting is due largely to

the revised estimate for the 1973 year-class (a catch of 83,700 tons would result from the
previous estimate of the 1973 year—class). A TAC of B1,000 tone for 1976, as provisionally
agreed by the Commission at 1ts January 1976 Special Meeting would regulate the fishery at
Fo,1 = 0.30,

Table 13. Herring im Div. 4WX: catch projections for 1975/76 and atock size projectioms for 1976/77 with
F = 0.35. ({Aspessment refera to fishing season from 1 November to 31 October.)

Div. 4WX Div. 4W(a) Div. 4WX Div. 4WK Div. AWX
} Stock size Catch for period Residual stock Projected catch Resldual stock
Age 1 Nov 1975 F Wov 75 to Apr 76 in May 1976 F May to Oct 1976 on 1 Nov 1976
(milliona) (millioms) (000 t} (milliona) (milliona) (000 t} (milltoms) (000 t)

2 750 <0.001 0.1 - 678.5 0.105 64,4 2.7 552.8 23.2
3t 1,020 0.050 47.5 3.6 878.2 0.094 75.0 8.5 723.3 81,7
(602) (0.087) (47.5) (3.6) (499.5) (0.057) (26.3) (3.0) (426.9) (48.2)

4 441 0.116 46.1 6.1 355.4 0.150 47.2 B.3 276.8 48.4
5 282 0.130 2.7 6.3 223,17 0.185 36.0 7.8 168.2 36.7
6 1,180 0.067 72.7 16.2 998.9 0.283 234.8 60.8 681.1 176.4
7 a8 0.145 11.3 2.9 68.9 0.205 12.2 3.6 50.8 15.1
) 16 0.200 2.8 0.9 12.1 0.150 1.6 0.5 9.4 3.1
9 6 0.609 2.5 0.8 2.8 0.155 0.4 0.1 2.2 0.9
10 6 0.191 1.0 0.3 4.7 0.159 0.7 0.3 3.6 L.4
Totals 37.1 92.5 387.1
(37.1) (87.0) (353.6)

! The two sets of figures refer to the two assumptions as to the size of the 1973 year-class: the set
in parentheses are based on aasuming 1 billiom figh at age 2, as used in the January 1976 assessment;
the set used in the present aasessment are based on aspuming 1.5 billion fish at age 2.

Catch prediction for 1976/77 (Nov-Oct)

Assuming that the catch of 129,600 tons is taken in Div. 4WX during the 1975/76 season and
that the 1973 year—class size at age 2 1s about 1.5 billion fish, the stock size at the
beginning of the 1976/77 season (1 November 1976} will be 454,000 tons (age 4 and older fish).
Yield-per-recruit calculations indicate that Fg ;1 is about 0.30. Using this management
astrategy and setting the 1975 year-class size at the conventional level of 750 million fish
at age 2, a TAC of 109,000 tons is predicted for Div. 4WX for the 1976/77 season (1 November
1976-31 October 1977) (Table 1l4). :

If the Commission wishes to manage these flsheries as previously, i.e. for Div. 4XW(b) on &
calendar year basis, the recommended TAC for 1977 in Div., 4XW(b) is 84,000 tons, which in-
cludes an estimated 15,000 tons expected to be taken by inshore gears.
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Table 14. Herring in Div. 4WX: catch projection for 1976/77 season (1 November
to 31 October) at three levels of fishing mortality {Fg.1 = 0.30)
Stock size Projected catch for fishing season Nov 1976 to Oct 1977
Age 1 Nov 1976 F =0,35 F = 0.30 F = 0.25
(millions) (milliona) (060 t) (milliona) (000 t) (millions) (000 t}
2 750.0 67.9 2.9 58.6 2.5 49,2 2.1
3 522.8 67.1 7.6 58.1 6.6 48.9 5.5
41 723.3 153.8 26.9 134.2 23.5 113.8 19.9
(426.9) (90.9) (15.9) (79.2) (13.9) (67.2) (11.8)
5 276.8 68.1 14.9 59.6 13.0 50.7 11.1
6 168.2 45,3 11.7 39.7 10.3 33.9 8.8
7 681.1 183.3 54.6 160.8 47.9 137.1 40,9
8 50.8 13,7 4.5 12.0 4.0 10.2 3.4
9 9.4 2.5 0.9 2.2 0.8 1.9 0,7
10 2.2 0.6 0.2 0.5 0.2 0.4 0.2
Totals 124.2 108.7 92.5
(113.2) (99.1) (84.3)
Residual stock biomass 337.5 351.4 365.9
(age 4 and older) in 1977 (304.9) (317.6) (330.8)
Stock blomass (age 4 and 382.5 398.6 415.4
older) on 1 Nov 1977 (342.0) (356.5) (371.6)

1 The two sets of figures refer to two mssumptions as to the size of the 1973
the figures in parentheses are based on assuming 1 billiomn fish

year-class:

at age 2, and the other set is based on assuming 1.5 billion fish at age 2
as used in the present assessment.

1i1} Catch prediction for 1977/78 (Nov-Oct}

In order tec arrive at the TAC for Div. 4VW{(a) in 1977/78, it was necessary to predict the
1977/78 catch for Div. 4WX and then apportion it between Div, 4W(a) and 4XW(h).
dicted TAC for Div. 4WX for the 1977/78 season, using Fg_ 1 = 0.30 and setting the size of
the 1976 year-class at the conventional level of 750 million fish at age 2, is 98,000 tons

The pre-

(Table 15).

Table 15. Herring in Div. 4WX: catch projection for 1977/78 season (1 Rovember to 31 October) at three
levels of Eishing mortality {Fg.1 = 0.30),

F = 0.35 F=10.30 F =0.25

Stock size Projected catch Stock aize Projeeted eatch Stock size Projected catch

Age 1 Nov 1977 for 1977778 1 Nov 1977 for 1977/78 1 Nov 1977 for 1977/78

(millione) (millions) (000 t) (milliong) (milliona) (000 t) (millione) (millioma) (0600 t)

2 750.0 67.9 2.9 750.0 5B.6 2.5 750.0 49.2 2.1
3 552.8 67.1 1.6 561.2 59.0 6.7 569.7 50.4 5.7
4 392.1 83.4 14.6 400.2 14.2 13.0 408.5 64.3 11.2
51 453.9 111.7 24,4 471.5 101.6 22.0 489.7 89.8 19.6
(267.9) (66.0) (14, 4) (278.3) (39.9) {13.1) (289.1) (53.0) (11.6)

6 165.4 44.5 11.5 173.0 40.8 10.6 180.9 36.4 9.4
7 97.0 26.1 7.8 102.0 24.1 7.2 107.2 21.6 6.4
8 392.9 105.8 35.1 413.1 97.5 32.4 434.3 87.4 29.0
9 29.3 7.9 2.9 30.8 7.3 2.6 32.4 6.5 2.4
10 5.4 1.5 0.6 5.7 1.4 0.5 6.0 1,2 0.5
Total 107.3 97.56 86.3
(97.3) (88.5) (78.3)
Residual stock biomass 293.8 316.3 340.9
(age 4 and older) in 1978  {269.5) (290.0) (312.3)
Stobk blomass (age 4 and 328.7 354.6 382.9
older) on 1 Nov 1978 (299.9) (323.3) (348.9)

! The two sets of figures refer to two assumptions as to the size of the 1973 year-clasa:

in parentheses are based on asmsuming 1 billion fish at age 2, and the other set 1s based
1.5 billion fish at age 2 as used in the present asaessment.

the figures
on assuming
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iv) Management considerations

The Commission has set TACs for management areas that differ from those now recommended by
STACHES. Consequently TACs have been set for Div. &4VW(a) in the 1975/76 and 1976/77 seasons
and for Div. 4XW(b) in 1976. STACRES considered and recommended at the June 1975 Anpual
Meeting and again at the January 1976 Special Meeting that the management areas be changed

to conform with those based on improved knowledge of the stock relationships. The Subcommit-
tee again relterates the need for the change and strongly recommends that the Commission set
TACs for the management areas 4V and 4WX as indicated below:

Div. 4V Div. 4WX
(1 Jul-30 Jun) (1 Nov-31 Oct)
Seagon TAC Season TAC
1975/76 15,0001 1975/76  (92,500)%:3
1976/77 11,0001 1976/77  109,000%

1977/78 11,000

1  From STACRES recommendations (Redbook 1975, page
39).

2 For remainder of 1975/76 season (1 April to 31

October 1976);: includes 3,300 tons allocated but

not yet reported as caught within the 1975/76 TAC

for Div. 4VW(a).

If the Commission wishes to manage the fishery om

a calendar year basis, the comparable TACs for

1976 and 1977 are 96,500 tons and 109,000 tons

respectively.

1f the Commission decides to continue managing the fisheries in Div. 4VWX as previously
(1.e. Dilv. 4VW(a) and Div. 4XW(b)), the TACs are projected as follows:

Div. 4VW(a) (1 Jul-30 Jun) Div. 4XW(b)°
Season 4v 4W{(a) TAC Year TAC

1975/76 15,0001 30,0001 45,0002

1976 89,2006
1976/77 11,0001 25,000 36,0002

1977 84,000%57
1977/78 11,0007 22,500% 33,500

From STACRES recommendations (Redbook 1975, page 39).

Already agreed by the Commission and allocated.

Recommended at the present meeting.

Catch in 4W{a) decreased proportionately to decrease in catch
for 4WX {(from 109,000 tons to 98,000 toms).

Although the assessment period is 1 Nov-31 Oct, the catch 1is
normally taken during Apr-Oct period, so that the TAC can be
assumed as a calendar year TAC for Commission purposes.

TACs include estimsted catches of 15,000 tons by inshore gears.
7 The recommended TAC for Div. 4WX (Nov 1976-Oct 1977} is 109,000
tons; removing the Div. 4W(a) projected catch of 25,000 tons
leaves 84,000 tons for this area.

£ w by e

In order to institute the change from the current management regime to the revised management
areas, as recommended by STACRES, the Commission will have to take the following steps:

(1) For the remainder of the 1975/76 season (1 Apr-31 Oct 1976} in Div. 4WX, the recommended
TAC of 92,500 tons would replace the agreed TAC for Div. 4XW(b) and be allocated, taking
into consideration the residual quota of 3,300 tons in Div. 4VW{a).

(2) For the 1976/77 season (Jul-Jun) in Div. 4V, the fishery 1s already under regulation as
part of 1976/77 TAC (36,000 tons) in Div. 4¥W(a); this TAC would have to be supplanted
by the recommended TAC of 11,000 tons in Div. 4V for 1976/77, and the Div. 4W(a) portiom
of the existing TAC taken into account in Div. &4WX.
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(3) For the 1976/77 season (Nov-Oct) im Div. 4WX, the allocation of the recommended TAC of
109,000 tons would have to take Into account the fact that a TAC of 36,000 tons for
1976/77 (Jul-Jun} in Div. 4VW(a)} has already been agreed to and allocated.

(4) For the 1977/78 season (Jul-Jun) in Div. 4V, the recommended TAC of 11,000 tons 1s to be
considered by the Commission and nationally allocated.

m) Mackerel in Subareas 3 and 4

The status of the mackerel fishery in Subareas 3 and 4 is considered in conjunction with the over—
all assessment of the stocks in Subareas 3 to 5 and Statistical Area 6 (see under Mackerel in
Sectiom VII, 2(p)).

n)  Argentine in Div. 4V, 4W and 4X (Res. Doc. 76/VI/S6)

While catches were relatively low during 1971-73, averaging less than 5,000 tons, the nominal
catch was 17,000 tons in 1974 and provisional statistics indicate a catch of 15,000 tons in 1975.
The TAC was set at 25,000 tona for each of the years 1974, 1975 and 1976. New data on age vali-
dation and growth, which clarify earlier diecrepancles in growth parameters, were presented.
However, sufficient information has not been made available to make an accurate assessment of the
yleld potential of the stock in this area. The initial TAC of 25,000 tons was set above the
estimated MSY catch, based on biomass estimates from research surveys and on general biological
data, to allow for fishing-up of accumulated biomass from the lightly exploited populations.
However, the catches were quite high in 1974 and 1975, and a further year with a potential catch
of 25,000 tons (i.e. 1976) will likely reduce the stocks substantially below the relatively unex-
ploited level of 1973. 1In view of the uncertainties about the status of the stocks, the TAC for
1977 should be reduced to the estimated MSY level. The Subcommittee therefore recommends that
the TAC for 1977 be reduced to 20,000 tons.

Despite the regulation of this fishery with a precautionary TAC for almost three years, very
little data have become available with which to determine the effects of fishing on these stocks.
Without an adequate assegsment, the catch in subsequent years should be reduced to ensure that
the atocks are not overfished.

0)  Squld-Tllex in Suhareas 2 to &

The assesement of Illexr In Subareas 2 to 4 is consldered together with the stock component in
Suharea 5 and Statistlical Area 6 (see under Squid-7llexr in Section VII, 2(r)).

VII. SUBAREA 5 AND STATISTICAL AREA 6

1. Fighery Trends

The provisional nominal catch of all specles in Subarea 5 and Stat. Area 6 decreased by 9% from
1,800,000 tons in 1974 to 1,646,000 tons in 1975, and the finfish catch declined by 11Z from
1,140,000 tons in 1974 to 1,009,000 tons in 1975. The 1975 catch of finfish (excluding menhaden,
billfighes, tunas and large sharks) plus squids was 854,000 tona, a 9% decline from the 1974 level
of 942,000 tons. Decreased catches from 1974 to 1975 also occurred in the groundfish group (306,000
to 280,000 tons), pelagic fish (753,000 to 651,000 tons) and invertebrates {665,000 to 636,000 tons).
The "other fish" group (77,000 tons) remained at about the same level ae in 1974.

Species which showed declines in catch of more than 10Z inelude yellowtall flounder (25,000 to
20,000 tons), red hake (33,000 to 28,000 tons), silver hake (130,000 to 114,000 tons), mackerel
(295,000 to 251,000 tons) and the regulated "other finfigh" category (132,000 to 116,000 toms).
Within this "other finfish" category, which excludes all TAC specles as well as menhaden, billfishes,
tunas and large sharks, the most notable declines occurred in butterfish (13,000 to 11,000 tona),
sculpins (2,800 to 150 tons) and ocean pout (3,700 to 300 tons). Menhaden catches also declined
from 249,000 to 198,000 tona. Species showing only moderate declines were cod (36,000 to 34,000
tons) and herring (187,000 to 182,000 tons). Speciles for which the nominal catches increased from
1974 to 1975 include haddock (5,000 to 7,000 tons), pollock (12,000 to 14,000 tons) and flounders
except yellowtail (21,000 to 26,000).

The total catch of all species declined by 3% in Subarea 5 from 805,000 tons in 1974 to 783,000 toms,
and by 137 in Stat. Area 6 from 998,000 to 863,000 tons,

2. Species Review

Table 16 contains a summary of recent catches and TACs, ineluding those recommended for 1977, for



- 97 - App. I
Assessments

stocks under consideration for management In Subarea 5 and Statistical Area 6, The TACs listed in-
clude quantities, i1f any, estimated to be taken cutside the Convention Area.

Table 16. Subarea 5 and Statistical Area 6: summary of nominal catches (1971-75) and TACs (1973-77) by
species and stock area. (Hominal catches for 1975 are based on advance provisional stratistics
for April 1976 aseessmente, and TACa in parentheses are those recommended by the Asseaesments
Subcommittee.)

Speciea Stock Nominal catches (000 toms) TACs (000 touse)
area 1971 1972 1973 1974 1975 1973 1974 1875 1976 1977
Cod 5Y 8 7 6 8 9 10.0 10.0 10.0 8.0 (3.2)
52 28 25 29 27 24 35.0 35.0 35.0 35.0 (15.0)
Haddock 5 12 7 6 5 7 6.0 0.0 6.0  6.01 (0.0)
Redfish 5 20 19 17 10 11 30.0 30.0 25.0 17.0 (9.0)
Silver hake 5Y 8 7 9 5 9 10.0 10.0 15,0 10.0 (5.0)
5Ze 72 78 62 66 57 80.0 80,0 80.0 50.0 (70.0)
S5Zwth 28 35 65 58 54 80.0 80.0 80.0 43,0 (50.0)
Red hake 5Ze 9 39 25 10 14 - 20,02 20.0° 26.0 (16.0)
SZwtb 31 36 41 24 26 40.0* 50.0° 45.0° 16.0 (28.0}
Pollock 4V 12 20 30 25 25 4
5 14 13 13 12 13 } 50.0 55.0 55.0 55.0 (20.0)
Yellowtail S(E69°) 14 16.0 16.0 16.0 16.0 (7.0)
s(weee)+6 | o+ W BT 10.05 10.0% 4.0 4.0  (0.0)
Flounders{except
yellowtail) 546 28 24 22 21 23 25.0 25.0 25.0 20.0 {20.0)
Herring 5Y (total) (1) (62) (32) (371) (37
SY (adulta) 39 43 16 18 21 25.0 25.0 16.0 7.0 (0.0)
5246 267 174 202 150 145 150.0 150.0 150.0 60.0 (50.0)
Mackerel I, 2 2 38 4 N - 55.0% 70.0 56.0 (0.0)7
56 349 387 381 295 246 450.0 304.0 285.0 254.,0 )
Other finfish® 5+6 159 172 157 132 96 - 150.0 150.0 150.0 (150.0)°
Squid-Iiiex 546 10 _ 11 11 30.0  (30.0)
Squid-Zoligo 5+6 { 25 4 39 o6 ""} 71070 70T iil0  (44.0)
Overall 2nd tierl? 546 1140 1171 1159 942 833 - $23.9 850.0 650.0 (500.0)
1 TACE for by-catch with no directed fishery.
2 TACe pertaim to 5Z(E69°).
3 TACa pertain to SZ(W69°)+6.
% TAC pertainas to 4X+5 only.
5 TACs pertain to 5(W69°) omly.
§ TAC pertaine to 4VWX only.
7 TAC subject to re-assessment at 1976 Annual Meeting (see Section VII, 2(p)).
g Excludes all TAC apeclea and alec menhaden, billfishes, tunas and large sharks (except dogfish)}.

Within this recommended TAC, advieory TACa are recommended for the following epecies: 253,000 tous of
argentine, 40,000 tona of dogfish, 18,000 tona of butterfish, and 10,000 tone (including inehore fishery)
of river herrings (dlosa peeudoharengus and A. asstivalis).

Catches not yet avallable for all countries by Iller and Loligo separately.

11 7ACs pertain to Iller and Lolige combined.

Includes all finfish speclea (except menhaden, billfishes, tunas and large sharke) and squids.

a) Cod in Division 5Y (Res. Doc. 75/46)

Nominal catches in this area have fluctuated between 2,700 and 14,500 tons since 1932 and have
averaged 7,100 tons over the past 10 years (1966-75), the provisional catch in 1975 being about
9,000 tons. The TAC, which was set at 10,000 tons annually for 1973-75, was reduced to 8,000
tons for 1976, based on (i) a decline from 1968 in the mean catch (in weight) per tow from USA
autumn bottom trawl surveys; (ii1) average historical catch levels with implications of an un-
known but assumed considerable sport fishing component; and (1ii) estimates of mortality
suggesting that the recent fishery (1970-74) generated F-values of about 0.48 (Res. Doc. 753/46)
which with M = 0.20 exceed Fp,, = 0.30. Although an update of the survey data suggest that the
declining trend has stabilized since 1973, knowledge of the component of mortality caused by
gport fishing is needed to iInterpret the relationships between catch abundance and associated
fishing mortality rates. In the absence of interaction between stocks supporting commercial and
recreational fishing, the average commercial catch of 7,350 tons in 1970-74 generated an F of
0.48. If recruitment remains stable, fishing at Fy,, = 0.30 would result in a catch of approx-
imately 5,000 tons, and fishing at Fg , = 0.18 would produce a catch of about 3,200 tons. The
Subcommittee therefore recommends that the TAC for 1977 be set at 3,200 toms.
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Cod in Division 5Z (Res. Doc. 76/VI/f42; 75/46)

Nominal catches of Georges Bank cod declines from 32,300 tons in 1937 to 8,100 tons in 1953, then
Increased rapidly from 10,400 tons in 1960 to 52,900 toms in 1966, and, after a sharp decline,
stabllized around 26,000 tons annually durding 1970-75. The TAC for this stock has been set at
35,000 tons since 1973, which was considered to be about the MSY level., Catch data from USA
autumn bottom trawl surveys indicate a stable level of abundance since 1963, with good recruit-
ment since 1970. A strong 1971 year-class became fully recruited to the fishery by 1974 and the
1975 year-class appears to be about equal in size to that of 1971. Although an analytical assess-
ment (virtual population analysis) has not yet been completed for the stock, preliminary analyses
suggest that the very high catches in the late 1960's may have generated F—values in the range

of 0.55-0.65, which are considerably above the calculated value of Fpax = 0.3, with M = 0.2.
Cathes averaging about 26,500 tons during 1970-74 generated F-values which averaged 0.36 (Res.
Doc. 75/46). 1f recruitment remalns stable, fishing at a level assoclated with Fpax would result
in a catch of about 24,000 tons. If fishing is conducted at Fg.1 = 0.18, the corresponding catch
would be approximately 15,000 tons. The Subcommittee, therefore, recommends that the TAC for
1977 be set at 15,000 tons.

Haddock in Subarea 5 (Res. Doc. 76/VI/35)

Nominal catches declined precipitously from 127,000 tons in 1966 to 12,800 tons in 1970, the
first year in which a TAC was adopted (12,000 tons). Since 1970, nominal catches have averaged
7,200 tons under TAC regulation. The Subcommittee has consistently advised a TAC of zero since
1972 (nc directed fishery for haddock), and this was adopted by the Commission for 1974. However,
the TACs for 1975 and 1976 were set at 6,000 tons to provide for by-catches up to that level.
Provisional statistics for 1975 indicate a nominal catch of 6,700 tons.

Both commercial catch/effort data and USA autumn trawl survey data indicate a pronounced decline
in abundance since 1967. Recrultment has been generally poor; however, the 1972 and 1975 year-
classes were the strongest since that of 1967, although strength of the 1975 year-class is based
only on one research survey and additional data will be required for a more definitive estimate.
Both the stock size estimates (Table 17) and survey data Indicate a decline in abundance in the

late 1960's and early 1970's followed by an increase. '

Table 17. Stock abundance, removals and recrultment estimates for Georges Bank haddock,
1968-77.

Yearly estimates in milllons of fish
1935-601 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977

Stock size (age 24) 145 702 36 21 24 16 27 55 50 48 663
Removals — total 63 35 16 B 9 5 8 12 12 12 14
- fighing* 41 25 11 5 5 2 3 3 3 4 4
- natural 22 10 5 3 4 3 5 9 9 8 10
Recruits (age 2)° 54 15 1 1 11 1 16 36 7 10 10

Average of yearly estimates from Redbook 1970, Part I, page 48,

Estimated assuming F = 0.5 and M = 0.2 during 1968.

Assuming that current TAC remains in effect for 1977.

Values computed on the basis of mean welght at age in USA data.

Values for 1968-75 computed using Hennemuth's (1969) index; values for 1976-77 estimated
using Grosslein's (1969) index. From Hemnemuth's common regression line, Y] = 3.31 -
0.056(24) = 1.97; Y3 1s estimated at t = 24 months from the fitted regression line for

a glven year-class, and estimated recrultmept is (eYZ“Yl) % Bl x 10% fish.

nF owh o=

Projections for 1976 and 1977 indicate that, if recruitment continues at the average level ob-
served during 1972-75 (approximately 15 million fish), maintaining the existing TAC level of
6,000 tons would lead only to a stabilization of stock size in the late 19707s at about one-half
of the pre-1960 level, while an increased TAC could lead to a substantial reduction in abundance.
Even with better than average recruitment, by-catches would be expected to increase, thereby
delaying somewhat the projected improvement im stock size. The Subcommittee recommends that
removals in 1977 should be kept to the lowest possible level to allow for the most rapid recovery

of the stock to the MSY level and therefore advises a zero TAC for 1977.
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Redfish in Subarea 5 (Res. Doc, 76/VI/43)

Provisional statistics indicate a nominal catch of 10,600 tons in 1975, about the same as the
1974 catch but substantially below the 1975 TAC of 25,000 tons. Catch rates of USA commercial
vessels, whose catches consisted of 50% or more of redfish, continued the declining trend which
has been evident since 1968. USA autumn trawl survey length frequency data indicate an increase
in abundance of pre-recruit fish which began to enter the commercial fishery im 1974, and recruit-
ment of these fish will continue over the next few years. The survey length frequencies also
indicate that lower recrultment will prevail for a period of years thereafter. Projection from
the yleld model indicates that fishing at a level of effort associated with Fygy in 1977 would
result in a catch of about 10,000 tons, which is below the long-term MSY estimate of 17,000 tons.
Consequently, the Subcommittee recommends a TAC of 9,000 tons for 1977 to ensure controlling
fishing effort at a level below Fygy-

Silver hake in Division 5Y

The nominal catch increased from 5,200 tons in 1974 to 9,100 tons in 1975. While USA commercial
catch per unit effort increased by 24% from 1974 to 1975, fishing effort increased by 41%. Catch
per tow data from both spring and auvtumn surveys lndicate an increase in stock abundance in

1975. Also, survey data show that the 1971-75 year-classes were stronger than those produced
during 1966-70.

Virtual population amalyses indicate that stock blomass decreased to a low in 1971 as the result
of catches exceeding recruitment during the 1960's. The stock slze has since begun to Increase
as a result of improved recruitment and in 1975 was about twice the 1971 level. However, the
capture and discarding of undersized silver hake in the USA trawl fisheries for silver hake and
shrimp has been high in recent years and has thus been detrimental to the recovery of the adult
stock, However, insufficlent data are avallable to adequately estimate the catch and age compo-
sition of the unreported discards. The fishing mortality, estimated from the relationship
between fishing mortality and fishing effort in previous years, was 0,50 in 1975, compared with
Fpax = 0-60 and F = 0,30. Full utilization of the 1976 TAC of 10,000 tons would generate an F
of about 0.55. I?-%ishing mortality 1s reduced to Fy 1(0.30) in 1977, a catch of aboutr 5,000
tons would be taken. Bearing im mind the current low level of this stock and the desirability
of rebullding the stock to a higher level of abundance, the Subcommittee recommends a TAC of
5,000 tone in 1977.

Sllver hake in Subdivision 5Ze

The nominal catch decreased from 66,400 tons in 1974 to about 56,500 tons in 1975. The USA
commercial catch per unit effort increased by 50% from 1974 to 1975, following a 50% decrease
from 1973 to 1974. The spring survey catch per tow index increased slightly in 1975 and the
autumn index increased substantially to the highest level since 1968. Survey catches of ages 0
and 1 fish, as well as virtual population analyses, indicate that the 1971-75 year-classes are
stronger than any produced during 1965-70, with the 1973-75 year—classes belng estimated as the
strongest observed since that of 1963, Improved recruitment has allowed the stock biomass to
increase by about 2 to 3 times since the low level in 1969-70.

Fighing mortality im 1974-75 was estimated to be about 0.40-0.50 (about the level of Fpgx). Catch
projection indicates that an F of 0.20-0.25 would be required to take the 1976 TAC of 50.000 tonsa,
Fishing at the level of Fg 1 = 0.30 in 1977 would produce a catch of about 70,000 tons. Since the
stock biowass appears to be at a satisfactory level in comparison with recent levels and in view
of the evidence indicating that the 1973-75 year-classes are strong, the Subcommittee recommends

a TAC of 70,000 tons for 1977.

S5ilver hake in Subdivision 5Zw and Statistical Area 6

The nominal catch decreased from 58,400 tons in 1974 to about 53,700 tons in 1975. The USA
commercial catch per unit effort increased by 33%Z from 1974 to 1975. Both the spring and the
autumn catch per tow indices Indicate an increase in stock abundance in 1975. Virtual population
analysis as well as the autumn survey catches of age 0 fish indicate that the 1971-72 year-
classes were the strongest produced since 1964, Survey data also indicate that the 1973 year-
class was poor but that the 1974 year-class 1s possibly stronger than those of 1971 and 1972,

The 1975 year-class 1s estimated to be about twlce as strong as the poor 1973 year-class but
slightly weaker than those of 1971 and 1972. Recent recrultment has, therefore, resulted in an
increase in stock biomass from the rather low levels in 1970-71.

Fishing mortality increased from about 0.33 in 1972 te 0.50-0.55 in 1974-75, compared with Fpay, =
0.45 and Fy,7 = 0.30 for this stock. Fishing mortality of 0.26-0.3] would be necessary in 1976 to
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take the TAC of 43,000 tons. If fishing is carried out 1m 1977 at a level of effort associated
with Fg 1 = 0.30, a catch of about 50,000 tons could be taken. The Subcommittee therefore recom—
mends that the TAC for 1977 be set at 50,000, tons.

Red hake In Subdivision 5Ze (Res. Doc. 76/VI/55)

The nominal catch increased from 9,500 tons in 1974 to a provisional figure of 14,000 tons in
1975, nearly all of which was taken by USSR. The TAC for 1975 was 20,000 tons.

A virtual population analysis, presented by USSR, projects a catch of 20,000 tons in 1977 by fish-
ing at F = 0.70 (F = 0.20 for age 2 fish). The 1974 year-class, which would provide about one-
half or more of the catech in 1977, was taken to be equal to the largest on record, based on
survey indices, and the 1973 and 1975 year-classes were assumed to be about average size. Also,
it was assumed that the full USSR allocation of 19,000 tons would be taken in 1976. The USA
survey data indicate a sharp increase in stock size in 1975, due to the large 1973 and 1974 year-
classes. USA yleld-per-recrult studies (Res. Doc. 74/19) indicate that, at M = 0.40, Fpax = 0.70
and Fpg,1 = 0.35. Fishing at Fg,1 in 1977, using the USSR estimates of stock size, would result
in a catch of about 12,000 tons. Given the uncertainty of the current assessment and the fact
that the stock appears to have increased, the Subcommittee recommends a TAC of 16,000 tems in
1977.

The Subcommittee noted that adequate agsessments could not be done until ageing techniques are
improved and agreed age composition data are available, and accordingly recommends that the ageing
of red hake be included in the silver hake ageing workshop proposed for 1976.

Red hake in Subdivision 5Zw and Statistical Area 6

The nominal catch increased slightly from 24,000 tons in 1974 to about 26,000 toms in 1975, with
USSR taking 24,000 tons and the remainder by USA, The TAC for 1975 was 45,000 tons.

A yield-per-recruilt assessment, presented by USSR, indicates a catch of 35,000 tons in 1977 by
fishing at F = 0,70. Research surveys indicated that the 1973 year-class was very large (about
the same as the 1968-70 year-classes), and the 1974 and 1975 year-classes were assumed to be
equal to the long-term mean of year—-class size. Autumn trawl surveys indicated an increase in
stock size in 1975 over the extremely low stock level measured in 1974 surveys. Also the abun-
dance of age 0 fish in 1974 surveys was shown to be high. USA studies indicate that, at M = 0.40,
Fpax = 0.70 and Fg 1 = 0.35. Fighing at Fg 3 in 1977, using the USSR assumptions about year-
class strength, would result in a catch of about 20,000 tons. Given the uncertainties about the
validity of existing assessments and about the effects of fishing at either the Fp, or the Fg 5
level on stock size, the Subcommittee recommends a TAC of 28,000 toms in 1977.

The Subcommittee noted that adequate assessments could not be done until ageing techniques are
improved and agreed age composition data are availlable, and accordingly recommends that the age-
ing of red hake be included in the silver hake ageing workshop proposed for 1976.

Pollock in Subarea 5

The assessment of Pollock in Subarea 5 is considered together with the stock component im Div.
4VWX (see under Pollock in Section VI, 2(1}).

Yellowtail flounder in Subarea 5 {(east of 69°W)

Provisional statistics indicate a nominal catch of 14,500 toms in 1975, in contrast with 16,800
tons in 1974. Stock abundance, as measured by autumn bottom trawl surveys and by the catch
rates of USA commercial vessels, seemed to stabllize after 1971-73 under the TAC of 16,000 tons
set to control fishing at Fp,, = 0.8. The catch per day fishing was 1.7 tons in 1975 and 2.0
tons in 1974 in contrast to an average of 2.6 tons per day in the 1970-73 period. The bottom
trawl survey indices in 1974-75 averaged 8.8, compared with 14.5 for 1970-73. Abundance indices
of age 1 fish, estimated from the autumn bottom trawl surveys in terms of the stratified mean

number caught per tow, are as follows:

Year-class 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974
No. /tow 11.60 2.64 1.29 9.76 6.96 10.59 7.64 4.75 3.82 2.42 2,71 3.50 4.05
Loge (No./towtl) 1.774 0.760 0.586 1.344 1.492 1.451 1.322 1.074 0.970 0.641 0.670 0.839 0,617

These data indicate that the year-classes which will support the fishery im 1976-77 are less
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abundant than those which supported the fishery in 1970-73. Age compositions of catches in 1975
indicate a large contribution of age 2 fish, although survey data did not show the increased
abundance of this year-class. In view of the abundance of this age-group in the catches, it can
be assumed that fishing mortality on 1t approximately doubled. This is the age-group that the
mesh regulation (130 mm, manila) was intended to conserve, because yellowtaill double their weight
between age 2 and age 3. If higher yields are desired from this fishery, the fishing mortality
on two-year-old fish must be reduced.

Utilizing available data on age composition and estimated mortality for 1975, catch and stock
slze projections were made for 1976 and 1977 (Table 18). Using F =~ 0.8 for fish of age 3 and
older in the 1975 fishery and F = 0.4 for age 2 fish (based on fishing mortality for 1964-72 as
calculated by Penttila and Brown (ICNAF Res. Bull. No. 10)), stock sizes in 1975 and 1976 were
eatimated, Using the same F-values for 1976, a catch of 12,500 toms 1s predicted. This catch
probably approximates that which will actually be teken in 1976, based on the experience of the
1975 fishery and provisional figures for the 1976 catch. The level of recrultment assumed for
1976 and 1977 (42 million fish at age 2) is equal to the lowest level since 1962, as estimated
from preliminary virtual population analysis (the mean value for 1962-72 is 56 million fish).
The lack of adequate estimates of discards, both in the directed fishery and in by-catches, make
the estimation of stock size from virtual population analysis rather Inaccurate.

Table 18. Yellowtall in Subarea 5 (east of 69°W): catch and
stock size projections, 1975-77.

Stock Catch Residual
Year Age numbers! F Numbers Welght stock?
(107 (1073)  (tons) (1073)
1975 2 40,100 0.4 12,030
3 20,900 0.8 10,450
4 12,198 0.8 6,099
5 4,150 0.8 2,125
6 1,060 0.8 530
7 542 0.8 271
B+ 212 0.8 106
Total 79,162 31,611
1976 2 42,000 0.4 12,600 3,037
3 21,979 0.8 10,987 4,582
4 7,689 0.8 3,845 2,284
5 4,487 0.8 2,243 1,671
6 1,527 0.8 763 658 v
7 392 0.8 196 188
8+ 277 0.8 139 140 (age 3
and
Total 78,341 30,773 12,568 older)
1977 2 42,000 0.4 12,600 3,034 -
3 23,100 0.8 11,505 4,797 23,100
4 8,084 0.8 4,042 2,400 8,489
5 2,829 0.8 1,415 1,054 2,974
6 1,660 0.8 830 716 1,040
7 565 0.8 282 270 611
8+ 248 0.8 186 187 301
Total 88,486 30,860 12,458 36,515
1977 2 42,000 0.2 7,140 1,721 -
3 23,100 0.4 6,576 2,742 28,153
4 8,084 0.4 2,425 1,440 12,678
5 2,829 0.4 849 504 4,610
6 1,660 0.4 498 430 1,552
7 565 0.4 170 163 911
8+ 248 0.4 166 167 446
Total 88,486 17,824 7,176 42,050

! gtock numbers refer to beginning of the indicated year.
2 Regidual stock {age 3 and older} at the start of the
followlng year.
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If fishing 1s conducted at the level of Fp,y in 1977 for a predicted yield of 12,400 tons, the
gtock size will be maintained at about the relatively low level existing in 1975 and 1976,
Fishing at Fy 1 = 0.4 for a projected catch of 7,000 tons would result in increasing the stock
size by about 10%. If fishing is contimued In future years at the ¥ ] level and recruitment
remains at about the current level, annual yields shculd increase to about 12,000 tons in 5-6
years and the stock size (age 3 and older) should increase to about 61 million fish, a level
similar to those which prevailed in the 1962-73 period. The Subcormittee therefore recommends a

TAC of 7,000 tons for 1977.

Yellowtail flounder 1n Subarea 5 {(west of 69°W) and Statistical Area 6

Three yellowtail populations are located in this management area. The Cape Cod and the southern
New England stocks have been under a collective TAC regulation simce 1971 and the Statistical
Area 6 stock has been included since 1975. The provisional nominal catch from all three stocks
was slightly leess than 6,000 tons in 1975.

i) Cape Cod stock. The 1975 catch was about 2,000 tons which 1s similar to the long-term
averapge. However, catch rates of USA commercial vessels declined from 1.9 tons per day in
1974 to 1.6 tons per day in 1975, indicating a possible decrease in stock size,

1i) Southern New England stock. Although the TAC regulations have greatly decreased removals
since 1970, catch rates in the USA commercial fishery continued to declime during the
period. Abundance indices from autumn surveys indicate a drastic decrease (90 since 1969)
in pre-recruits {age 1), with the catch per tow in 1974 being among the lowest values ob-
served during the entire series of years for which data are available (Table 19)}. Assuming
that the 1976 pre-recruit imdex is equal to that for 1975, the stock size index will have
decreased by about B80% between 1970 and 1977, and it is obvious that the current stock is
extremely low. The catch per day fishad by USA vessels has declined from well over 3.0 toms
in each year during 1957-72 to 1.9 tons in 1974 and to 1.4 tonms in 1975.

1i1) Statistical Area 6 stock. Abundance indices indicate a 90% decrease in stock size between
1970 and 1975 (Table 19). If the 1976 year-class is assumed to be 2hout the same size as
that of 1975, the stock size 1in 1977 is projected to be extremely low in contrast to earlier

levels.

Table 19. Catch per tow (age 1+) of pre-recruits and asgoc-
iated stock abundance indices for yellowtail in
southern New England and Stat. Area 6 from USA
autumn surveys.

Southern New England Statistical Area 6
No. per tow  Abundance No. per tow Abundance

Year {age 1+) index (age 1+ index
1963 16.3 11.1

1964 18.6 5.3

1965 11.5 19.2

1966 35.5 14.2

1967 20.0 102.5 12.5 64.4
1968 10.0 119.2 11.6 67.3
1969 12.8 92.6 0.6 59.0
1970 7.3 71.9 1.9 36.8
1971 6.3 53.6 11.0 11.7
1972 4.3 40.0 0.6 22.4
1973 1.9 30.8 0.7 21.6
1974 1.1 20,1 0.04 7.5
1975 1.7 11.9 0.46 2.7
1976 8.1 1.2
1977 7.8 1.6

In the absence of sufficient informatiom about relationships between the stock components in this
area, the Subcommittee advises that a single management area should be maintained. Recognizing
the depressed condition of the various stocks, the Subcommittee recommends that the TAC for 1977
be set at zero, with the knowledge that unavoldable catches may approach 4,000 tons. Without

improved recruitment, even this level of removal will prevent the stock from recovering, and

every possible measure should therefore be taken to reduce the level of by-catch. The decline in
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catch from about 10,000 tons in 1974 to less than 6,000 tons in 1973 1s even greater than the
decline in catch per unit effort. Also, the stock abundance indices indicate that fishing meor-
tality is higher than 1.0 whereas Fo.1 = 0.4.

Flounders, except yellowtall, in Subarea 5 and Statistical Area 6 (Res. Doc. 75/65)

Provisional statistics indicate that the nominal catch was about 23,300 tons in 1975, slightly
higher than the 1974 catch of 21,200 tong. The TAC for 1975 was 25,000 tons. While the bottom
trawl surveys indicated a decline 1n biomass since 1963, no significant change was detected be-
tween 1974 and 1975. Examination of length frequency data for American plaice, witch flounder,
winter flounder, summer flounder and windowpane flounder from the autumn trawl surveys indicates
decline in modal lengths since 1963 but not in the most recent survey years.

The assessment for summer flounder, presented in 1975 suggested that a sustainable catch level
of 20,000-22,000 tons might be possible for this component of the flounder group but that the
estimates of the unreported catches In the sport fishery were probably at or above the sustain-
able yield. No new information was presented tc update that assessment.

The TAC for flounders, except yvellowtail, has been maintained at the level of 25,000 tons annually
during 1973-75, on the basis of historical catches, research survey trends in abundance and
general bilological information. Considering the declining trends observed in the survey data

{Res.

Doc. 75/65) and in commercial catches, and noting the implications of additiomal fishing

mortality on these species by the USA sport fishery, the Subcommittee recommended a TAC of

20,000 tons for 1976, stressing that every effort should be made to reduce the by-catches of these
species in other directed fisheries in the area. The Subcommittee accordingly recommends that

the TAC of 20,000 tons be maintained for 1977.

Herring in Division 5Y

1)

ii)

111)

iv)

Catch statistics and age composition. Provisional statistics indicate a nmominal catch of

about 20,500 tons in the 1975 fishery for adults out of a total catch of nearly 36,000 tons.
Preliminary data for January to March 1976 show a catch of 3,800 tons which was slightly
less than for the same period in 1975. The 1970 year-class continued to dominate in the
catches during the early months of 1976, the age composition for ages 3 to 6 being 5, 7, 3
and 78% respectively, compared with 18, 10, 64 and 5% for the same ages in January-March
1975.

Year—-class size and recrulitment. Additonal information since the January 1976 Special

Commission Meeting consists of statistics on catches during the first three months of 1976
and preliminary data on year—class abundance from the 1976 spring juvenile herring survey.
Some detalls of the juvenile herring survey are given in the following section on herring
in Div. 5Z and Stat. Area 6, indicating that all year-classes appear to be very low in
abundance. Age 2 herring are gemerazlly not takem in the Div. 5Y adult herring fishery and
less than 1% (by weight) of the 1976 catch in January to March consisted of the 1974 year-
class, Considering the very poor catch in the juvenile survey, this year-class was assumed
to be about the same size as the poor 1969, 1971 and 1972 year-classes at age 3 (i.e. 64
million fish). The size of the 1973 year-class could not be resolved and two levels of
abundance were chosen, as was done in the previous assessment (Part B, this volume). The
lower level was the conventional size of 64 millifon fish at age 3 for poor year-classes. A
more optimistic assumption as to the size of this year-class was that it was equal to the
average of the sizes of the 1968 and 1972 year-classes (i.e. 91 million fish). The strengths
of the other year-classes were assumed to be the same as used Iin the previous assessment.

The TAC level for 1976. At the January 1976 Special Meeting, the Commission set a TAC of

7,000 tons for 1976 . . . "or an amount which is decided at the Annual Meeting in June 1976
by unanimous vote . . ." (Summ. Doc. 76/VI/6). The additional information since that meeting
does not change the assumptions on year-class slze that were used in the previous assessment.
It should be noted, however, that the results of the 1976 juvenile survey suggest that the
1970 to 1972 year-classes may have been reduced in size more than has been assumed. If a
catch of 7,000 tons is taken in 1976 and if the lower level assumed for the 1973 year-class
15 the more correct one, the adult stock size would be reduced below the minimum stock size
constralnt of 60,000 tons to about 56,000 tons at the start of 1977.

The TAC level for 1977. In assessing the probable state of the stock in 1977, it is assumed

that the 1976 TAC of 7,000 tons will be taken. Also, the mean weight—at-age and partial
recrultment values used in the previous assessment (Part B, this volume) were adopted. The
projected stock sizes at the beginning of 1978 in relation to projected catches in 1977 for
a range of F-values are given in Table 20 and illustrated in Fig. 2. Depending on the
assumption as to the size of the 1973 year-class, the stock size at the beginning of 1977
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would be in the range of 56,000-60,000 tons. Under either aggumption, fishing at F = 0.1 for
a catch of about 4,500 tons in 1977 would result in maintaining the stock size at the begin-
ning of 1978 to about the same level as at the start of 1977. If a catch of 7,000 tons 1is
taken in 1977, the resultant stock size at the beginning of 1978 would be in the range of
53,750-57,750 tons. Fishiag at Fg,q1 = 0.38 in 1977 would yield a catch of 14,750-15,250 tons
but the stock size at the start of 1978 would be reduced to 45,750-49,000 tons. Even a TAC
of zero in 1977 would only Increase the stock size to 61,000-65,000 tons, depending on the
size of the 1973 year-class. Therefore, the Subcommittee recommends a TAC of zeroc for 1977.

Table 20, Div. 5Y adult herring: stock size (age 4 and older) in 1978 as a function of
catch (age 3 and older) in 1977 for a range of F, assuming two levels of recruit-
ment for the 1973 year-class in 1976, (Recruitment of the 1974 year—class 1s
assumed to be 64 million fish.)

Stock size at Catch . Size of 1973 Stock size at F in Predicted Stock size at
start of 1976 1in 1976 year-class start of 1977 1977 1977 catch start of 1978

(1083 (000 t) (000 ) {108) (108) (000 t)  (100%) (000 t) (000 t}
248 58 7 64 228 56 0.1 4.4 56.3
0.2 8.4 52.3
0.3 12.1 48.6
0.4 15.5 45.2
0.5 18.7 42.1
0.6 21.5 39.2
248 58 7 91 250 60 0.1 4.6 60.0
0.2 8.8 55.8
0.3 12.6 51.9
0.4 16.1 4B, 4
0.5 19.4 45.1
0.6 22.4 42,1
70 T 1 L | L Lj
S
60| >~ - 4
S
~ o Stock size in 1978 (age 4 and older)
50k .
> 40 -
=]
(2]
Fu)
§ —————=== 1973 y.c. = 91 x 108 fish
~ 30 1973 y.c. = 64 x 105 fish 7
201 -
104+ .
1 A IV ) 1 §
0 0.1 0.2 0.3 0.4 0.5 0.6

Fishing Mortality (F)

Fig. 2. Predicted herring catches in 1977 and stock sizes in 1978
for the Div. 5Y adult fishery at two levels of recrultment.
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Herring in Division 5Z and Statistical Area 6

i)

it)

1ii)

Catch statistics. Provisional statistics indicate a catch of about 144,000 tons in 1575,
about 1,300 tons more than were reported at the January 1976 Special Meeting. Consequent-
ly, the estimates of stock size at the start of 1976, as calculated for the previous
assessment (Part B, this volume), were not changed. The TAC for 1975 was 150,000 tons.
Cateh data for the first two months of 1976 were incomplete.

Year—class size and recruitment. The only additional information available since the
January 1976 Special Meeting is data from the March 1976 juvenile herring surveys. Data
from the USA spring survey by Albatross IV were mot avallable at the time of the assessment,
However, information from juvenile herring surveys by Ermst Haeckel from GDR and by Anton
Dohrn from FRG suggests that all year-classes are very low in abundance. The relationship
of the 1973 year-class at age 3 to other year-classes, in terms of catch in numbers per tow
from the 1973 to 1976 surveys, is as follows:

Georges Bank S. New England

(Strata 13-23) (Strata 1-12, 25)
Year- Walther Ernst Walther Ernst
class Harwig Haeckel Herwig Haackel Total
1970 3,232 1,056 4,288
1971 924 608 1,532
1972 27 15 2 3 47
1973 41 6 12! 22 44

1 Anton Dohrn was used in 1976.

The relationship of the 1974 year-class at age 2 to other year-classes, in terms of catch
in numbers per tow from the same surveys, is as follows:

Year- Georges Bank and 8. New England
class Walther Heruig Ernet Hoeckel
1971 5.40 -
1972 2.18 -
1973 0.62 0.32
1974 0.00! 0.00

1 Antom Dohrm was used in 1976.

The 1969 year-class constituted only about 5% of the nominal catch in 1975. The 1971 and
1972 year-~classes appear to be nearly fished out. Lacking further information on the size
of the 1974 year-class, recruitment at age 3 was assumed to be 550 million fish, the cen-
ventional level for poor year-classes. Two levels of abundance were assumed for the 1973
year-class: 550 million and 620 million fish at age 3 in 1976. The level of 620 million
was arbitrarily chosen from the average size of the 1968 and 1972 year-classes at age 3.
The sizes of the other year-classes in 1976 were as estimated at the January 1976 Special
Meeting (Part B, this volume). Survey abundance indices suggest that thls procedure may be
over-estimating the abundance in 1976-78 of the 1971, 1972 and 1973 year-classes. Although
some information was available, it was not sufficient for the Subcommittee to change the
parameters that were used at the January 1976 Meeting, and, consequently, no change in the
advice provided to the Commission at that meeting 1s recommended.

The TAC level for 1977. The mean welght-at-age and recrultment values that were used in the

previous assessment (Part B, thils volume) were adopted for the present assessment., In calcu-
lating stock sizes for 1977, it was assumed that the 1976 TAC of 60,000 tons would be taken.
The projected stock sizes at the beginning of 1978 in relatiom to projected catches in 1977
for a range of F-values are given in Table 21 and illustrated in Fig. 3.

At the January 1976 Special Meeting (Summ. Doc. 76/VI/6, Proc. No. 7, App. T), the Commission
agreed to . . . "a level of catch for the herring stock in Division 52 of Subarea 5 and in
adjacent waters to the west and south within Statistical Area 6 for subsequent years which
will maintain the adult stock at a level of at least 225,000 tons, and that the total allow-
able catch will be set at 60,000 tons or less per year, until such time as the adult stock
reaches the level of 500,000 tons. Thereafter, the Commission will set the total allowable
catch so as to maintain the adult stock at a level of at least 500,000 tons." Since the
adult stock will not reach the level of 500,000 tonms in 1977, the catch in 1977 must not
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Table 21. Div. 5Z and Stat. Area 6 herring: stock size (age 4 and older) in 1978 as a
function of catch (age 3 and older) in 1977 for a range of F, assuming two levels
of recruitment for the 1973 year-class in 1976. (Recruitment of the 1974 year-
class 1s assumed to be 550 million fish.)

Stock size at Catch Size of 1973 Stock size at F in Predicted Stock size at
start of 1976 in 1976 year—class start of 1977 1577 1977 catch  start of 1978
(108) (000 t) (000 t) (10%) (16%) (oo t)  (100%) (000 t) (600 %)
978 204 60 550 995 218 0.1 17 263
0.2 33 247
0.3 48 232
0.4 62 218
0.5 T4 205
0.6 86 193
0.7 96 177
0.8 106 173
978 204 60 620 1,049 226 0.1 18 272
0.2 35 255
0.3 50 240
0.4 64 225
0.5 77 212
0.6 89 200
0.7 100 188
0.8 110 178
T T T T T T =T T
320 -
w0~ 1
Stock size in 1978 (age 4 and older)
240~ -
200 - =
2 160 -
2 ———— 1973 y.c. = 620 x 105 fish
= 1973 y.c. = 550 x 108 figh
120} .
8o -
1) o h
A A 1 i i A L 1
0 0.1 0.2 0.3 .4 0.5 0.6 0.7 0.8

Fiahing Mortality (F at 100%)

Fig. 3. Predicted bherring catches in 1977 and stock sizes in 1978 fer the Div. 5Z +
Stat. Area 6 fishery at two levels of recrultment.
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exceed 10,000 toms (Table 21), To maintaln the stock size at the beginning of 1978 to the
low level of 225,000 tons, fishing at F = 0.35 and at F = 0,40 in 1977 would yield a catch
in the range of 56,000-64,000 tons, depending on the assumption as to the size of the 1973
year-class. Such a catch would be about the level associated with fishing at FO = 0.38
but 1t would mot allow for any rebuilding of the stock in 1977. Furthermore, préliminary
data from the March 1976 research surveys would indicate that such a catch in 1977 may cause
a further reduction in stock size. In view of the uncertainties as to the actual abundance
at the start of 1977, and noting the low abundance of the 1971-73 year-classes, the Sub-
compittee recommends that the TAC for 1977 be set below 60,000 tons at a level of 50,000
tons to allow the stock to rebulld by the same amount between 1977 and 1978 as between 1976
and 1977. This level of TAC would also reduce the probability that the size of the 1977 and
subsequent year-classes will be adversely affected by a reduced spawning stock.

The Subcommittee requests STACRES at its 1976 Annual Meeting to examiné more fully the
effect on stock size of assumptions on year—class strength.

Mackerel in Subareas 3 to 5 and Statistical Area 6 (Res. Doc. 76/VI/13, 18, 29, 49, 52, 64; Sumn.

Doc.

1)

i1)

114)

iv)

v)

76/VI/17, 18)

Catch statisties. Nominal catches in Subareas 3 and 4 decreased from 44,000 tons in 1974

to about 37,000 toms in 1975, and in Subarea 5 and Stat. Area 6 the decrease was from
295,000 tons in 1974 to 246,000 tons in 1975. The corresponding 1975 TACs for the two areas
were 70,000 tons and 285,000 rons respectively. There was some question as to the accuracy
of the reported nominal catch for 1975, it being suggested (Res. Doc. 76/VI/64) that the
catch may be about 40,000 tons greater than that used in the assessment.

Stock identity and biological characteristics. Additional tag returns in Subarea 5 and

Stat. Area 6 1in 1975 from releases in Subareas 3 and 4 (Res, Doc. 76/VI/49) confirm the
north-south migration pattern of mackerel. The distribution pattern of returns during 1973-
75 suggests a northerly shift in time of over—wintering from mainily Stat. Area 6 to Georges
Bank. Data from USA research vessel surveys durlng 1968-75 indicate a similar trend (Res.
Doc., 76/VI/13). New information from both USSR (Res. Doc. 76/VI/52) and Canadian (Res. Doc.
76/VI/18) research studies in 1975 indicates that about 50% of age 2 mackerel are mature
with full maturity being reached at age 3.

Abundance indices for 1975. The results of USA research surveys (Res. Doc. 76/VI/12) indi-
cate a continuing decline in mackerel abundance in Subarea 5 and Stat. Area 6 in 1975. The
USA spring survey catch per tow index declined by 96% from 1968 to 1975 and a declinme of
similar magnitude was observed in the autumn survey. The USA commercial standardized catch
per day Index increased steadily until 1968 before declining by 94% in 1974, but a moder-
ate increase was evident in 1975. The distant water fleet (DWF) standardized catch per

hour index increased from 1968 to 1970, declined In 1971 and 1972 and then increased in 1973
and 1974. The catch per day in the GDR fishery (Summ. Doc. 76/VI/18B) declined in the spring
fishery by 25% from 1974 to 1975. The catch per day in the Polish winter fishery (Summ. Doc.
76/V1/17) also showed some declime from 1974 to 1975. Preliminary results from the USSR
fishery in 1976, in contrast with 1975, indicate a very slight decline in catch per hour.
However, interpretation of the DWF catch-per-unit-effort data is complicated by changes in
efficiency over the period under consideration.

Catch composition in 1975. Mackerel catches in 1975 were characterized by a predominance of
age-groups 1 to 3 and by a substantial reduction in the contribution of age-groups 4 and
older (25% in 1975 compared to 44% in 1974). The decline in the percentage of older
mackerel was evident in all subareas but particularly in Subarea 3 (Res. Doc. 76/VI1/18)
whlich has traditionally reflected an colder age distribution of mackerel in the catches.

The analyses presented below indicate that the severe reduction In the percentage of older
fish (age 4 and older) in the catches has been due to the exertion of excessibe fishing mor-
tality on these age-groups in recent years.

Assessment parameters for 1975. The following parameters were determined for use in the
overall assessment of mackerel in the ICNAF Area:

(1) Catch at age in 1975, The numbers at age in the 1975 catch were derived from weighted
age compositions of the catches by the varlous countries according to reported sampling
data. Canadian age-length keys were used to convert USSR length frequencies from Sub-
area 4 to numbers at age. In the abgence of reported catch statistics, 1t was assumed
that Romania caught its 1975 quota allocation of 3,750 toms.

(2) Partial recruitment im 1975. Graphical plots of fishing mortality from virtual popu-
lation analysis against age for several years indicated that recruitment was complete
for age-groups 3 and older in 1975 and perhaps substantitally so for age-group 2.
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(3) Fishing mortality in 1974 and 1975. Fishing mortality on the fully-recruited age-—
groups (3 and older) in 1975 was initially estimated by regression of F from virtual
population analysis on DWF standardized effort for the period 1968-72 and by regression
of F from virtual population analysis on indices of fishing effort from USA spring
surveys for the same period. The fishing mortality estimated from the respective fish-
ing effort measures in 1975 ranged from 0.5 to 1.4. Because of the wide variance
asgociated with the effort based on survey indices and the confounding effect of effic-
iency changes on DWF effort, no resolution of the wide differences in estimates of F
for 1975 could be achieved. It was decided, therefore, to accept the estimate of F in
1974 (0.80) from survey indices of effort in that year, since the F from virtual popu—
lation enalysie based on estimated effort from survey indices in 1973 and 1974 corre-
sponded well with that predicted from the regression for the years 1968~72. The stock
gize (age 4 and older) at the start of 1975 was then computed from the estimated stock
size and fishing mortality rate (age 3 and older) in 1974. The 1975 stock gize, com—
puted in this way, implied that the 1975 catch generated a fishing mortality of 1.1
for the fully-recruited age-groups (age 3 and older) in 1975.

As a check on the probability that the actual F-values were substantially lower in
1974~75 than estimated in thls assessment, total mortalities for 1973-75 were aiso
computed from numbers at age per tow in USA spring surveys. These analyaes produced
estimates of F = 2.3 in 1973, 2.7 in 1974 and 2.7 iIn 1975 for age-groups 4 and older,
suggesting that the actual fishing mortality rate in those years was high and of the
order of magnitude used in this assessment.

Recruitment estimates in 1975. Estlmates of the stock size of age 1 fish (1974 and 1975
year—claeses) and age 2 fish (1973 and 1974 year-classes) in 1975 and in 1976 (prelininary)
were made using two independent approaches: (Methed A) from regressions of year—class
strength from virtual population analysis on USA research vessel indices of abundance (Res.
Doc. 76/VI1/29); and (Method B) from regressions of the relative abundance of ages 1, 2 and
3 fish in the mackerel stock (ape 4 and over) on the proportlonal representation of these
age-groups In the catches. The results are as follows:

Estimated streagth (millions)

Age 1 Age 2
Year—-class Method A Method B Method A Method B
1873 975-1522 - 436-637 1025-1250
1874 1612-1730 2460-2845 (980-1095) -
(1975) (426-1479) - - =

Analysis of the age-specific distributton of fishing mortallty in 1974 from virtual popula-
tlon analysls (assuming F = 1.1 on age-groups 3 and older in 1975) suggested that Z-year-
olds were almost fully recruited (95%), and, considering the continued decline of older
mackerel in the 1975 catches, it was considered prudent to treat age-group 2 as belng fully
recruited in 1975. The 1973 year~class was therefore computed from virtual population
analysis to be about the level of 795 million fish in 1975, a level intermediate between
the range of estimates of that year~class at age 2 by the two methods shown above.

The strength of the 1974 year-class at age 1 in 1975 was also computed from virtual popula-
tion analysis, with the assumption that the average partial recruitment of age 1 fish over
the 1968-73 pericd (25%) also applied in 1975, This produced an estimate of 1,590 willion
fish for the 1974 year-class in 1975, a level at the lower part of the range of estimates
by Methods A and B above. Preliminary results of the USA spring survey in 1976 suggest
that the 1975 year-class is also weak.

In the absence of any firm information relating to the strengths of the 1975 and 1976 year—
classes, these were assumed to be about equal to the poorest on record (850 million fish at
age 1, as estimated for the 1972 year-class). This assumption 13 conservative in view of
the decline in recruitment as evidenced since 1968 when the strong 1967 year-class recruited
to the stock as l-year-olds.

Results of assessment. The analyses of the available data, using the parameters as indicated

above, result in estimates of catch, fishing mortality and stock gize, as given in Table 22,
and the following points are indicated:

(1) In the 1975 assessment, the under-estimate of the fishing mortality on fully-recruited
age-groups for 1974 (0.6 as compared with 0.8 now used) has resulted in a substantially
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greater under-estimate of the computed fishing mortality for 1975 (0.7 as compared with
1.1 now used).

Estimates of the strengths of the 1972 to 1974 year—classes, used in the present analyses,
are substantially less than those estimated or assumed for these year-classes in the

1975 assessment, the comparable values (in millione of fish with the new estimates in
parentheces) being 774 (185), 2,644 (795) and 2,500 {1,590) for the 1972, 1973 and 1974
year—classes respectively.

The combined effect of the under-estimation of fishing mortality and over—estimation of
recruitment in the 1975 assessment means that the mackerel stock 18 now in such a dras-
tically reduced state that the 1976 TAC, if fully utilized, will generate a fishing
mortality of 4.50 on fully-recruited age-groups and will bring the spawning stock to
near extinction in 1977.

The severely depleted state of the mackerel, as indicated in Table 22 and Fig., 4, re-
quires immediate and effective conservation measures, if the resource in Subarea 3 to 5
and Stat Area 6 is to be rebullt to a level approximately that giving the optimum long-
term yield. Of particular concern to the Subcommlittee 1s the very low level of spawn-
ing stock predicted for 1977 {less than 2% of the 1970 level). The Subcommittee also
stresses that, even with a zero TAC in 1977, a significant fishing mortality could be
generated from by-catches of mackerel in other figheries.

The variance associated with research vessel survey data used to estimate recruitment
and mortality may mean that the estimates of these parameters in the present assess—
ment sre conservative, However, unless these estimates are substantially pessimistic,
the state of the mackerel stocks in 1977 will be essentially unchanged from that re-
sulting from the present analyses. If these estimates are in fact only slightly con-
gervative, the potential surplus production resulting from a zero TAC in 1977 would
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Table 22. Results of mackerel assessment for Subarea 3 to Statistical Area 6.
Year— Catch, fishing mortality and stock aize by year
class 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977
Catch 1959 0.1 0.9
(105) 1960 8.3 13.3 12.9 4.6 3.8 0.3
1961 1.3 3.1 19.3 5.1 0.2 0.1 0.1
1962 9.2 6.3 21.7 9.8 9.4 1.4 0.4
1963 14.3 6.8 14.1 11.1 13.5 4.9 0.8
1964 15.3 7.8 15.2 14.1 8.6 7.4 2.0 1.6 0.7
1965 57.4 26.1 43.6 48.6 37.2 15.3 8.3 3.4 1.3
1966 99,0 99.9 190.2 234.7 114.2 41.6 26.3 10.6 4.1
1967 94.5  189.9 408.9 566.2 432.7 217.1 117.3 41.8 16.2
1968 2.2 139.5 34.7 110.7 226.5 182.9 117.2 48.4 18.8
1969 3.2 143.0 288.7 287.7 261.3 118.5 57.1 22.1
1970 3.2 101.2 76.3 237.1 104.3 53.8 20.8
1971 1.1 41.8 356.3 270.4 86.4 33.5
1972 11.0 95.3 260.7 109.7 42.5
1973 0.3 102.9 470.8 182.3
1974 5.2 332.5 831.8
1975 2.1 191.4
Total (10%)} 301.6 4968 906.8 1395.9 1262.9 1421.3 1134.4 1218.2  1565.5
Weight (000 t) B0.8 131.8 230.6 373.0 409.7 419,13 339.6 283.4 310.0
Fishing 1959 0.006 (0.079)
mortality 1960 0.116 0.308 0.631 0.551 1.611  {0.575)
(F} 1961 0.024 0.083 1.226 1,876 0.361 0.348  (0.809)
1962 0.079 0.079 0.474 0.462 1.361 0.890  (0.809)
1963 0.100 0.070 0.226 0.313 0.903 1.250  (0.809)
1964 0.089 0.066 0.197 0.318 0.368 0.718 0.487 1.100 4.500
1965 0.106 0.071 0.181 0.354 0.573 0.562 0.795 1.100 4.500
1966 0.051 0.074 0.219 0.518 0.538 0.502 0.804 1.100 4.500
1967 0.016 0.044 0.140 0.327 0.506 0.590 0.873 1.100 4.500
1968 0.001 0.058 0.020 0.092 0.306 0.493 0.791 1.100 4.500
1969 0.001 0.060 0.185 0.317 0.606 0.711 1.100 4.500
1970 0,002 0.093 0.104 0.604 0.677 1.100 4,500
1971 0.001 0.032 0.470 0.937 1.100 4,500
1972 0.011 0.139 0.781 1.100 4,500
1973 <0,001 0.105 1.100 4.500
1974 0.003 0.275 4.500
1975 0.742
1976
Weigbted F 0.095 0.079 0.247 0.371 0.411 0.575 0.809 1.100 4.500
(3+) (3 (4+) (4+), 3+) 3+) (2+) (24) {(2+)
Stock size 1959 18.6 13.7
{105 f£ish) 1960 87.5 57.7 31.4 12.4 5.3 0.8
1961 62.3 45.0 30.7 6.7 0.8 0.4 0.2
1962 140.3 96.1 65.8 30.3 14.2 2.7 0.8
1963 173.4 116.2 80.3 47.4 25.7 7.7 1.6
1964 207.9 140.9 97.7 59.4 32.0 16.4 5.9 2.7 0.7
1965 658.7 438.9 302.8 187.1 97.3 40.6 17.2 5.7 1.4
1966 2300.9 1620.1 1114.7 663.6 292.9 120.5 54.0 17.9 4.4 0.1
1967 6992.6 5101.9  3617.0 2330.3  1244.7 555.7 228,2 70.6 17.4 0.1
1968 3859.9 2871.9 2008.5 1458.7 986.0 537.7 243.4 81.8 20.2 L0.2
1969 3820.5 2829,3 1973.3  1215.4 655.7 265.0 96.5 23.8 0.2
1970 1782.6 1322,1 892.9 596,2 241.4 90.9 22.4 0.2
1971 2021.8 1514.6 1086.5 502.9 146.0 36.0 0.3
1972 1156, 2 847.1 546.2 185.3 45.7 0.4
1973 1579.0 1192.0 795.3 196.1 1.6
1974 2144.9  1589.8 894.6 7.4
1975 (850.0) 299.8
1976 (850.0)
Total (10°)1 10642.2 10502.4 10178.2 8091.3 6321.8 4468.0 3298.8  3082.5 2112.7  1149.8
We. (000 t)!1 1974.4  2529.1 1986.3 1816.1 1555.9 1177.4 785.6 574.2 374,2 136.6
Spawning Total 2499.2 5079.6 6344.6 5782.6 4360.7 3077.6 1833.7 1095.0  815.4 160.4
atock? We. 880.3 1619.3 1599.2 1564.3  1359.6 1016.4 635.7 357.9  215.1 29.6

! Stock size, age 1 and older. .
Spawning stock, including 50% of age 2 fish and 100% of all older age~-groups.
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rebuild the mackerel population to levels providing the optimum yield, a policy which
would also increase the yield per recruit of these year-classes. On the basis of the
present assessment, a zero TAC for mackerel in 1977 is indicated. At the present time,
therefore, the Subcommittee, with the exception of scientists from GDR, Poland and USSR,
recommends a zero TAC for 1977.

(6) Sclentists from GDR, Poland and USSR feel that the advice on the sharp decrease for
the TAC level for 1977 was based on incorrect initial estimates used in the assessments.
High fishing mortality and low recruitment figures were calculated using Albatross IV
groundfish survey abundance Indices. While agreeing that the general trend shown in
these surveys is disturbing, they nevertheless feel that these surveys are likely to
produce very variable results, since mackerel is a pelagic schooling species encounter-
ed in clusters, The groundfish survey data may have indicated a steeper decline in
abundance than that which in fact occurred, and their use for estimating fishing mor-
tality would therefore lead to an over-estimate. Since it was the opinlon of the above-
mentioned scientists that there was no strong scientific evidence for the enormous
change in the 1975 initial assessment data in comparison to estimates used in previous
years, these scilentists were unable to agree with the opinions presented above by the
Subcommittee. Scientists of the above-mentioned countries will, therefore, present to
STACRES at the 1976 Annual Meeting a new ascessment based on other estimates of initial
data, also taking into account the information from the commercial fisheries during
the early part of 1976.

vi1i) Data Requirements for a Meeting in Late 1976

The Subcommlttee met on 18 June 1976 at the request of the Chairman of Joint Panels 3, 4
and 5 to consider whether sufficlent new information could be made available for consider-
atlon at a meeting in early December 1976 to allow resoclution of scientific disagreement on
the status of the mackerel resource and, if such a meeting was considered feasible, to
specify the information required. Discussion centred on what new data could be made avail-
able, the format of such data and the time scale in which the data could be provided. It
was indlcated that more detailed data for the years prior to 1976 (with the exception of
some research vessel survey data) could not be provided in time for the meeting. However,
a variety of data for 1976 could be made available in sufficient detail to significantly
increase the possibility of resolving some of the difficulties encountered at this meeting
as well as at the April 1976 assessments meeting. While all of the problems im reaching
agreement on the TAC for mackerel do not relate to the availability of new data, it was
agreed that, if the new data described below are provided, they would be sufficient to mer-
it a reconsideration of the status of the mackerel stock in 1977 at a meeting In early
December 1976. The data and analyses required and the formats and timetable for thelr pro-
vision are as follows:

(1) Submission df individual length and age samples (to the extent possible) for the first
and second quarters of 1976 as obtained from the catches of commercial, scouting and
research vessels fishing in Subardas 3 to 5 and Stat. Area 6, to reach the Secretariat
by mid-October 1976. These samples should each include weight at age or sample weight,
where possible.

(2) Submission of mackerel catch and effort data For the first and second quarters of 1976
for the commercial fishing fleets by division and month (as on STATLANT 21B forms) to
reach the Secretariat by mid-October 1976.

(3) Mackerel catch and effort data for the commercial fleets by month and division for
the remainder of 1976 (including estimates for December} to be made available at the
time of the meeting in early December in the same format as (2) above.

(4) Because of technical difficulties, commerclal sampling data for the catches 1n the
third quarter cannot be submitted to the, Secretariat in the normal way (i.e. length
and age frequencies and age-length keys) in time for the meeting. However, some
arrangement similar to the Intermational Observer Program should be employed whereby
sclentists from interested countries could be placed on board of vessels of other
countries engaged in the mackerel fishery to sample the catches and submit these sam-
ples directly to the Secretariat. This would ensure that samples from the fishery in
the third quarter would be available by mid-October.

(5) additional analyses of research vessel data for abundance estimates, particularly for
recruiting year-classes, and tow by tow catch data from research vessel surveys should
be made available to the meeting.
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Other finfish in Subarea 5 and Statistical Area 6 (Res. Doc. 76/VI/61)

This category consists of an aggregation of finfish species {except menhaden, billfishes, tunas
and large sharks), for which individual assessments are lacking or are available only in prelim-
inary form. Preliminary data for 1975 indicate a total nominal catch of about 96,000 tons, in
contrast to the 1975 TAC of 150,000 tons. WNo new assessments were avallable for any of the
species, and nominal catches were not avallable by species or on a monthly basis. The Subcommit-
tee noted that for some specles there was the potential for development of an intensive directed
fishery under the current regulations, and that such a development would not be known in time to
advise the Commission on the consequences. It was agreed that advisory TACs should be set for
certaln species and that momtbly catches of these species be reported to the Secretariat, so

that member countries can be notified 1f catches approach these limits and so that the Subcommit-
tee will have more detailed information on these species at its mid-term meetings. The Subcommit-
tee, therefore recommends that the 1977 TAC for "other finfish" be set at 150,000 tons, with
advisory TACs within this total as follows: 25,000 tons for argentine; 40,000 tons for dogfishes;
18,000 tons for butterfish; and 10,000 tons (including inshore fishery) for river herrings

(Alosa pseudoharengus and A. aestivalis).

River herrings (Res. Doc. 76/VI/61)}. A study of the yield and abundance of Algsg peeudoharengus
and A. aestivalis is Stat. Area 6 indicates that, since the advent of the offshore fishery in
1968, catches and catch rates in the traditional USA river fisherles have decreased markedly and
the proportions of virgin fish in the rivers have increased. WNo age or length composltion data
were available for offshore catches, but it is certain that significant quantities of young fish
{ages 2 to 4} would be avallable and be caught. The effects of even small catches of young fish
offshore would be very significant in terms of stock size and yield. It is probable that,
although the total catch {offshore and inshore) increased only in 1969, the offshore catch rep-
resents a factor which has led to decreased productivity rather than just a replacement yield
for reduced inshore catches., The Subcommittee accordingly recommends that the offshore catches
of river herrings be kept to a minimum and the inshore catches be limited to 10,000 tong, until
an assessment of the productivity and the effect of fishing can be completed. It is important
that this work be completed in 1976-77.

Squid-Tllexr in Subareas 2 to 5 and Statistical Area 6 (Res. Doc. 76/VI/3, 30, 31, 41, 65)

The breakdown of squid catches by Iller and Lolzgo separately was still not provided by all
countries for 1975, and comnsequently it is not possible at this time to Indicate what proportion
of the squid catch of about 46,100 tons 1n Subarea 5 and Stat. Area 6 consisted of Illex. Assum-
ing that only IZlex 1s caught in Subareas 2 to 4, the catch in 1975 was 17,400 tomns. Discussion
of available research data indicated that, although stock relationships have not been fully
elucidated, the approach chosen 1n 1975 to assess Illex as a single stock complex ranging from
Subarea 2 southwestward to Stat. Area 6 should be continued. As the specles occurs in Subarea

5 and Stat. Area 6 throughout the year, suggesting that a component of the stock remains resi-
dent there, the effects of harvesting individual components of the stock must be considered.
Stock structure studies are therefore needed to clarify this problem.

Preliminary estimates of stock size were made from the results of USSR trawl surveys in June 1972,
using a systematlc coverage of the area from the Scotian Shelf to southern New England (minimum
estimate of 110,000 tons), and from a stratified random survey in 1975 (196,000 tons, but
apparently including seme Loligo). The spring and autumn bottom trawl surveys in 1975 indicated
an increase in abundance, but, since this species has a one-year life cycle, the individuals
observed in 1975 will not be available to the 1977 fishery. Analyses of yleld-per-recruit and
stock-recrult conglderations indicated that removals could be about 40% of the stock biomass.
However, there is considerable uncertainty about the actual quantities caught 1n recent years

and thus in the subsequent estimatlon of stock size and also in the parameters used in the
analyses. These estimates must be Iimproved if the Subcommittee 1s to make more meaningful
recommendations for the management of the fishery. 1In the absence of rellable estimates of stock
size and in view of the uncertainty about the nominal catches, the Subcommittee agreed that pre-
emptive quotas should be maintained to regulate tHe orderly development of the fishery and that
TACs should be set for Subareas 2 to 4 and for Subarea 5 and Stat. Area 6 separately, so that
fishing effort cannot be directed entirely to one or the other component of the stock complex.
Recent removals are estimated to have been in the range of 20,000-22,000 tons in Subarea 5 and
Stat. Area 6 and about 10,000 tons in Subareas 2 to 4, although 17,400 tons were reported from
the latter area in 1975. The Subcommittee recommends that the TAC for 1977 bhe 55,000 toms for
Subarea 2 to Stat. Area 6, with 25,000 tons for Subareas 2 to 4 and 30,000 tons for Subarea 5

and Stat. Area 6.

Squid-Loligo in Subarea 5 and Statistical Area 6 (Res. Doc. 76/VI/14, 30, 31, 41, 64, 65)

The breakdown of aquid catches by Illex and Loligo separately was still not provided by all
countries for 1975, and consequently 1t is not possible at this time to indicate what proportion
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of the squid catch of about 46,100 tons consisted of Loligo., Also, estimates of catches in
earlier years are not yet known to any degree of precision, although countries have been request—
ed to provide the appropriate statistics.

The Information avallable for assessment of Lolige includes (1) a series of minimum biomass
estimates from Japanese commercial data for the fishing seasons 1968/69 to 1973/74 which indicate
a stable population in the area; (i1) USA research survey indices which indicated an increase
in abundance through 1975; (diii) a virtual population analysis, which indicated a stock size

of about 92,000 tons (1,510 million individuals) at the start (October) of the 1972/73 fishing
season and about 89,000 toms (1,430 million &quid) at the start of the 1973/74 season; {(iv)}
autumn survey catch data which indicate a minimum biomass estimate of 83,000 tonms for the period
1972-75, being in agreement with the estimates from virtual population analyses; and (v) yield-
per—recruit and stock-recrult considerations which indicate that removals of 40%Z of the stock
blomass would seem reasonable if a moderate stock and recruitment relationship holds. If no such
relationship holds, exploitation rate estimates range frem 75 to 95% depending on the conetants
used. The Subcommittee feels that the assumption of a moderate stock and recruitment relation-
ship Is warranted until more specific information is available.

Although there is an urgent need for more accurate estimates of removals and for considerable
refinement is the determination of the parameters used in the analyses, the studies available
suggest that the TAC of 44,000 tons, which was set for 1976, will ensure the maintenance of
current stock size, Rough estimates of catches since 1970 give an average of 33,000 toms
annually. Since there appears to be no significant change in stock abundance in recent years,
the Subcommittee recommends a TAC for 1977 of 44,000 tons, which, if realized, would represent
a 30% increase above recent catches.

Second-tier overall TAC in Subarea 5 and Statistical Area 6

At its Special Meeting In October 1973, the Commission agreed that the total catch of finfish
(except menhaden, billfishes, tunas and large sharks) plus squids should be regulated to an
amount that will allow the biomass of stocks In the area to recover to a level which will pro-
duce the maximum sustainable yield.

In attempting to evaluate the effectiveness of these regulations in arresting the declime in
stock abundance, the Subcommittee reviewed the time series of biomass levels indicated by re-
search vessel surveys. These data were obtained from autumn surveys and should therefore be an
indication of the biomass at the beginning of the following year. The survey indices indicated
that the biomass estimate for 1976 was substantially higher than that for 1975 and somewhat
higher than that for 1974. With all species included, the average biomass estimate for 1974-76
was still lower (23%) than the estimate for 1971-73, but, with herring and mackerel excluded,
the blomass estimate for 1974-76 was ahout the same as that for 1971-73. The Subcommittee was
unable to conclude at this point whether the increase in blomass estimated from the surveys re~-
flects an actual Increase in biomass In the area, given the fluctuatlons that occur in survey
indices of abundance between years. However, it is encouraging that the decline in the survey
estimate did not continue into 1976.

The Subcommittee also reviewed an analysis of the effects of by-catch on national catches in the
area, from linear programming techniques. Using 1974 by-catch ratios to evaluate 1976 overall
TAC in relation to by-catch Indicated that an 18% reduction in the sum of the TACs would be re-
quired in 1976 to allow for by-catch, and hence the overall TAC of 650,000 tons recommended for
1976 by the Subcommittee in 1975 seemed appropriate. It was also noted that the by-catch ratios
in directed fisheries had declined from about 30% in 1972 and 1973 to about 18% in 1974. 1t
could not be determined whether a further decline had occurred in 1975.

Given the new information on by-catch rates and possible biomass changes and also the adoption by
the Subcommittee of Fg, 1 rather than Fmax as an appropriate basis for recommending 1977 TACs for
many stocks in all subareas, the Subcommittee discussed the need for continuation of the second>
tier TAC. Tt was pointed out that the second-tier TAC was adopted by the Commission to resolve
three problems: (i) to compensate for by-catch mortality which is difficult to quantify and
control by more direct means; {il) to take some account of species interactions which are not
satisfactorily taken into account in single species stock assessments, and (iii) to allow re-
covery of the total biomass from the reduced level in recent years to a level giving the maximal
or some optimal yield in a fairly short period of time.

It was noted that by-catch ratios in directed fisheries had declined between 1973 and 1974 and
that recently introduced regulations, such as closed areas, could reduce these further by 1977.
If the change in the basis of TAC regulation from Fpax to Fg.1 affects all species more or less
proportionately, then by-catches could be expected to change in about the same way. However,
since it has been species with very restrictive TACs {e.g. zero TAC for haddock) that have
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caused the most serious by-catch problems, the general reduction in exploitation rate, implied
by fishing at F » should ease these problems. There 18, however, an increasing number of
stocks with recommended TACs of zero, which will create new by-catch problems. There 1s also
the likelihood that not all by-catch problems are reflected in the Commission's statistics due
to deficlencles in by-catch and discard reporting and that this problem is worse, perhaps sub-
stantially worse, than is apparent. Despite the many uncertalntles regarding the by-catch sit-
uaticn in 1977, 1t is likely that significant by-catch problems will still exist and that this
remains a valid rationale for retaining a restrictive gecond-tier TAC.

The implications of blological interactions on the estimated level of specles TACs and on the
relative level of a second-tier TAC to the sum of the specles TACs remaln a matter on which
there is divergent opinicn. Tc some extent, 1n assessing single stocks over an extensive his-
torical period, interactioms with other species are "bullt-in" to the assessment. These inter-
actions may change, however, when substantlial changes In stocks are induced by fishing, and
these are not at present predictable. It 1s uncertaln whether this will result in net increase
or decrease in productivity. A further aspect 1s that, In assessing stocks with a short time
frame of information (and a significant proportion of the resouces in Subarea 5 and Stat. Area
6 fall into this category), there is less likelihood that the assessment will take adequate
account of inter-relationships with other species.

An objective of the management policy in this area has been to restore the blomass tc a level of
about 4 million tons, the level considered appropriate for removing the maximum sustainable
yield. The implication of fishing at Fp,1 1s that the biomass associated with this level in the
long term would be somewhat higher than that at Fpux. While it may be necessary to review the
biomass objective, at the present level of blomass the exact level to be achieved 1s of little
practical importance at this time, as neither level will be achleved in 1977. However, fishing
at Fp.1 will result in a faster increase in absolute biomass and the level of 4 million tons will
be reached faster. While fishing at Fg,] reduces the dependence on the second-tier TAC for

stock rebuilding, a restrictive second-tier TAC would provide an additional safeguard.

The Subcommittee agreed that the second-tier TAC was still a relevant management measure and
that it should be set at some level lower than the sum of the recommended TACs. The TACs
recommended by the Subcommittee sum to 505,000 tons, assuming that the 1977 TAC for mackerel is
zero and that the 1977 catch of pollock in Subarea 5 and Stat. Area 6 is 7,000 tons, and it was
agreed that 500,000 tons should be used as an upper reference point. Some downward adjustment
1s required to take by-catches into account, If the by-catch situation in 1977 were similar to
that in 1974, a reduction of approximately 202 is indicated. However, given the substantial
changes 1n regulations and TACs since 1974, and the yet to be decided naticnal allocations for
the 1977 TACs, this degree of adjustment may be inappropriate. It was therefore decided that

a decision on the required percentage reduction be postponed to the 1976 Annual Meeting, pend-
ing new linear programming solutions based on the recommended TACs for 1977.

VIII. OVEPALL GROUNDFISH FISHING EFFORT IN SUBAREAS 2 TO 4

The regulation of groundfish fishing effort in Subareas 2 to 4 was discussed in relation to the advice,
1f any, thst could be given on appropriate levels of fishing effort in 1977. It was noted that in three of
the effort management areas (Subareas ? + Div. 3K, Div. 3LNOP, and Div. 4VWX) catch rates in 1975 showed no
substantial change from the 1974 level, and that the overall decline in catch rates in the 1970's did not
reflect any beneficial effects of catch quota regulations. The substantial reductions in some TACs recom—
mended for 1977 and the recommendaticns for others based on Fg, 1 rather than Fpaxs Indicate that no increase
in fishing effort can be recommended for 1977. ’ '

Recommendations of a more detailed nature cannot be made at this time, particularly since the precise
objective({s) to be achieved by the regulation have not been stated by the Commission. If the objective is,
for example, solely to provide the basis for more accurate surveillance and enforcement, then the Subcom-
mittee should artempt to advise on the number of days required to be fished to attain the catches correspond-~
ing to the levels of TAC to be set. However, If the regulation is designed to provide a safeguard against
the deleterious effects of overly optimistic TAC calculations or to provide an effective measure to discount
by-catch problems, then different approaches should be taken. Also, it 1s necessary to know the Commission's
intentions on the degree of flexibility in the transfer of effort among areas from cne vear to another in
order to evaluate the likely effectiveness of the regulation in achleving a particular objective.

The Subcommittee discussed the effectiveness of effort regulation as a safepuard against over-
exploitation of a stock for which the TAC has been set too high. In such a case, 1f the effort has been
set at a level approximating that which is likely to achieve the desired level of fishing mortality on the
stock, this would prevent the TAC from being takem. Such would be the case if the effort regulation per-
tained to a particular species. 1In the case of cod in Subarea 2 and Div. 3K, for example, where cod 18 by
far the most important species, the effort regulation could provide this safeguard. However, in situations
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where a number of specles stocks are within the effort regulation area, sufficlent flexibility would exist
to divert enough effort to take full advantage of stock assessment errors to the serious detriment of the
stocka. In thls regard, the smaller the effort regulation areas are, the less likelihood there is of this
happening. The amount of reallocation of effort allowed among areas is also a relevant factor.

The effects that the regulation may have on catch per unlt effort are difficult to predict, but it is
likely that catch rates under an effort regulation will not be directly comparable to those of previous
yvears and hence they must be interpreted with caution. There will be an incentive to maximize catch rates
by a wide varlety of ways, and these have been dealt with in detail in previous reports of the Subcommittee
and effort limitation working groups. Limitations to reallocation of fishing effort among areas could,
however, have the reverse effect 1f vessels were limited to flshing in areas of low catch rate because they
were not allowed to tramsfer to other areas where the catch rates were higher.

The effects of fisbing the stocks at Fy 4 in 1977 will not have a significant effect on catch rates in
1977 but could be expected to result in observable increases in catch rates in 1978 and subsequent years.
Tbe level of fishing effort in each management area in relationm to the fishing mortality that it would gen-
erate has not yet been accurately determined, and hence it remains to he demonstrated whether further
adjustments in effort are required to achieve Fp ;. The Subcommittee points out, however, that the benefits
of increasing catches and catch rates to be anticipated after 1377 is not a rationale for increasing the
total effort, as these higher catches will be attalnable at the same level of effort.

IX. OTHER MATTERS

1. Primary Productivity and Fisheries Yield (Res. Doc. 76/VI/11)

A research document summarizing results of plankton collections during a research vessel cruise in
Subareas 3 and 4 was discussed. It was indicated that this type of primary productivity research was
necessary to further our understanding of the relationship between fisherles and primary productivity.
Correlation between plankton abundance and the amount of fish caught in individual hauls was indicated,
but as pointed out it would be difficult to generalize from the data presented. The Subcommittee
hopes that studies of this type are continued.

2. Estimation of Parameters

a) Mew techniques (Res. Doc. 76/VI/B)

A new approach to estimating natural mortality from the relationship of this parameter to age at
sexual maturity wes discussed. The Subcommittee noted that, although this approach might be use-
ful as a first approximation of matural mortality especially in developing fisheries, such mnatural
mortality estimates should be used with caution because of, among other things, the degree of
variability inherent in such relationships, the degree of uncertainty in velues of natural mor-
tality estimated with present techniques, and the fact that nmatural mortality might change in
response to fishing pressure and the effects of density-dependent growth, age at maturity, etc,

In particular, values of natural mortality which are estimated as extremely high or extremely low
should be carefully considered to determine the reasons for such high or low values.

b) Level of sampling in various stocks

Again in 1975, no sampling data were availlable for a number of stocks and the data that were
avallable for some other stocks were so scanty that they could not be used in assessments of
these stocks. As has been emphasized on many occasions before, the accuracy of the advice pro-
vided to the Commlssion 1is very dependent on the adequacy of the data base upon which the assess-
ments are based. The Subcommittee again urges Member Countries to provide theilr scientists with
the resources to improve thelr sampling efficiency in future years.

c) Reporting of length and age samples by sex for certain species

Although the absolute necessity of reporting length and age samples by sex for such specles as
the flatfishes and redfish, in which significant differences in growth rate, natural mortality
rate, age at maturity, etc., are exhibited hetween the sexes, has been emphasized before by the
Subcommittee (Redbook 1975, page 63) and recommended by the Statistics and Sampling Subcommittee,
some gampling data were submitted to the present meeting for these species as unsexed fish. The
Subcommrittee once again urges scientists in the various countries to provide length and age data
by sexes separately for these species, as unsexed data cannot be used in assessments. A complete
list of these species is given in Redbook 1974, page 128, and also in Sampling Yearbock, Vol. 19,
pages 9-10.
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Ageing workshop for cod (Summ. Doec. 76/VI/13 + Addendumhl; Res. Doc. 76/VI/32)

A draft report of the Ageing Workshop, held in October 1975 at the Institute for Fisherles In-
vestigations, Vigo, Spain, was discussed (Summ. Doc. 13 + Addendum 1) as well as another paper
telated to the problem of age determination of cod (Res. Doc. 76/VI/32). The repert showed that,
when the samples from different areas were combined to construct an age-length key for each reader,
substantial differences In age compositlion could be observed among certain individual readers.
Thus, differences in agelng between readers may have a significant effect on age compositions

used In assessments, especially in those cases where data are scanty and age compositions are in-
consistent from year to year. Where age compositions are consistent from year to year, even 1f
biased, the effect on assessments 1s not as slgnificant.

It was noted that there seemed to be a lack of clear guldelines when interpreting otoliths, and
that this allowed for a high degree of subjectivity. Most of the differences observed arose from
the difficulty of determining which rings were checks or splits. Other problems were assoclated
with determining the first annulus and interpreting the edge of the otolith. The problems seemed
to be greater for cod otoliths from Div. 2J, 3K and 3L than for otoliths from Div. 3N, 30 and 3P.

It was generally agreed that more studies are required (otolith structure in each area, deposition
of material in the edge, etc.) in order to minimize the degree of subjectivity, and that clear
guidelines for age reading for each area be formulated, perhaps in the form of a handbook on
otolith interpretation. It was also suggested that all of the photographs, slides and otoliths
used in the workshop should be filed with the Secretariat and be available for examinatiom by
readers who were not able to attend the workshop. The results of these readings could be compared
with those from the workshop.

The Subcommittee comsidered that the whole or a part of the samples used in the workshop should be
clrculated for re-reading by the workshop participants. This would permit the estimation of
within-reader varisnce and a more accurate analyelis of the observed differences between readers.
It was noted that the results of such further studies would not likely be availlable until the 1977
Annual Meeting. It was also suggested that the final report should include the agelng experience
of each participant in the workshop together with the nationality of each reader, the areas in
which the reader is most expert and the number of years of experiemce in reading otoliths from
each area.

The Subcommittee noted that, 1f the differences in age determimation were random, the calculation
of fishing mortalities would not be seriously affected, and the effects of these differences would
not be severe if a sufficient number of age determinations were avallable so as to average out the
biases. In any case, 1t was thought that the re-reading of the many thousands of otoliths for
previous years would not be possible.

The Subcommittee observed that the results of the Vigo Workshop in QOctober 1975, together with
those of the Bergen Workshop in 1962, constitute a large volume of material suitable for a more
vigorous analysis of ageing problems than has previocusly been possible.

Accuracy of catch statistics

All techniques for the calculation of TACs rely implicitly on the availability of accurate stat-
istics of catches from both directed and by-catch fisheries. Any lnaccuracy in the reported
statistics produce errors In the stock assessments and hence in the recommended TACs. This would
be particularly the case for those stocks which are assessed by virtual population analysis
(cohort analysis), as an error in the level of catch affects not only the estimates of fishing
mortality and recruitment for the year ion which the error was made but also the estimates for the
preceeding years. This may, in turn, lead to biases in the prediction of the TACs.

General preduction models (Res. Doc. 76/VI/34, 44)

Two papers were presented involving the use of the 'Schaefer stock production model. Res. Doc.
76/VI/34 describes the behaviour of a model subject to stochastic variation in its parameters. An
interesting feature of this model was that the variations were autocorrelated. The model was
intended to simulate the effects of environmmental conditions which may tend to be good or bad for
several years. It was suggested in the discussion that such a system might be better managed at

a level below the MSY level of fishing effort. Res. Doc. 76/VI/44 presents methods for determining
the parameters of a Schaefer stock production model in a disequilibrium situation.

Evaluation of abundance indices for pelagic specles from research surveys

The Subcommittee considered that, although the results of survey dara have been useful to indicate
trends in abundance, they have not resulted in estimates of recrultment which are sufficiently
precise for situations when the calculation of TACs are based principally on assumed values for
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recrulting year—classes. This problem could perhaps be resolved by further attention to survey
design for pelaglc specles, and it was agreed that the Biological Surveys Subcommittee should be

requested to examine this matter further.

Documentation of Background Information for Stock Assessment (Summ. Doc. 76/VI/8)

The extent to which it is necessary to document background information on the assessment of each stock
for use at subsequent meetings of the Subcommittee was discussed. It was indicated that, for many of
the stocks assessed at this meeting, background data on stock size, [ishing mortality and catch in
numbers are not Included in the Subcommittee's report because of the impractability of listing such
detailed information for each of the many stocks under 'TAC regulation. This problem is further
aggravated by the increasing practice of including such background information in working papers
rather than in research documents, despite the agreed practice of not referring to working papers in
the report. The Subcommittee discussed the usefulness of the stock record data in Summ. Doc. 76/VI/8,
which lists the background information used at the 1975 meetings of the Subcommittee in assessing the
stocks. It was concluded that these stock recerds, with appropriate modifications to make provision
for including more extensive information for some stocks and more complete descriptions of, for examp-
le, the detalls of estimating catch at age from age-length keys, could provide the sort of detailed
information on past assessments which is necessary when re-assessing the stocks at current Subcommittee
meetings.

The situation could be further improved if agreement could be reached on permitting the reference to
working papers in the Subcommittee's report, and it was recommended that STACRES consider further the
status of working papers at the 1976 Annual Meeting. Also it was noted that sclentists should be en-
couraged to use the Research Document series for reporting information which may need to be referred
to in the report of the Subcommittee. It was concluded that the Chairman of the Assessments Subcom-
mittee, In correspondence with the conveners of ad hoe working groups, should attempt to improve the
stock record format to be used for summarizing the background assessment data from this meeting.

International Herring Tagging (Res. Doc, 75/38; 76/VI/48, 66)

The Assessment Subcommittee discussed the possibility of undertaking a major international herring
tagglng program to address the problem of herring stock intermixture. Management to date has been
placed separately on fisherles harvesting the three major spawning stocks but under an overall regu—
lation regime that would minimlze adverse effects on the stocks 1f, in fact, a significant intermix-
ture occurs. Currently, however, the extremely low level of the stocks in Subarea 5 and Stat. Area 6
and the declining stock slze in Subarea 4 raise questlions about the continued validity of the latter
agsumption. Knowledge of the stock{s) to which juvenile herring recruit has also become more critical
to assessment as the adult stocks have declined. There 1s, thus, the need for cbtaining information
on the degree of intermixture so that appropriate management regulations can be developed. Herring
tagging has been demonstrated to be technically feasible by Canadian biologists (Res. Doc. 75/38;
76/VI/48) and has already shown that there ere inter-relations between herring from southwest Nova
Scotia and Chedabucto Bay (Div, 4W), the Gulf of Maine (Div. 5Y), and Georges Bank (Div. 5Z)}. The
Subcommittee, therefore, strongly recommends that s major international herring tagging study be con-
ducted in several areas as soon as possible,

Tagging areas and numbers of tags to be released according to various objlectives were discussed (Res.
Doc. 76/V1/66). However, final details should be decided at the 1976 Annual Meeting and each country
should be prepared to discuss thelr participation in detaill. Such a large undertaking will require
the asslstance and cooperation of several countries (particularly on Georges Bank) in the tagging
program and all countries in reporting the recaptures. Such an operation should provide information
to improve the present management system, in so far as stock overlap is concerned, and will help to
ensure that fishing effort is not concentrated on any one stock (such as the small Jeffreys Ledge
stock in Div, 5Y). It may also indicate to which adult spawnlng populations the juvenlle herring 1in
Maine and New Brumswick recruit. This in turn might allow management of the complete stocks (by age
and area). ’
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APPENDIX II. REPORT OF BIOLOGICAL SURVEYS SUBCOMMITTEE

Chairman: J. Messtorff Rapporteur: 5. A, Akenhead

The Subcommittee met on three occasions during 31 March—6 April 1976 at Dartmouth, Canada, in con-
junction with the spring meeting of the Assessments Subcommittee, and again on 31 May 1876 at Montreal,
Canada,. in conjunction with the Annual Meeting of STACRES, to consider the relevant items on the STACRES
Agenda (Part E, this volume). The main considerations involved a review of survey activity in the ICNAF
Area In 1975 and survey plans for 1976/77, the elaboration of guldelines for assignment of survey prior-
ities, the development of a pilot project for reporting groundfish survey data to the Secretariat for
computer processing, plans for the editing of submissions for the ICNAF Manual on Groundfish Surveys, and
further discussion on hydroacoustic survey methods.

1. Review of Survey Results Relevant to Assessments

The Subcommittee concurred with the suggestion of the Assessments Subcommittee that the results of
surveys, which were relevant to stock assessments, could better be considered by the assessment
working groups in conjunction with discussions on individual stocks. Research documents containing
information relevant to assessments were noted as follows: Res. Doc. 75/IX/139; Res. Doc. 76/V1/3,
11, 12, 13, 23, 24, 25, 26, 29, 41, 43, 47, 51, 53, 54, 59, 60, 87.

2. Review of Survey Activities in 1975

An inventory of surveys conducted by member countries inm the various subareas and statistical areas
during 1975 is listed in Table 1, The design of this table differs somewhat from that in the 1975
Report of the Subcommittee to the effect that (a) surveys are listed for the calendar year, and

(b} information is given for three types of surveys (stratified random groundfish surveys, larval
and juvenile herring surveys, and other surveys). Totals and sub-totals are provided for ease of
symmarizing survey activity. It was noted that the juvenile herring surveys use the stratified
random design for groundfish surveys in the same area. The groundfish surveys listed under "other
surveys" in Table 1 are mainly programs using fixed stations or transects. Some special surveys were
undertaken with emphasis on single species (e.g. shrimp, squids, capelin, scallops) and, in additionm,
some hydroacoustic surveys were carried out.

The total survey activity in 1975 was of approximately the same magnitude as in 1974. However, there
was an apparent decrease in Subareas 3 and 4 and an increase in Subarea 5 and Stat. Area 6. The
level of survey activity did not change significantly in Stat. Area 0 and Subareas 1 and 2 but re-
mained at a low level in contrast to that in the socuthern part of the ICNAF Area.

3. Survey Plans and Coordination for 1976/77

Surveys carrled out to date in 1976 or planned for the remainder of 1976 and the early part of 1977
are summarized in Table 2.

A provisional schedule for the joint larval herring surveys to be conducted in the Georges Bank-Culf
of Maine area during the autumn and winter of 1976/77 was arranged as follows, subject to confirma-
tion by correspondence with Dr. M. D. Crosslein (USA) who agreed to continue as Task Force Leader:

R/V Wieczno (Poland) — 20 September to 12 October 1876
R/V Belogorsk (USSR) - 15 October to 5 November 1976
R/V Anton Dohrn (Fed. Rep. Germany) - B November to 25 November 1976
USA vessel - 29 November to 18 December 1976
USA vessel - 7 February to 25 February 1977
R/V Wieczne (Poland) {(tentative) - March and/or April 1977

In the event that additional time is available on the September-November cruises listed above, it is
proposed that the time be utilized for larval patch studles and/or in support of the herring tagging
program on Georges Bank. In addition to the standard Bongo hauls and hydrographic coverage tenta-
tively scheduled for R/V Wiecanc in March or April 1977, priority will be given to special midwater
trawl hauls for post~larval herring and their competitors and predators, if shiptime is available.

Bottom trawl surveys directed toward juvenile herring in Subarea 5 and Stat., Area 6 are again tenta-
tively scheduled for the R/V Anton Dohrn and R/V Ernet Haeckel in the spring of 1977. It 1s proposed
that these surveys be conducted during the period 1-25 March 1977 using the same sampling methods as
in 1976. Concurrent larval herring sampling will form a part of the survey program as in previous
years.
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Guidelines for Assignment of Priorities for Survey Programs

With reference to the discussion at the 1975 Annual Meeting of rhe need to establish a basis for
apsigning priorities to survey programs, the Subcommittee set up an ad hoe working group to comsider
how this could best be achieved. Mr. J. G. Pope (UK) suggested a set of tables that could be useful
as an ald In establishing guildelines and priorities and agreed to prepare a paper describing the
value of surveys for the stocks under quota regulation, in conjunction with the designated experts
of the Assessments Subcommittee. These experts were provided with appropriate questionnaires to be
completed and returned to Mr. Pope, but time did nmot permit the completion of the paper for the
Annual Meeting. It was agreed that the Chairman should contact Mr. Pope and arrange to have the
document completed as soon as-possible and circulated to the members of the Subcommittee.

Tabte 1. Inventory of biological surveys conducted in the ICNAF Area during 1975. (For herring surveys both the
number of trawl sets and the number of plankton stations are given.}

Groundfish surveys using Coordinated larval and juvenile
ICNAF stratification scheme herring surveys Other surveys
Sub-
area [ Div. Country Months Sets Div. Country Months Sets Plank, Div. Type Country Months Sets
0 No stratification scheme 1] Groundfish USSR 7.8 7
1 No stratification scheme A Shrimp DEN 7-10 69
B " DEN 7,8,10 9
C-F " DEN 5,7,10,11 5
C Groundfish DEN 4,6,8 4
D " DEN 1,4,6,8-11 18
E " OEN 4-6,8,11 15
D-F ' FRG 7.8 ~20
" USSR 7,8 ?
>140
2 J FRG 1,12 44 J Groundfish CAN 11,12 11
" GDR 2 34
B USSR 2 ?
i Shrimp CAN 10,11 9
Capelin CAN 10,11 15
Acoustic USSR 10 -
>69
3 K FRG 11,12 28 K Groundfish CAN 11,12 (see 2J
LNO  CAN 5 113 LNO " USSR 6-9 ?
N CAN 6,7 16 Pn " CAN 10 57
Ps CAN 6 64 p " FRA 1,2 28
221 P Herring FRA 4 ?
KLNO Capelin NOR 6,7 ?
N " CAN 2
K Acoustic USSR 10 -
N " USSR 6 -
>87
4 VWX  CAN 2-7,8 188 X CAN 3.4 - 100 RST  Groundfish CAN 10 {see 3Pn)
H USA 3 49 CAN 1 - 100 RY " FRA 2 54
USA 10 90 FRG 3 (see 5Z) W " USSR 1 ?
usse 8 {see 57) X Squid FRA 51 57
>TTT
5 YZ USA 3,4 244 Y USA 9,10 - 106 z Squids FRA! 5,11,12 47
USA 10 119 USA 10,1 - 48 Scallop Usa 9,10 144
b4 USSR 8 98 z USA 2 - 86 Acoustic USSR 3,4 -
GOR 3 33 - 1k}
FRG 3 77 60
USA 5 67
USSR 9,10 - -100
FRG 10,11 100
Ush 12 93
TI0 "&&0 |_
6 USA 3.4 260 6 POL 3 55 22 6 Scallop USA 8 100
Usa 9 54 Acoustic USSR 3,4 -
USA 10 190 100
UsA 12 96
USSR 8 (see 57)
Tota] 1653 165 88z >698

1 Surveys conducted ueing stendard groundfish gtratification scheme.
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Table 2. Bioleglcal surveys planned for the ICNAF Area in 1976/77.
Country Type of survey Area Dates Year
Canada, Newfoundland Groundfish 3LNO Apr 1-14 1976
" 3LKNO Apr 20-May 4
" ip May 11-21
" ip May 27-Jun 10
" ILN Sep 7-24
" LN Sep 30-0ct 13
" 4RST Nov 16-Dec 6
Capelin {acoustic) JLNO Jun 15-Jul 1
" " 2J,3K Oct 19-Nov 9
Groundfish 4RST Jan 11-25 1977
" m Feb 1-17
Capelin (acoustie) 3L Feb 23-Mar 10
Maritimes Groundfish 4WX Apr 27-May 7 1976
" 4VWX Jul 6-Aug 6
" 4T Sep 7-30
" AWK Oct 5-18
Acouatic (cod) 4T Jun 2-18
Acoustic 4W Jul 7-Jul 22
Eggs and larvae 4T Jun 21-Jul 2
non " 4UX Aug 12-31
Larval herring 4% Mar 23-Apr 10
" " 4T May 26-Jun 14
" " 4T Sep 16-30
" " 4% Nov 8-26
Herring tagging 4TVn May 11-28
" " 4V ¥ov 30-Dec 20
Pelagic trawling (silver hake) 4WX Oct 21-Nov 2
Acoustic (cod) 4Vn Jan 17-28 1977
Eggs and larvae 4WX Mar 16-21
Larval herring 4% Mar 21-Apr 4
Quebec Groundfish 4RS May 10-Jun 20 1976
Shrimp 485 Apr 10-May 8
" 45 Oct 1-18
Cuba Acouatic and trawl 6 Jun 1976
oo " " 5 Jun—-Jul
" " u 4 Jul-Aug
Denmark, Greenland Groundfish 1CDE Apr-Jun 1976
" 1E Jul
" 1CDE Sep-Nov
Shrimp 1AB May
" 1CDh Jun
" 1A Jul, Oct
n 1B Bov
Shrimp (photographic) 1ABCD May, Jun, Sep
Plankton 1BCD Jul
" 1D Quarterly
Fed. Rep. Germany Juvenile herring and plankton 52 Mar 1976
Larval herring : 5Y2 Nov-Dec
Groundfish 1,27,3K Oct=Dec
Juvenile herring and planktom 52 Mar—-Apr 1977
France Groundfish 2R3, 3KLP Jan B8-Mar 12 1976
" 4RTV
Herring IP,4RVW Mar 15-31
Groundfish and squid 4WX,5YZ,6 Oct 19-Nov 29
Shellfish ar Dec 2-14
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Table 2. (Continued)

Country Type of survey Area Dates Year
German Dem. Rep. Groundfish 0,27,3K Jan-Feb 1976
Juvenile herring 5 Mar
Juvenile herring 5 Mar 1977
Japan Squid-Iilex (jigging) 4,5,6 Jun 2-0ct 13 1976
Poland Groundfish 5,6 May 1976
Larval herring 5 Apr
v " 5 Sep 20-Oct 30
Groundfish 5,6 Feb—-Apr 1977
USSR, PINRO Capelin (trawling and acoustic) INO May-Jun 1976
Groundfish (trawling) 27, 3KLNO Jun-Aug
Capelin (acoustic and trawling) 2J1,3K Oct-Nov
Shrimp (trawling) 1B Oct-Nov
G. halibut {(trawling) 0,1,2 Nov-Dec.
Capelin (trawling and acoustic) IND May-Jun 1977
Groundfish (trawling) 2J,3KLNO Jun-Aug
Capelin (trawling and acoustic) 2J,3K Oct-Nov
Shrimp (trawling) 1BC Oct—Nov
G. halibut {trawling} 0,1,2,3K Nov-Dec
R. grenadier (trawling) 0,1,2,3K Jul-Dec
ATLANTNIRO Silver and red hakes 52 Jun-Jul 1976
Larvae, plankton, hydrology 52 Aug
Groundfish (trawling) 52 Aug
Silver hake {(trawling) 4 Nov
Silver and red hakes 52 Jun-Jul 1977
Plankton, hydrology 5z Aug
Groundfish (trawling) 5Z Aug
Silver hake (trawling) 4 Nov
usa Larval herring 5 Feb 1976
17 L1} 5 Dec
Groundfish 4X,5,6 Mar-May
" 4X,5,6 Oct-Nov
Plankton 5 Jul—-Aug
Larval herring 5 Jan=-Feb 1977

Reporting and Processing of Survey Data

In the light of the Secretariat's new data—processing potential {a remote job entry terminal con-
nected to IBM 370 and CDC 6400 computers), the question of member countries submitting data to the
Secretariat for computer processing was again discussed. An ad hoc working group was set up to con-—
alder the essential requirements for the reporting of survey data to the Seeretariat. The Working

Group proposed a set of forms to standardize the reporting and to facilitate the processing of ground-

fish survey data. Drafts of these forme and an explanation of the concepts behind them are given in
Annex 1. '

In order to atudy the feasibility of reporting survey data to the Secretarilat for processing, the
Subcommittee proposed that a pilot study be undertaken using a limited amount of groundfish survey
data. Initially the project will be aimed at processing the data of member countries which do not
have adequate computing facilitles to process thelr data in detail, but it could form the basis for
a centralized survey data base. Dr. J. Messtorff (FRG) atated that his country would be willing to
participate in the pllot study. It was pointed out that the limitations on staff and key-punching
time at the Secretariat could slow the completion of analyses following the receipt of the data, but
that the use of optical-scanning devices would reduce the cost and efficiency of processing. It was
also noted that, because several countries have computer programs for processing survey data, the
problem of programming would probably be less time-consuming.
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Manual on Groundfish Surveys

The Subcommittee noted that two of the several contributions for the manual, requested in accordance
with the procedure adopted at the 1975 Annual Meeting (Redbook 1975, pages 69, 71-73), were sub-
mitted for consideration: Res. Doc. 76/VI/99 by Dr. W. Doubleday and Res. Doc. 76/VI/119 by Dr. T. K.
Pitt. In order to expedite the editing of the manual, the Subcommittee set up an editorial group,
consisting of Dr. W. Doubleday (Coordinator}, Dr. J. Messtorff, Dr. M. D. Grosslein, Dr. T. K. Pitt
and the Secretariat. A deadline of 1 September 1976 was set For the submission of the ocutstanding
sections, and contributors were urged to forward these as soon as possible by airmail to the Secre-
tariat for subsequent distribution to the members of the editorial group. It is hoped that a pre-
liminary draft of the manual will be available for consideration at the next meeting of the Subcom-
mittee.

Hydroacoustic Surveys

Discussions took place in conjunction with a review of acoustic survey techniques (Res. Doc. 76/VI/10
by Mr. J. B. Suomala and Res. Doc. 76/VI/116 by Dr. V., A. Rikhter), and at the request of the Assess—
ments Subcommittee for a consideration of survey design for pelagic speciles.

Res. Doc. 76/VI/10 deals with the blas in the estimation of density estimates by hydroacoustic surveys
due to problems assoclated with distinguishing "coherent” and "incoherent” signals resulting from
insonified schools of fish. The Subcommittee was informed of the interest in this subject of the

FAO Working Party for Hydroacoustics and Fish Abundance which has plans for a comprehensive review

of the basic problem of rarget strength estimation, and noted that Mr. Suomala is a member of the
Working Party. Mr. Sandeman (Canada) remarked that the Northern Pelagie, the Northern Demersal and
the Gear and Behaviour Committees of ICES were planning a joint session at the 1976 ICES Annual Meet-
ing to consider acoustic methods of abundance surveying. Dr. Doubleday (Ganada) Initiated a useful
discussion on the possible lack of robustness of hydroacoustic estimates of abundance in relation to
the assumptions that are made and on how the comparison of acoustic estimates with simultaneous
catches may provide solutions, empirical or otherwise, to problems of the type raised by Mr. Suomala.
Mr. Parrish (UK) pointed out that these errcors stem from the integration of hydroacoustic echoes and
that they would be avoided to the extent that individual fish could be counted using high resolution
equipment.

Res. Doc. 76/VI/11lé by Dr. Rikhter (USSR} focused attention on the question of using hydroacoustics
in conjunction with trawling to give abundance estimates. The question of whether pelagic fish de-
served distinction from any other clustered specles was discussed. Dr. Brown (USA) stated that, as
long as the fraction of the population sampled remained constant from one year to the next, no dis-
tinction was necessary. The use of hydroacoustics to produce strata for survey trawling for clus-
tered species and for use as an assoclated variable in generating an abundance index was recognized
as a valuable idea. Dr. R. J. Varea (Cuba) reported that his country plans to carry out hydroacous-
tic surveys for silver hake in 1976 using high resolution equipment in conjunction with comparative
trawling in Subareas 4 and 5 and Stat. Area 6. Other hydroacoustic surveys are indicated in Tables
1 and Z.

Review of Relevant Matters from the April 1976 Meeting of the Environmental Workimg Group

The Subcommittee noted the Report of the Envirommental Workimg, Group (Summ. Doc. 76/VI/36), and
especially that the time series of data from the larval and juvenile herring surveys was beginning

to yleld some cogent results. In particular, the apalyses indicate that the over-winter mortality of
larvae seems to be critical to year-class success. The necessity of continuing the monitoring of
larval production, growth and mortality was therefore stressed. The Subcommittee endorsed the recom—
mendation of the Envirommental Working Group that Dr. Grosslein remain as Task Force Leader for this
cooperative survey program in 1976/77.

Other Matters
In order to enable further consideration of survey design for pelagic species at forthcoming meetings,

the Subcommittee encourages the submission of papers on survey design for clustered fish species,
using acoustlc techniques to optimize the trawling required.
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ANNEX 1. REPORT OF AD HOC WORKING GROUP ON GROUNDFISH SURVEY REPORTING FORMS

Convener: J. Messtorff Rapporteur: S, A. Akenhead

The Working Group, with representatives from Canada, Federal Republic of Germany and USA, met on 2

April 1976 at the request of the Subcommittee to examine the feasibility of reporting groundfish survey
data to the Secretariat for processing and to draft the reporting forms.

1.

Reporting Requirements

The Working Group considered that the primary objective of reporting survey data to the Secretariat
would be to facilitate the analysis of the data for use by the Assessments Subcommittee, by generat-—
ing welght length and age frequencles, age-length keysa, length-welght regressions and mean welghts
at age. Following a discussion on the minfmum data requirements, the Working Group agreed to the
following arrangement.

a) Organizatlion of the Information

The Working Group agreed that the relevant survey data could be resolved into three levels of
information for purposes of reporting: (i) survey materials and methods, (1i) stations
occupled durilng the survey, and (iii) detalls of specles at each station. The first level
should contain information which is constant throughout the survey, including a reference to
the stratification scheme, vessel, and a description of the gear used and concurrent sampling
(e.g. hydroacoustic, etc.), and also including techniques of measurement and users' species
codes. The second category should contain station identification information fixing the lo-
cation in time and space of each particular tow, including the details of the tow, length
frequencies, catch composition by species, and associated envirommental data. The third level
of the hierarchy would include such information as lengths, weights, ages, maturity, etec., of
individual fish. TForms 1, 2 and 3 attached reflect the nature of the minimum data requirements.

b) Sequence of Reporting

Because some of the data require laboratory examination or are not convenient to process during
the survey, it was considered that two sets of data might be reported separately. The first
would be reported scon after the survey ended and would include the information required under
the first two categories mentioned in (a) above, The second set of data, to be reported at a
somewhat later time, would include the biological information on each specimen. The delayed
reporting of the second set of data would not retard the processing of the first set, as there
would be a minimum of replication of the first set included in the second set.

Pilot Study for Reporting Survey Data

To study the feasibility of reporting groundfish survey data, a pllot study was proposed that would
allow the Secretarifat to deal with the computer programming aspects of the problem and to estimate
the workload involved before undertaking the commitment to process a very large volume of survey
data. The pilot study should consist of the processing of survey data already recorded but not yet
processed by one of the ICNAF member countries. For purposes of the pllot study, the information to
be reported would be similar to that indicated on the attached forms, pending a final decision of
the requirements to be specified in the Manual onr Groundfish Surveys, which should be drafted for
review at the 1977 Annual Meeting.
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SURVEY CHARACTERISTICS

App. IIL
Annex 1
Biol, Surveys

Vessel Name:

Country:

Reported hy:

Survey Identification Number:

Strata Design Reference:

Gear Reference Number:

Plankton Data Reference:

Date When Cruise Started:

S T D Data Reference:

Date When Cruise Ended:

X B T Data Reference:

ICNAF Subarea({s) Surveyed:

ver

Water Chemistry Reference:

Number of Stations:

Primary Production Reference:

Species Identification

Sampling Data (v)

Techniques

ICNAF Scientific
Code Name

User
Code

Length |Weight | Age | Sex

Length Ageing
Mat | Meas. Method

Biol. Surveys FORM 1
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STATION CHARACTERISTICS (CATCH)

Survey Identification Number: Stratum Identification Number:
Sequential Station Number: Tow Number in This Stratum:
Date (Day, Month, Year): Position (lat., Long.):

Start of Tow (GMT): : Duration of Tow (Min.):
Direction of Tow (True): Speed of Tow (Naut. Miles):
Distance over Bottom: Depth Range (Min/Max/Avg):
Wind Force: Wind Direction: Sea State:
Bottom Temp. (°C): Bottom Sal. {°/so): Light Condition:

SPECIES COMPOSITION QF CATCH

Y]
Species | Number | Weight || Species | Number | Weight || Specias| Number Weight || Species| Number | Weight
Code Caught | Caught | Code Caught | Caught || Code Caught | Caught || Code Caught | Caught

Total Weight of Catch (kg):

Biol. Surveys FORM 2A
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STATION CHARACTERISTICS (LENGTH FREQUENCIES)

Survey Identification Number:

Stratum Identification Number:

Sequential Station Number:

Tow Number in This Stratum:

Date {Day, Month, Year):

Position (Lat., Long.):

LENGTH FREQUENCIES (Insert Species Codes and Sex (if Applicable) in the Boxes Below)

Length

{cm)

WO~ WN oW~ PWUN OOV NOMNMABWN—=OWUO~NORRBWN—OW OO BWN— T

- TOTALS

Biol. Surveys FORM 2B
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SPECIES CHARACTERISTICS

Survey Identification Number: Stratum Identification Number:
Sequential Station Number: Tow Number in This Stratum:
Date (Day, Month, Year): Position (Lat., Long.):
SPECIES. CODE: SPECTES CODE: SPECIES CODE:

Length|Weight | Age | Sex | Mat. ||Length|Weight | Age | Sex | Mat.|| Length|Weight | Age | Sex [Mat.

Biol. Surveys Form 3
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APPENDIX III. REPORT OF STATISTICS AND SAMPLING SUBCOMMITTEE
Chairman: Sv, Aa, Horsted Rapporteurs: V. M. Hodder
5. A. Akenhead
The Subcommittee met during 31 May to 2 June 1976 to conslder and report on matters referred to it
by STACRES (see Part E of this volume for Agenda). Representatives attended from all member countries,

except Bulgaria, Iceland, Italy and Romania, and observers were present from ICSEAF, ICES and FAO.

1. ICNAF Statistical Activities

The Assistant Executive Secretary reviewed the summary of statistical activities as presented in
Comm. Doc. 76/VI/15, noting that conslderable progress was made since the last Annual Meeting in
establishing an automated data base. In January 1976 the Secretariat acquired its Iin—house terminal,
which 1s linked to an IBM 370 computer, with the option to use & CDC 6400 computer if and when re-
quired, Mr. Scott Akenhead joined the Secretariat staff in July 1975 as Biostatistician, and an
additional statistical clerk was taken on staff toward the end of 1975.

a) ICNAF Statistical Bulletin

The Subcommittee noted that Vol. 24 for 1974 was issued In January 1976, with the delay in
publication due to the late arrival (as in the previous year) of STATLANT 21B statistics from
two countries. The Subcommittee stressed the importance of having the detailed catch and effort
statistics avallable for use by sclentists as soon as possible after each Annual Meeting and
again urges member countries to adhere as closely as possible to the deadline of 30 June.

The Subcommittee noted the revisions to the ICNAF list of specles as prepared by the Assistant
Executive Secretary and the CWP Secretary following the mandate given them by the Subcommittee
at the 1975 Annual Meeting and agreed to the use of this revised list in future statistical
publications.

b) Advance Monthly Statistics for Assessments

The Subcommittee was informed that the advance statistlcs for the April 1976 Meeting of the
Assessments Subcommittee, requested by Circular Letter in December 1975, were very incomplete,
even worse than in the previous year, when the program of requesting preliminary data was
initiated, The Subcommittee noted that the provisional monthly catch statistics resulting
from the Commission's requirement for reporting by stock area was not very suitable for use in
conjunction with sampling data reported by ICKAF divisions or subdivisions, and urged that
member countries make every effort to ensure that the advance statistics are reported In accor-
dance with the requirements of the Assessments Subcommittee by month, division and major gear
category.

c) Statistics on Discards {Summ, Doc. 76/VI/29)

The Subcommittee noted the sparseness of information on discards, reported in Summ. Doc.
76/VI/29, particularly in regard to the absence of data from several countries with significant
fisheries Iin the ICNAF Area. The problem of discarding at sea was considered to be very impor-
tant, and, recognizing that the Commission now requires that data on discards be recorded in
fishing logbooks, the Subcommittee noted that considerable improvement in the reporting of
discards statistics for 1975 could be expected., It was pointed out that national sclentists
should take an active interest in analyzing the logbook data on discards to ensure that the
most reliable information is submitted to the Secretariat.

d) Adequacy of National Reporting of Fishery Statistics

The Assistant Executive Secretary informed the Subcommittee that there has been little improve-
ment in quality and promptness of reporting STATLANT statistics by national statistical offices
in recent years, despite the urging by STACRES, and even by the Commission, that member coun-
tries provide the resources necessary to enable their statistical offices to carry out the re-
quirements of STACRES. A major difficulty is the fallure on the part of some countries to sub-
mit their reporta in accordance with the established deadlines, and this results In serious

gaps in statistical tabulations prepared by the Secretariat for use of the various subcommittees
and working groups of STACRES. Member countries are again urged to comply as closely as pos-
sible with the established procedures for réporting.

e) BReview of STATLANT Forms

The Subcommittee reviewed the new STATLANT 21A and 21B forms, prepared by the CWP and approved
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in principle on the basis of a draft version presented at the 1975 Anmual Meeting. It was
noted that the new forms were introduced into the STATLANT program early in 1976 for the re-
porting of fishery statistics for 1975, and that the notes for the completion of Form 21B
would be modified later this year to provide for the reporting of detalled catch and effort
statisties by 30' x 30' unit areas and by twice-monthly time periods, when statistics for 1976
are solicited early in 1977. It was further pointed out that, with the much greater breakdown
of catch and effort statistics required for 1976 and subsequent years, it would be necessary to
have the catches recorded in a unit smaller than the "metric ton" unit now used. Noting the
need to introduce the smaller unit in the request for 1976 data early in 1977, the Subcommittee

recommends (2)

that for statigtica reported by 30' x 30' unit aveas and twice-monthly time pericds the welght
unit be the "kilogram", pending eomsideration of this matter at the next session of the CWP.

2. List of Fishing Vessels

The Assistant Executive Secretary reported that the publication of the 1974 List of Vessels, 1ssued
in February 1976, was delayed for nearly a year due to late submission of reports from two countries,
and the list for one country was not received. Immediately after the publication of the 1974 list,
member countries were requested to update their 1974 lists to the status of 1975. Revisions re-
celved up to the time of the Annual Meeting are presented iIn Summ. Doe. 76/VI/34 and Addendum. It
was pointed out that updated computer lists are available upon request to the Secretariat. It was
suggested that for research purposes a partial list of revisions need not be reproduced as a sum-
mary document until after all or most countries have reported, which is likely to be after the
Anoual Meeting, but that a report be made on the status of information available at the time of the
Annual Meeting. It was, however, agreed that STACTIC's possible interest in this matter should be
taken into consideration.

3. Statistical Activities of Other Agencies

aj)

b}

The Subcommittee reviewed the ICES Statistical Committee's Report (Summ. Doc, 76/V1/25), and
also extracts of resolutions passed at the 1975 Annual Meeting of ICES (Summ. Doc. 76/V1/26).
The Subcommittee noted that some of the tables in the most recent lssue of Bulletin Statis-
tique were produced from computer tabulations.

The Assistant Executive Secretary informed the Subcommittee that correspondence with the Sec-
retary of the CWP indicates that the ninth session of the CWP will probably be held in late
summer or autumn of 1977 at the ICNAF Secretariat Office in Dartmouth, Canada. Since the
country representation for ICNAF has been undertaken by USA during the last two sessions of the
CWP, the Subcommittee

:

recomends (3)

that Canada be nominated to represent ICNAF at the next CWP session. UOther ICNAF representa-
tives would be the Asgietant Brecutive Secretary and the Chairman of the Statistics and Samp-
ling Subcommittee.

4, Review of Sampling Activities

a)

b)

ICNAF Sampling Yearbook

Volume 19, issued in February 1976, contained lists by species of all available 1974 sampling
data reported to the Secretariat, The Biostatistician noted that a section entitled “ICNAF
Sampling Program" was introduced for the first time and expressed the need for the Subcommittee
to review this section (reproduced as Appendix to Summ. Doc. 76/VI/27) with a view to improving
the guidelines. Point by point discussion of the guidelines resulted in a number of proposals
for improvement which the Secretariat will introduce in future issues. It was also proposed’
that a section of the yearbook be devoted to the presentation of length-weight data.

The Subcommittee welcomed a proposal that an exchange of sampling manuals, which have been de—
veloped by various countries, be undertaken through the Secretariat, and suggested that English
copies of such manuals be sent to the Secretariat for distribtuion to Interested scientists.

Adequacy of Sampling

The Biostatistician reviewed Summ. Doc. 76/VI/33, which indicated that the minimum sampling
requirement was met for less than &0% of the stocks for length sampling and less than 50% for
age in 1974, noting that the percentages pertain only to named TAC species with no censider-
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ation of data for specles included in the specles groups referred to as "Flounders, except
yellowtail” and "Other finfish". For five TAC stocks no sampling data were available. The
lack of improvement in the quality and quantity of sampling data reported for 1974 is very
discouraging and member countries were again urged to adequately sample their commercial
catches and report the data to the Secretariat. The Subcommittee agreed that this type of
analysis of the sampling data should be continued in order to monitor the adequacy of reporting
by member countries in future years.

Early Requirement for Sampling Data

The Subcommittee reiterated the importance of the natlonal reporting of all available sampling
data to the Secretariat early enough in the calendar year to ensure that the data are avallable
for the use of assessments sclentists In advance of the mid-term meeting of the Assessments
Subcommittee. Tt was agreed that the Secretariat continue the procedure of the past two years
in soliciting the data prior to the 1977 meeting of the Assessments Subcommittee.

Report on Special Sampling Project

Res. Doc. 76/VI/100 was presented by Dr. Doubleday who thoroughly analyzed the available data
on cod, mackerel and silver hake, reported by several member countries in response to recommen—
dations of the Subcommittee at the 1974 and 1975 Annual Meetings. The major conclusions of the
study are:

(i) Monthly age-lengths keys for silver hake and mackerel are desirable, instead of quart-
erly keys as at present.

(ii) The detailed spatial reporting of sampling data is less likely to Improve the precision
of age composition of catches than is the reporting on a smaller time scale.

(11i) The distribution of sampling throughout the fishery 1s considered a very important fac-
tor relevant to improvement of sampling methods.

{(iv) The problem of age determination would appear to be one of the most serlous problems.

Discussion of Res. Doc. 76/VI/100 indicated that there are some definite advantages of data-
processing at the Secretarlat over processing by individual countries, and the Subcommittee
accordingly

recommends {4)

(i) that STACRES proceed to implement the establishment of an adequate base of sampling
data at the Secreteriat in order to provide the basic information required for scien-
tific studies; and

fii)  that a emall group of comsultants be nominated, together with the Seeretariat, to specify
the requirements and costs of implementing such a detailed data base, including methode
of proceasing, in order that subcommittees and working groups may be provided with such
tabulations and data analyses as required to carry out their tasks.

It was suggested that a representative from each of Canada, USA and USSR might form the nucleus
of this group, which should meet for about a week at the Secretariat 0ffice in advance of the
next Annual Meeting. Since such a meeting would be in the nature of a conmsultation to aid the
Secretariat in appralsing the implementation of such a program, it would be considered approp-
riate that ICNAF pay the expenses of participants to this meeting, should it be necessary.

International Scientific Observer Scheme

The Chairman reviewed the status of the Internationmal Scientific Observer Scheme as contained in the
June 1975 Meeting Proceedings No. 4. It was noted that STACRES' comments on the scheme, to the
effect that there should be a clear distinction between the Observer Scheme and any program under
the Joint Enforcement Scheme, were incorporated in the Commission's resclution relating to the
adoption of a scientific observer scheme. While still expressing its great interest in the Sclen-
tific Observer Scheme, and noting that such a scheme would contribute materially to the development
of sampling techniques at sea, the Subcommittee noted that no national reports on implementation of
the scheme were available. ’
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Review of Pertinent Papere

a)

b)

Conversion Factor for Lumpfish

Res. Doc. 76/VI/94 describes Danish (Greenland) material collected to determine conversion fac—
tors from lumpsucker roe to whole Tound fish, It was noted that the use of the proposed over-
all factor of 3.31 for Greenland catches would mean that lumpsucker males sold locally for
consumption would also be included In the nominal catch,

Measuring of Roundnose Grenadier

Res. Doc. 76/VI/93 proposes that, since roundnose grenadiers frequently have lost part of thelr
whip-shaped tails, specimens could best be measured from the tip of the smout to the beginning
of the anal fin. The paper glves the relationship between this partial length and the total
length for undamaged fish and further proposes that length samples be recorded by this partial
length in half-centimetre groups. While agreeing that this wethod of measurement could over-
come the problem of getting unblassed samples of whole fish, it was agreed that the actual
reporting and grouping of individual data should be discussed further next year when more data,
including agee, are available, The Subcommittee therefore considered that, for the time

being, there should be no change in the requirements for reporting data on roundnose grepadier
(1.e. the length data should continue to be reported as total length in 3-cm groups and by sex}.
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APPENDIX IV. REPORT OF AP HOC WORKING GROUP ON FISHING EFFORT STUDIES

R. C. Hennemuth Rapporteur: B. W. Jones

The Working Group met om 1 June 1976 to consider the items referred to it by STACRES (Part E, this

Representatives attended from Canada, Cuba, Denmark, France, Federal Republic of Germany,

German Democratic Republic, Japan, Norway, Poland, Portugal, Spain, USSR, UK and USA, and observers from
FAO and ICSEAF.

1.

Review of Papers on Fishing Effort Studies

The Chairman briefly reviewed the report of the Working Group from the 1975 Annual Meeting with re-
spect to requests for specific studies. He noted that there were mo contributions relating to quan-
titative studies on changes in gear and operating factors by vessel types that occurred during 1971-
75 with the increase in the mackerel fishery in Subarea 5 and Stat. Area 6. However, four papers
were presented and discussed relevant to analyses hased on the Div. 5Z Pilot Study Data.

a)

b)

c)

Variability of the Catchability Coefficient (Res. Doc. 76/VI/106}

This paper presents a study of variability of g as measured by variation in daily catch per
effort. Daily records of large (1800+ GRT) vessels of Federal Republic of Germany, Japan and
Poland for two years from Div. 5Z and Stat. Area 6 were examined to determine the source of the
variation. Catch and effort (hours fished) data were fitted to a covarlance model with effort
as a covarlable. Year, season, 30' unit area and vessel factors were Included in the model.
Separate analyses were run by country and area (5Ze, 5Zw, 6A, 6B+C)}. The relationship hetween
catch and effort for Polish data could be considered to be linear, but this was not the case
for data of Federal Republic of Germany and Japan. The implication of the non-linear relation-
ships is that a desired reduction in fishing mortality { to be achleved by proportionally reduc-
ing the fishing effort based on the number of days fished) could in theory be nullified by
increasing the number of hours fished per day. Moreover, comparisons of catch per hour fished
between, say, 30" unit areas is dependent on the pre-selected number of hours fished. For data
in which the specles composition of the catches was similar within year and divisions, the time
factors had higher F ratios than 30" unit area and vessel factors; where the species compo-
sition of catches varied over time, the F ratios of vessel and 30' unit area factors were
higher. The estimated 30' unit area effects for each country's data were fairly consistent
between countries, except where the species composition of the catches of the three countries
differed considerably. The estimated year effects for each country's data were in all cases
closer to the ratios of total catch to total days fished {using the same data) than to the
ratios of total catch to total hours fished.

Fishing Power Studies (Res, Doc. 76/VI/117)

This paper presents an analysis of data for large (1800+ GRT) vessels of Federal Republic of
Germany, Japan and Poland. Working with area/day blocks, coefficlents of relative fishing
power were calculated, together with standard deviations and coefficients of variation. Within
a country, relative fishing power coefficients varied depending on which vessel in the fleet
was used as the standard. There was a large amount of variation in the fishing power, and co-
efficients of variation were often in excess of 1007 and rarely less than 50%Z. The distribu-
tions of catch per unit effort were examined, with that for Federal Republic of Germany vessels
approaching a normal distribution while those of Japanese and Polish vessels being much more
skewed. It was observed that the relative fishing power coefficlents were always greater than
or equal to the ratlo of mean catch per unit effort for two vessels based on the same data. In
view of this, 1t was noted that, unless data are reported on a fine enough scale te accurately
estimate relative fishing power coefficients, using the ratio of means to estimate these co-
efficients results in an over-estimation of the fishing effort corresponding to a desired level
of fishing mortality. -

Changes 1n Efficiency of Certain Fleets, 1960-73 (Res. Doc. 76/VI/105)

This paper presents some notes on changes in efficlency of certain fleets fishing in Subarea 5
and Stat. Area 6 during 1960-73, Catch and effort data were used to calculate the standard
error {SE) of catch per unit effort (CPUE) and also CPUE/SE as measures of fishing efficiency.
The standard error of CPUE would be expected to decrease and level off with time 1f a fleet
attempted to maximize CPUE at all times. A sharp change in this statistic could indicate the
adoption of a new fishing pattern., The standard error of CPUE is not Independent of changes in
CPUE, and In order to overcome this disadvantage the TPUE/SE was also used. These statlstics
were found to be Informative In indicating when changes in fleet operations occurred, which are
not evident from lnspection of CPUE data alene. The use of a new learning index suggested that
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sharp and continued increases in efficiency occurred for the larger {1800+ GRT) vessels of
German Democratic Republic, Poland and USSR after these vessels entered the fishery 1n Subarea
5 and Stat. Area 6, whereas similar Increasea were not apparent for the smaller vessels of these
and other countries.

d) Varilability of Research Veasel Trawl Surveys (Res. Doc. 76/VI/104)

The paper presented information on variability of Albatross IV catch per tow in relation to
variation in catch per unit effort of commerclal veasels. Data from the Subarea 5 Pilot Study
were used to provide the comparable estimates of variation for commercilal vessels. The latter
proved to be lower than the former, but the commercilal data involved more vessels and many more
tows per unit area than the Albatroes IV which averaged about 5 tows per unit area.

Review of Other Relevant Papers

A paper on the peculiarities of diurnal vertical migrations of mackerel in the Northwest Atlantic was
presented (Res. Doc. 76/VI/111). The diurnal variation in availability of mackerel to bottom trawls

is described. Mackerel were found on or close to the bottom during the daylight hours but moved off

the bottom to feed on plankton during the night.

Problems in Implementing Fishing Effort Regulations In Subareas 2 to 4

The Working Group was unable to comment on this matter, as it was considered too early to appraise
the effects of the effort limitations In Subareas 2 to 4, which are belng implemented for the first
time in 1976.

Future Fishing Effort Studies

The Working Group agreed that it should not be necessary for the Group to meet again om a routine
basis but that it could be reconvened 1f there was a specific requirement or project to deal with.
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APPENDIX V. REPORT GOF ENVIRONMENTAL SUBCOMMITTEE
Chairman: H. W. Hill

The Subcommittee met on 1 June 1976 at Montreal, Canada, to consider the agenda items referred to
it by STACRES (see Part E, this volume). Prior to this meeting, the Environmental Working Group met
during late April 1976 to review progress om research plans agreed to at the 1975 Annual Meeting, and its
report is appended as Annex 1. In considering the various agenda items, the following papers were re—
viewed: Summ. Doc. 76/VIf12, 16, 17, 18, 20, 23, 31, 32 and 36: and Res. Doc. 76/v1/2, 4, 5, 6, 7, 11,
36, 37, 68, 70, 71, 72, 73, T4, 76, 77, 78, 81, 84, 85, 86, 88, 89, 92, 95, 97, 114 and 115.

1. Review of Environmental Working Group Report

The Working Group, chaired by Mr. E. J. Sandeman (Canada) met at Szczecin, Poland, during 26-30 April
1976 to review progress and consider further plans for research in Gulf of Maine-Georges Bank and
Flemish Cap areas, to review the proposed standard oceanographic sections and stations, and to
specify the data products required of MEDS (Marine Environmental Data Service).

a) Gulf of Maine-Georges Bank Area

The Subcommittee noted the considerable amount of progress made during the year in accord with
recommendation 29 of the 1975 Annual Meeting (Redbock 1975, page 92), and in particular noted
that the time serles of data from the herring surveys was starting to yield cogent results. In
this respect, the results from larval and juvenile surveys have indicated that the over—-winter
mortality of larvae is critical to year-class success. This supports the hypothesis, initially
agreed by the Working Group, that the relative success of a year—-class is determined during the
first year of life.

A general discussion of hypotheses and the factors likely to control success of year-classes of
herring was a highlight of the Szczecin meeting. Following agreement that the model presented
in Res. Doc. 76/VI/4 could represent a conceptual model of the dynamics of the Georges Bank
herring stock, the assumptions inherent in the medel were examined with a view-to the possibil-
ity of testing them. Recognizing the necessity of continuing the monitoring of larval produc-
tion, growth and mortality and noting that research vessel time is limited, the Subcommittee
considered that the following program could be implemented during the 1976/77 season, and
accordingly

recommends (10)

Z) that herring scales, as well as otoliths, for the Georges Bank stock be collected and
back calculated;

ii)  that relationships between £1 and year-class size from sequential population analysis,
between the growth rate of 1+ herring and stock biomass, between the growth rate of 1+
herring and stock biomase of other species, and between the growth rate of herring and
other envirommental factors, be examined through the use of correlation analysis;

iii) that, because predation is considered important as a stabilizing mechanism, greater
emphasie be placed on aurveying for predators, involving an expanded program of stomach
analysis of all possible predators; and

iv)  that the maturity data collected through commercial sampling be analyzed to study possible
shifts in the maturity ogive which could be an important population econtrol mechanism.

With respect to (iii) above, it is suggested that stomach content data be collected from fish
caught in commercial and experimental trawls, and that fine-meshed midwater trawl sets be made,
in addition to the standard Bongo hauls, to catch smaller organisms which could compete with
herring larvae and juveniles. ’
The Subcommittee was firmly of the opinion that greater emphasis should be placed on understand-
ing the distribution of juvenile herring in the second six months of life but it was unable to
identify the necessary resources for this program. It also recognized the necessity of study-
ing the fine structure of the vertical distribution and identifying the processes responsible

for larval retenmtion systems, and coneidered that the study of a larval patch 18 of such priority
that 1t should again draw the attention of member countries to recommendation 29(vi) (Redbook
1975, page 92.

The Subcommittee was appreclative of the work done by the task force leader during the year, and
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recommends {11)

that Dr. M. D. Grosslein continue as task forvee leader of the Cooperative Larval Herring
Surveys for 1976/77.

Flemish Cap

At the 1975 Annual Meeting, Dr. Konstantinov (USSR} and Dr. Wolford (USA) were nominated to
participate in a joint study of the long time series of USSR and USA data available from the
Flemish Cap ares, in accord with recommendation 30 (Redbook 1975, page 92). Unfortunately,
they have been unable to prepare a joint report for this Annual Meeting. Although it is under-
stood that both have prepared separate reports, only Dr. Wolford has been able to present his
to the Subcommittee to date. Since a large proportion of the data available for this area has
been collected by USSR but not yet presented to the Subcormittee, it seemed clear that progress
toward a research proposal for Flemish Cap could not be made at the present meeting. However,
the Subcommittee reaffirmed the desirability of proceeding with this proposal and noted that
the US Coast Guard will actively support the research if there is substantial interest by other
member countries. The Subcommittee considered that rapid progress would be most likely 1if a
meeting could be arranged between the relevant interested scientists, and accordingly

recommends (5)

that Dr. Konstantinov be asked to convene a meeting of a small group of secientists (including
the Subcommittee Chairmen and Dr. Wolford), who might be directly oconcermed with a coordinated
international experiment on Flemigh Cap, to further examine the data base, to appraise the
suitability of Flemish Cap as an avea worthy of special study and, if the outcome of this
appraisal ig favourable, to develop a preliminary proposal for consideration at the 1977 meet-
ing of the Envirornmental Subcommittee.

Standardization of Oceanographic Sections and Stations

The Subcommittee studied the proposed sections and stations listed in Circular Letter 76/25
and those in Res. Doc. 76/VI/37, and accordingly :

recommends (6)

that the sections and etations listed in Cireular Letter 76/25, after some minor editorial
amendment, and those listed in Res. Doe. 76/VI/37 Corrigendum be adopted as standard ICNAF
cecemographic etationes.

Tt 1s proposed that a complete and fully amended list of standard sections with individual
staticn positions and approximate depths be assembled by Mr. Sandeman and circulated to member
countries by the Secretariat. The Subcommittee noted that useful oceanographic work is beling
carried out by the US Coast Guard and encouraged them to occupy the standard sections as often
as possible.

Investigation of Bage Periods

The Subcommittee agreed with the conclusions of the Working Group that, until further defini-
tive progress is made Iin developing station averages along standard sections as proposed by Dr.
Trites {Annex 1), TCNAF should adopt a set of procedures, and therefore

recommends (12)

i) that the base periods for the ICNAF Area be 10-year periods, such as 1951 to 1960, 1961
to 1870, ete.;

ti)  that anomaly bases be calculated as the arithmetic mean of the relevant individual means
for each year of the base period; '

iii} that the degree of variability of the aomaly be indicated by estimating the standard
deviation about the base for each anomaly published;

tv)  that a review of these procedures be carried out by the Subcommittee after three years
to aesess how the system is working; and

v) that, in order to help establish the new procedures, MEDS, as oceanographie cemtre for
LICWAF, ecaleulate baselines of 10-year averages with stamdard deviations for those parts
of the ICRAF Area where sufficient data are available.
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Noting the Iimportance of having all available data for the ICNAF Area incorporated into the
data base, the Subcommittee further

recommends (13)

that occeanographic data collected by USSR and by US Coast Guard, as well as all available
STD/CID data, be ineorporated into the data base before the baseline analyses are carried.

e) Data Products Required of MEDS

The Subcommittee agreed that the primary requirement for data products from MEDS is for atlases
of the type proposed in Res. Doc. 76/V1/76. Recognizing that temperature data are probably the
most complete relative to other parameters, the Subcommittee suggested that emphasis might
first be placed on temperature in respect of the Georges Bank larval herring program. The form
of the atlases and schedules for thelr production could not be determined at this meeting, but
the Subcommittee

recommends (14)

that Dr. Schlita, in consultation with MEDS, should as soon as posaible prepare a detailed
outline of a proposed atlas for the Georges Bamk area, and that MEDS should attempt to produce
such an atlas for presentation to the next meeting of the Subcommittee.

It was noted that success 1n producing annual atlases would be dependent on the timeliness and
completeness of the annual submission to MEDS, and all member countries are therefore requested
to submit their data within six months of collection, as recommended at the 1975 Annual Meeting
(Redbook 1975, page 90).

Plankton Sorting Centre

The Subcommittee noted with interest the information in Res. Doc. 76/VI/115 on the establishment and
development of the Plankton Sorting and Identification Centre at Szczecin, Poland. Developed jointly
by Poland and USA, the centre is now well established with a staff of 21 including 18 sorters and
taxonomic specialists, and 1t has begun the comprehensive sorting of the archived backlog of samples
(0.333 mm mesh) from the 1971 to 1975 larval herring surveys. Processing includes enumeration and
identification of invertebrate components as well as ichthyoplankton, and analysis is expedited by an
efficient data management system which includes rapid entry of all field and lsboratory data into the
computer with an optical scanning device. Computer—generated printouts of station data and cruise
tracks are now being produced for the ICNAF surveys, and data summaries of the sorted samples will
soon be forthcoming. The Subcommittee's attentlon was called to Res. Doc. 76/VI/81 and 84, which de-
scribe aliquot procedures amd sorting protocols at the centre. It was noted that the ICNAF larval
herring samples would get top priority durimg 1976. The Subcommittee was strongly of the opinion that
the Director of the Sorting Centre should be invited to participate In relevant future meetings of the
Subcommittee and its Working Group.

Marine Environmental Data Service (MEDS)

a) Progress Report for 1975/76

MEDS has commenced a program for the acquisition of outstanding historical data by preparing
for each member country a list of cruises in the ICNAF Area for which data are on file through
exchange with the US National Oceanographic Data Centre (NODC) or World Data Centre A. As each
list 1is completed, it is forwarded to the national representative with a request for verifica-
tion of completeness and for the submission of available data not included.

Also as MEDS becomes aware of other c¢rulses in the ICRAF Area, data for those cruilses are
specifically requested. This project has ylelded data for 1,800 stations to date.

The Subcommittee noted, from Res. Doc. 76/VIIZ,'that some 70,000 temperature observations have
been taken by USSR in a 10-year period, but very little of these data has been submitted to
MEDS. Dr. Rikhter observed that much of these data might be held at the Imstitute in Kalinin-
grad and might not yet be available through World Data Centre B in Moscow. Tt wag suggested
that the Director of MEDS correspond directly with the Directors of ATLANTNIRC and PINRO in
order to arrange for the inclusion of these data in the ICNAF data base.

b) Data Products Being Produced and Envisaged

It was reported that MEDS was producing horizontal contour maps to scales suitable for overlay-
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ing on available charts. These maps can show a variety of parameters selected by time period
and area. It 1s expected that vertical section contouring will be zvailable later thia year.

National Data Exchange Representatives

MEDS reported that it had received the names of national representatives for Cuba, Denmark,
Federal Republic of Germany, German Democratic Republic, Japan, Norway, UK, USA and IGES. All
other member countries are requested to forward their nominations to MEDS {or to the ICNAF Sec-
retariat) as soon as possible.

Experimental Use of ROMBI Forms

There is little progress to report on this matter so far. A few countries have been using ROMBI
forms on an experimental basis, but there has yet been no reaction from these countries on the
usefulness of the form.

Review of Environmental Conditions in 1975

a}

b)

c)

West Greemland

Winter cooling was severe in this area with sea ice over the shallow parts of Fyllas Bank in
February, although In the deeper layers off the western slope of the bank relatively high temp-
eratures prevalled. However, even in July, negative temperature anomalies extended over most
of the water column in the latter area, with below-average salinities, indicating a strong in-
flow of polar water. In August, an inflow of polar water occurred bringing unusually cold water
to 50 miles west of Fyllas Bank. During the autumn the normal warm influence of the Irminger
Current occurred in the deeper layers off the western slope of the bank, the temperature at
350-500 m exceeding 5°C in November.

Labrador Shelf and Newfoundland Area

Temperatures in the 0-200 m layer were generally lower than average over the first half of the
year in these areas and until October in the deeper layers, but in November-December above-
average temperatures were recorded above Hamilton Bank. On the southern edge of Grand Bank,
the Gulf Stream kept temperatures generally above normal with a positive anomaly of 4.5°C in
September and associated higher salinity in the surface layers, The Labrador Current trams—
port was observed to be well below average in the Flemish Cap Channel in June but was double
the norm over the Labrador Shelf in August.

Gulf of Maine and Georges Bank

Mean bottom temperatures over Georges Bank in the spring and autumn fell during 1975 to about
the long-term averageé level after several years of increasing mean temperatures in the spring
over the perdiod 1971-74 and in the autumn since 1969. In the Nantucket Shoals area, the peak
1974 temperatures were particularly noticeable at 30 m and mear the bottom during the autumn.

In the Gulf of Maine, the spring and autumm bottom temperatures have shown an overall increasing
trend during 1968-74 and this seems to have continued into 1975 in the western half of the Gulf
during the spring, but elsewhere and during the autumn the bottom temperatures decreased during
1975, as occurred on Georges Bank.

Continuous Plankton Recorder Results for 1975

Continuous plankton recorder surveys were continued during 1975 on the same basis as in earlier years,
but sampling has been seriously affected by changes in shipping schedules, particularly im Subarea &
which was sampled only in December. In Subarea 3 phytoplankton was abundant in April and also ‘at the
end of the year. Copepods were numerous from July to September, but there was no sampling in May when
they are usually most abundant. Calanus fimmarchicue was particularly abundant during July-September
and the numbers of Euphausiacea were above average for, all months in which samplee were taken except
March, but the numbers of young fish were unusually low. Only Sebastes spp. and Clupeidae were found
in the samples, and even these species were absent in Subarea 3 in those months when peak numbers

were found in earlier years.

Weather and Ice Reporting by Fishing Vessels

At the 1975 Annual Meeting, it was recommended that the Secretariat contact national meteorological
agencies to arrange for a representative sample of fishing vessels to use the SHRED form for report-
ing weather and ice conditions to coastal radio stations. This was done following the 1975 Annual
Meeting and a number of vessels was reported as having recently begun to use the SHRED form.
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Other Matters

a} Report on Monitoring Gulf Stream Meanders

A brief review was presented of a new USA program of monitoring the effects of large Gulf
Stream eddies and meanders on environmental conditions in Subarea 5 and Stat. Area & {(Res. Doc.
76/V1/86). The study 1s directed primarily at the meanders on the shoreward side of the Gulf
Stream and the warm core eddies which sometimes form from these meanders, particularly since
they can have considerable effect on shelf circulation. The location and movements of meanders
and eddies are continuocusly monitored with infrared radiometer imagery from satellites, and
when one approaches close to the shelf its depth and boundary slopes are measured by ships.
Possible influences of these features on marine organisms may arise through injection of warm
saline water into the colder and less saline water of the shelf, and the entrainment of signif-
icant quantities of shelf water. A brief description was presented of the movements, charac-
teristics and effects of an unusually large warm core eddy (initially larger than the whole of
Georges Bank) which was first observed by satellite in February 1976 and subsequently monitored
by the research vessels Ernat Haeckel, Wieczno, Albatross IV and Belogorsk in March and April.

b) Environmental Data from 0il Explorations

Mr. Horsted (Denmark) reported that a considerable amount of environmental data was now being
collected by the Danish Government and oll companies along the West Greenland Shelf and that
these data would eventually become availlable for possible incorporation Into the ICNAF data
bhase (MEDS).

Future Meetings

The Subcommittee
recommends (15)

that the next meeting of the Enviremmental Working Group {or Subcommittee) be held prior to the
1977 Annual Meeting of STACRES and that there be appropriate representation at that meeting by
German Demoeratie Republic and USSR.

Appreciation

The Chairman expressed the thanks of the Subcommittee to Mr, Sandeman (Convener) and other members
of the Working Group for the progress made during the year and to Dr. Wolford for the continued
cooperation of the US Coast Guard, He concluded the meeting by expressing his personal gratitude
for the work and cooperation of all members of the Subcommittee over the last three years.
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ANNEX 1. REPORT OF THIRD MEETING OF ENVIRONMENTAL WORKING GROUP

Chairman: E. .J. Sandeman

The third meeting of the Working Group was held at Szczecin, Poland, during 26-30 April 1976 to
further review the considerable progress made since the second meeting of the Group in 1975 (Redbook 1975,
page 95) and to examine relevant hypotheses concerning recruitment mechanism. Such matters as the stand-
ardization of oceanographic sectlons, stations and base periods were considered as well as standardized
formats for the exchange of environmental data. The opportunity was also taken to vislt the Plankton
Sorting Centre at Szczecin, and observe procedures for sorting and quality control. Representatives
attended from Canada (P. F. Lett, E. J. Sandeman, R. W. Trites); FPederal Republic of Germany (G, Joakim-
sson, M. Stein); Poland (I. Dunin-Kwinta, L. Ejsymont, 5. K. Grimm, A. J. Paclorkowski, J. Piechura, A.
Piotrowskl, E. Stanek); and USA (M. D. Grosslein, R. G, Lough, R. J. Schlitz, T. C. Wolford).

I. HERRING IN GEORGES BANK-GULF OF MATINE AND ASSOCTATED AREAS

1. Larval Herring Studies During 1975/76 Season

At the 1975 Annual Meeting the Envirommental Subcommittee endorsed the recommendation of the Working
Group that monitoring of larval production should be contimued for at least the next two years in
the Georges Bank-Gulf of Maine area, using standard methods of sampling and consisting of 4 or 5
cruises between September and December and 2 cruises in February and March (Redbook 1875, page 97).

a) Overview of 1875-76 Larval Herring Survey Program

Dr. Grosslein, as Task Force Leader for the coordinated survey program, summarized the survey
activity between September 1975 and April 1976. Four extensive surveys were made over the
Georges Bank-Nantucket Shoals region during September-November 1975 (Belogorek, 24 Sep-10 Oct,
15-31 Oct; Anmtonm Dohrn, 31 Oct-15 Nov; Albatross IV, 2-17 Dec). The inshore western Gulf of
Maine was covered once by US vessel Challenge during 4-9 September, and both the western and
eastern Gulf of Maine was surveyed by Delaware II during 23 September to 2 October. The east—
ern Gulf of Maine (l.e. southwest Nova Scotia) and the Bay of Fundy areas were surveyed by

E. E. Prince during 5-14 November.

Minimum sampling on all of the Gulf of Maine surveys included standard Bongo hauls as well as
temperature profiles and surface salinities. On the Deleware II cruise, Nansen casts were also
made at some stations for salinity, nutrients and chlorophyll. In the Georges Bank-Nantucket
Shoals region, Bongo and Neuston hauls were made at both the standard ICNAF stations and at
extra stations in larval aggregatlons. Oceanographlc coverage for this area was the most
complete achieved to date, including TS profiles, nutrients, chlorophyll and oxygen at nearly
all standard stations on all cruises. Primary production measurements with 1bc were also made
at selected stations on the December 1975 ‘and February 1976 cruises of Albatross IV as well as
on the Wiecano cruise 1n April 1976.

A special cruise by Deleware II was scheduled for October to attempt to follow a patch of
newly-hatched larvae near the Helgoland site. Unfortunately, spawning was later than expected
and the vessel could not be rescheduled.

b) Results from Spawning Studies and Larval Surveys

Canada had little to report from the cruise in November as the data have not yet been completely
analyzed. However, the results from the survey did give some insight, when combined with seabed
drifter data, on larval retention mechanisms in the Bay of Fundy.

Federal Republic of Germany reported on the numbers of herring larvae caught in the 0.505 mm
meshed Bongo net hauls during the November survey of the Antom Dohrm. On Georges Bank the
numbers of larvae in 1975 were substantially lower than in 1973 and 1974 but higher than in

1971 and 1972. On Nantucket Shoals the 1975 catches were also substantially below those of

1973 and 1974 but were about the same as in 1971 and 1972. The ratio of <10 mm larvae to »10 mm
larvae on Nantucket Shoals was low in 1971, increased to a maximum in 1973 and then declined to
a low value in 1975. On Georges Bank the ratic of <10 mm to 10 mm larvae was alsc highest in
1973, but the ratios in 1971, 1972, 1974 and 1975 were about the same. The greatest abundance
of larvae in both areas was observed in 1973; this being attributed to the spawning of the strong
1970 year—class for the first time. Also, it was thought that the high ratlo of small to larger
larvae in 1973 might be related te the initial and possibly later spawning of the 1970 year-
class, Hatching success was assumed not to have varied substantlally over this period. Dic-
cussion highlighted the difficulty of obtaining representative samples of recently-hatched
herring larvae, and the Working Group emphasized the necessity of sampling very close to the
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herring larvae, and the Working Group emphasized the necessity of sampling very close to the
bottom if unbiased samples of yolk-sac larvae are to be obtained. Data on larval herring
catches made at night during the juvenile herring surveys by Walther Herwig and Anton Dohrn in
March 1%73-76 were presented (Res. Doc. 76/VI/79). 1In 1973 it was found that larvae sampled
by their becoming tangled in the knots of the bottom trawl showed a similar size distribution
to those caught in the 0.505 mm Bongo net.

Poland was unable to take part in the larval herring program in the autumn of 1975 because of
mechanical troubles on the Wigezno, but the vessel conducted a full-scale larval herring and
hydrographic survey on Georges Bank in April 1976 (Ree. Doc. 76/VI/11l4).

The USSR vessel Bezlogorsk conducted two surveys in the autumn of 1975 (the firsc f11ling the
gap left when the Polish vessel Wiecsno could not take part), but USSR representatives were mot
present and no results of these surveys were available.

USA presented distribution maps of larval herring taken in December 1975 and February 1976. In
the Nantucket Shoals area in December, the length frequency was bimodal (10 and 18 wm) with
about twice as many larvae In the larger-sized group. However, as in the previous years, the
smaglé; mode had disappeared in February. One hypothesis is that predation removes the smaller
larvae. The size distribution of larvae on Georges Bank was essentlally unimodal in December
(18 mm), but by February these had grown to 30 mm. Data were presented on the growth and mor-
tality rates on Georges Bank (not Nantucket Shoals) between the 1973/74 and 1975/76 seasons
(Table 1). It is noted that the mortality rate declined as the growth rate incr&ased. This
fits in well with the theoretical basis of growth and death models of Cushing, Ware, and others.
The point was raised that the principal mortality of herring larvae was occuring in areas of
winter concentration.

Table 1. Mortality and growth of herring larvae on Georges Bank, 1973-76

Instantaneous Mean Instantaneous
Sampling Larval mortality length growth
Season period abundance per day (2) () per day (%)
1973/74 Dec 13 5076 15,1
Feb 14 406 3.93 22.9 3.08
Mar 24 30.1
1974/75 Dec 13 7410 16.5
Feb 14 506 3.87 26.7 3.30
Mar 17 30.0
1975/76 Dec 9 1120 17.4
Feb 16 457 1.27 31.1 3.87
Mar 5 . 31.6

c) Other Aspects of Larval Herring Studies

Extrusion of larvae through the meshes of the sampling gear is a source of potential bias. How-
ever, USA scientists reported that, although the complete Tesults were still not analyzed,
examination of the data from two Albatross cruises showed that for >8mm larvae there was mo
statistically significant difference between the 0.333 mm and the 0.505 mm meshed nets.

Environmental Conditions in Georges Bank-Gulf of Maine Area

Five papers were reviewed in connection with environmental conditions in the area, four of them having
been presented as Res. Doc. 76/VI/4, 77, 78 and 85 angd one as a working paper.

Standardization of continuous temperature measurements and increased mutrlent and chlorophyll samp-
ling were implemented on larval herring cruises during 1975. The Working Group was particularly
pleased to note the latter in relation to its tecommendation at the 1975 meeting (Redbook 1975,
page 98) and encouraged participants to continue this important aspect of the work.

Temperature conditions throughout the area were not significantly different in 1975/76 from those in
1971-73. The relatively cool water on the north-eastern part of Georges Bank and east of Nantucket
Shoals appears to be a seml-permanent feature during the autumn. Temperature gradients lessened in
December and nearly isothermal conditions existed in February with mean temperatures for Georges
Bank identical to those in 1974 (9.9°C in December and 5.7°C in February).
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Long-term seasonal temperature trends from 1962 to 1972 were determined for the continental shelf
area, and these were augmented for the Gulf of Maine and Georges Bank in spring and autumn by
bottom temperatures for 1968-75. Both in the Gulf of Maine and on Georges Bank, a general warming
was seen in the spring beginning in 1964. Although different base periods were used, a warming of
2 to 3°C was observed. The bottom temperature data for the Gulf of Malne indicated that a sudden
influx of warm bottom water may have occurred in the autumm of 1971. However, the autumn data gen-
erated considerable discussion because of an apparent divergence between the two sets of data., The
cause of the discrepancy could not be resolved.

A preliminary report was gilven on data collected on a serles of hydrographic sections in the Northeast
Channel between Georges Bank and Browns Bank, by the US Coast Guard and on ICNAF larval herring
surveys, with 21 oceanographic sections across the Northeast Channel being taken during 1975. Slope
water was regularly present in the channel from March to December and frequently it was found inside
the channel sill. Such intermittent incursions of warmer, more saline slope water are consistent
with a presumed sporadic flow into the Gulf of Maine.

The Working Group noted with satisfaction the increased oceanographic activity and that the important
section across the Northeast Chamnel has been occupied at least once a month throughout the spring of
1976. In keeping with its recommendation of last year (Redbook 1975, page 98), the Working Group
welcomed the plans by USA for deployment of several current meters with temperature sSensors omn moor—
ings on the sill of the Wortheast Channel. It was hoped that these arrays would be deployed by

late August or September 1976 and anticipated that measurements would be made over the period of a
year.

Spring Juvenile Surveys and Other Studies on Juvenile Herring

The Working Group reviewed a paper on the 1976 spring trawl surveys by Albaiross IV, noting that no
age 2 herring (1974 year~class) were caught on Georges Bank and In the southern New England area,
the main areas surveyed by Amton Dohrn and Ernet Haeckel. 1In previous spring surveys, elgnificant
numbers of age 2 herring were caught, particularly by Walther Herwig in 1973 and 1974, and this
suggests that the 1974 year-class may be even weaker than the 1971 to 1973 year-classes. There is
still some uncertalnty ag to the distribution and availabllity of age 2 herring in the spring, and
there are gome inconsistencles in the relative strengths of certain year-classes, as measured by
successive survey abundance Indices at different ages (ages 2 to 4). 1In particular, it was noted
that the ratio of the abundance of the 1971 to 1972 year-classes was much larger, as indicated by
catches of age 3 herring in the spring surveys of Walther Herwig, than was the case for 2-year-old
herring (see Summ. Doc. 76/VL/22, pages 40-41). On the other hand, the Albatross IV survey catches
showed relatively smaller differences in the ratios of the 1971 and 1972 year-classes at age 3.
Also, 1t was noted that the ratios varied somewhat with the area of the survey. Nevertheless, there
is a basic pattern of consistency in the overall ranking of the year-classes based on the spring
surveys, which indicated substantially reduced recruitment since the appearance of the 1970 year-
class and that the sizes of the 1973 and 1974 year-classes are even smaller than those of 1571 and
1972, This pattern does not correlate well with the year-class abundance indices based on the
numbers of larvae in December. There were four to ten times as many larvae in December of 1973 and
1974 as in December of 1971 and 1972 (Res. Doc. 75/112), and yet, as noted In the report of the April
1976 Meeting of the Assessment Subcommittee, survival to ages 2 and 3 from trawl surveys in the
spring seemed to be lower for the 1973 and 1974 year-classes than for those of 1971 and 1972. This
implies that the mortality which occurred after December was most important in determining the size
of these year-classes. The over—winter mortality estimate for the most recent sampling period
(1975/76) was conslderably lower {(and larval growth slower)} than in the two previous winters (Table 1).
The larval abundance in February 1976 was about the same order of magnitude as in February of 1974
and 1975, whereas the larval abundance in December of 1973, 1974 and 1975 was 1in the ratio of 5:7:1.
This tends to further confirm the hypothesis that over-winter mortality i1s critical to year-class
success.

The Working Group again noted the need for information on post-larvae during the second half of the
first year of 1life, but consldered it unwise to abandon the monitoring of the fall-winter larval
production, growth and survival, because some of the factora responsible for variation in over—winter
mortality (e.g. growth rate in relation to slze and robustness of larvae as they enter the winter
periocd) may actually operate during the autumn months. The question arose whethetr some of the

vessel time devoted to spring trawl surveys might be diverted to mldwater trawl surveys in order to
follow the herring from larval to post=larval and early juvenile stages. It was concluded that,
despite the variability in the spring survey abundance indices, they represent the only source of
pre-recruit abundance data at age 2 and hence are essential for determining the total allowable
catches, In addition, these pre-recruit indices provide a basis for correlation analysis of the
timing and consistency of natural mortality in the larval and juvenile stages. It was suggested

that more information on fishing power differentials between the vessels conducting the surveys would
be desirable in the hope that more accurate abundance Indices could be calculated. However, 1t was
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recognized that fishing power experiments are extremely tlme-consuming and a time series of such data
would be required. Considering the available resources, the Working Group does not consider it wise
to recommend a diversiom of ships from the current epring survey program to carry out fishing power
comparisons. Midwater~trawl sampling of post-larval and early juvenile stages should get higher pri-
orlty, 1f additional ship time becomes available.

4. General Plankton Studies

The Working Group was pleased to note the efforts that have been made towards obtaining a better base
for understanding the zooplankton dynamics, following the presentation of three papers on this sub-
ject (Res. Doc. 76/VI/82, 83, 97).

An examination of the distribution of copepods in the cocastal waters of the western Gulf of Malne in
1966 showed that two species, Pseudocalcrtus minutus and Calanus finmarchicus, constituted over 70%
of the biomass of copepods in winter, spring and summer, while three species, P. minutus, Tamora
longicornis and Centropagee typicus, accounted for 85% of the biomass In the autumn. In this in-
shore area, the seasonal changes in domlnant copepeods indicated that the depth of the water columm
rather than any particular range of temperature or salinity was the most important enviropmental
factor governing the distributions.

Zooplankton volumes 1in the Georges Bank-Gulf of Maine area were reported for the spring and fall of
1973 as a first step in the tropho-dynamic approach to understanding the dynamics of multi-speciles
fisheries. Spring zooplankton biomass was higher than the autumn. Georges Bank had a higher zoo-
plankton standing stock than the Gulf of Maine or western Nova Scotia areas for beth spring and
autumn. Zooplankton values were approximately equal for both seasons on Gecrges Bank.

The Working Group noted with satisfaction the first results from the Plankton Sorting Centre of the
analysis of plankton in the 0.333 mm mesh Bongo samples, providing a description of the distribution
and abundance of zooplankton in the Georges Bank-Gulf of Maine area, based on samples from the
larval herring survey by Wieczrno during 27 Sep-18 Oct 1974. The paper provided comparisons between
the 10 most dominant taxa in relation to their total bilcomass. The concentrations of copepads 1in the
areas of larval herring abundance were noted and discussion centred on the mechanisms which might be
involved in retaining and concentrating herring larvae and theilr food organisms within the 100 m
contour. Potential predators of herring larvae, such as chaetognaths and euphausids were observed
throughout the distributional area of the larvae.

5. Progress on Other Specific Studies (Redbook 1975, page 99)

a) No new information was available on diurnal movements of herring larvae.

b) With regard to the establishment of a complete series of larvae of known age, USA reported on
work being done with a scanning electron microscope. A good correlation was found between
apparent daily growth rings on the otolith and the age In days for some species of fish, It is
hoped that this work will be extended in 1976 to herring larvae of known age, which have been
reared in the laboratory under different emvironmental conditions.

c) No new information was available on monitoring the abundance of phytoplankton and zooplankton
with continuous plankton recorders, although the use of such instruments would provide useful
information on the patchiness of larvae.

d) With regard to the acquisition of further data on egg mortality in relatlon to egg size and
quality, USA reported briefly on the Helgoland experiment, noting that, in addition to the tech-
nical problems and extreme weather conditions, the herring did not spawm close to the site of
the habitat.

e) Various length conventions have been used by the participants in measuring larvae collected on
the surveys aince the ICNAF Larval Herring Survey Program began in 1971. Four different measure-
ments have been used: (1) satandard length to nearest mm from snout to base of caudal fing
(11) standard length to mm below; (11i) total length to nearest mm; and (iv) total length
te mm below. The question as to whether there 1s a significant difference among the various
length measurements in relation to length frequency distrihutions was addressed in Res. Doc.
76/VI/58. The Horking Group noted the need for more rigorous and standardized subsampling pro-
cedures, as well as the desirability of adjusting basic length measurements of larvae to stand-
ard length (nearest mm) for future analysis of growth and mortality. This problem will be re-
solved for the 0.333 mm Bonge samples, all of which will be processed by the Sorting Centre
using standardized procedures. -

6. Review of Procedures at the Plankton Sorting Centre

Dr. L. Ejsymont, Director of the Centre, provided the Working Group with a review of the organization
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and operation of the Plankton Sorting and Taxonomic Centre {see Res. Doc. 76/VI/115). He described
the progress to date in the sorting of plankton samples from the various crulses of the joint ICNAF
larval herring surveys and elaborated on the methods which have been established. Present priorities,
which were established by an advisory committee of USA and Polish scilentists, include the analysis of
0.333 mm mesh samples from the 1971-75 larval herring cruises as the highest priority, and the Work-
ing Group was pleased to note the progress made to date from the first results of the work (Res. Doc.
76/VI/97). It was further noted that in the future the Sorting Centre would be prepared to consider
sorting plankton samples other than those of the Joint ICNAF larval herring surveys.

The results of a workshop, convened in March 1976 to measure the variance associated with the sub-
sampling procedures and to establish standard sorting protoccls, were reviewed. Papers were present-
ed on measuring the variance of subsamples in relation to counts of zooplankton made at different
aliquot levels and with three different splitting devices (Res. Doc. 76/VI/8Bl) and on the interim
sorting protocols for zooplankton samples {Res. Doc. 76/VI/B4 and Corrigendum). It was noted that
the nomogram method developed by Tschislenko is now being used by the staff of the Sorting Centre

to estimate the contribution of the more mumerous zooplankters to the total biomass, and it is hoped
that better methods being developed at the Narragensett Laboratory will be substituted in the next
few months. The Working Group expressed its satisfaction with the recommended protocols (Res. Doc.
76/V1/B4) and noted that these were open for discussion and possible revision. In particular, the
Working Group requests that ICNAF sclentists should carefully examine the taxa list (Res. Doc. 76/VI/
B4, Attachment 2) to determine i1f other taxa should be added.

A vislt to the Sorting Centre allowed the Working Group to observe the processing of the samples,
aliquotting methods, sorting and identification procedures and the archiving of representative
samples. The Working Group was impressed with the calibre of the staff and the high quality of work
being done by the Sorting Centre. There is no doubt that the results will play an important part in
improving our knowledge of secondary production on Georges Bank. Because knowledge of the Sorting
Centre is largely confined to Polish and USA scientists, the Working Group suggested that a general
description of the Centre and the work being done there would be useful to all ICNAF scientists and
that the Director of the Centre might prepare such a document for presentation to the Environmental
Subcommittee (see Res. Doc. 76/VI/115).

Status of Data Processing Plans and Progress Toward Standardization and Transfer of Time Series Data
to the Computer Data Bank

Dr. Grosslein reported that the time series of 1972-75 data on sorted larvae from the 0.505 mm mesh
nets was now on a computer and that a list of available computer printcuts will be distributed to
participating scientists. Samples of computer printout were examined by the Working Group, and, al-
though it was plamned that the majority of the available output would be in standard form, more spec-
ialized outputs could be made available if requested. At present, MARMAF plankton data and oceano-
graphic data are not compatible, but it 1s anticipated that these will be made so during the ensuing
year.

The Working Group discussed the general problem of data availability and the necessity of providing
some rights to scientists who collected the data, while still recognizing the desirability of open-
ing the data base to other users as quickly as possible. It was generally agreed that a committee
would provide the necessary institutional mechanism to accomplish this, and at the same time it could
highlight analyses needed on various components of the plankton community as well as minimize dupli-
cation of analytical effort. Although it was accepted that USA should play the lead role in the
computer analysis of the data, the composition of the committee or its terms of reference were not
discussed further. The matter was flagged as one for consideration at a future meeting of the En-
vironmental Subcommittee.

Review and Discussion of Hypotheses on Factors Controlling Success of Year—classes of Herring

Mr., P, Lett presented two papers on factors controlling year—class success in herring. The first of
these (a working paper) provided a useful review of density-dependent and independent processes which
may affect recruitment in herring. Discussion ranged over facets of the early life history from the
factors which are likely to affect egg production through larval energetlics. In particular, it was
noted that very little is known about the ecology of juvenile herring after metamorphosis, and that
this could be one of the important perilods In the life history of herring in determining the sizes

of recruitable year-clagses. An examinarion of depnsity-dependent Zl growth, the length at the for-
mation of the first annulus, was suggested as a holistic method which might provide some insight into
the ecology of herring during this early period. - Predation was also discussed as being a further
important component of the overall density-dependent recruitment mechanism.

In the second paper (Res. Doc. 76/VI/4), a stochastic model was developed to study the poasible
effects of temperature perturbations, predation and competition from mackerel on the recruitment pro-
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cesses and general dynamics of Gulf of St. Lawrence herring. The paper attempts to elucidate some
general hypotheses concerning recruitment which could be tested using data gathered from the Georges
Bank area. Multivariate regression models were used to determine the structural equations for por-
tions of the life history of herring. Temperature and the abundance of age-group O mackerel affected
the herring growth rate, but neither herring biomass, total mackerel biomass nor total pelagic bio-
mass had any measurable effect on the herring growth rate. The growth rate of herring, coupled with
adult stock size and environmental effects, mediated through temperature, accounted for most of the
variation in the abundance of <10 mm larvae. Predation, tempered by the avallable food density, was
hypothesized and discussed as a possible major mechanism for stabilizing the population and a fine-
tuning mechanism for year—-class formation.

The Working Group concluded that the model, presented in Res. Doc. 76/VI/4, could represent a useful
conceptual paradigm of the dynamics of the Georges Bank herring stock, and proceeded to examine the
assumptions inherent in the model with a view to the possibility of testing them:

a) Egg production is related to the production of the adult stock

A review of several fish species in which there appeared to be a relationship between food in-
take and egg production lends support to this assumption. Furthermore, if somatic and gonadal
growth are coupled, the measurement of one should provide an index for the other, and it might
be expected that the total somatic preduction (P = NAW) would be an index of egg production of
the adult stock (Res. Doc. 76/VI/75). Under this assumption, because of the depleted state of
the stock, the Georges Bank herring would now be expected to demonstrate growth (both somatic
and gonadal) at a maximum rTate.

On the other hand, there is little evidence of density-dependent processes causing substantial

variation in growth rate of adult herring. However, environmentally-induced changes in growth

rate have been observed, and these are the kinds of changes which may be important in determin—
ing the overall egg production of the adult stock. Unfortunately, the effects mediated by tem-
perature would be difficult to measure under field conditions.

To test tbis hypothesis, a laboratory experiment is required in which the ration size can be
varied to study resultant variations in fecundity. The Working Group recognized the value of
such experiments but, apart from encouraging them, could not recommend additional studies on
egg production at this time. It was suggested, however, that it would be useful to examine the
current average fecundity at length and age, as the growth potential at this time might be max-
imum due to the low stock abundance of both herring and mackerel.

b) The abundance of larvae is directly proportional to the abundance of eggs

The Working Group noted that there were some rather serious gaps in knowledge on this stage of
the life history and that it was desirable to acquire further knowledge on egg mortality in rel-
ation to egg size, quality and predation, as well as on environmental variables. For the pres-
ent, it was assumed that hatching success and the earliest stages of larval survival are direct-
ly proportional to the number of eggs spawned. Therefore, predatory rates by haddock and other
demersal species must be directly propertional to the number of eggs spawned. However, it was
noted that the haddock population in the area is at a low level and consequently herring egg
predation by this specles may not be very important.

The Helgoland experiment was to have involved intensive studies on the spawning and density dis-
tribution of eggs, subsequent egg survival and hatching success, but, due to late spawning and
technical difficulties, the experiment was not able toc achieve all of the desired objectives.
Future studies of this nature may provide better insight into this phase of herring life history.

c) Density-dependent growth camnot be shown in the adult stage of herring but It can be demonstra-
ted for larval and juvenile stages

Density-dependent 21 growth appears to occur for herring in certain areas. This relationship
was presented in the light of a population stabilizing mechanism by which both year—class size
and the length at the end of the first year of life are simultaneously fixed and remain invar-
iate. The Working Group agreed that the back calculation of herring scales was a possible
fruitful area for future research. In addition to elucidating an lmportant component of the
recruitment mechanism, back calculation may itself be useful as a predictive tool in determin-
ing year-class size. Information from back calculation is easily obtained and relatively inex-
pensive, and, since the accuracy of this type of measurement is high, its usefulness as a pre-
dictive tool is certainly enhanced.

Back calculation from scales or otoliths will also provide information on the growth of Georges
Bank herring. The growth rates can then be correlated with the blomass of the stock between
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1960 and 1975 to determine whether density-dependent growth is observable for the stock in its
severely depleted state. Correlation analysis could alsc be used to test the effects of the
densities of other fish biomasses on the growth of herring. Supporting evidence for these cor-
relations could be gained by stomach content analyses of specles other than herring to determine
if they are competing with herring.

Environmental effects mediated through temperature have also been shown teo alter the growth rate
of adult herring. This hypothesis could also be simply tested by using the information gained
from back-calculated herring scales through correlation analysis. The Working Group therefore

recommends (10)

z) that herring scales for the Georges Bank herring stock be collected and back-caleulated;

ii)  that the relationship between L; and year-class size from sequential population analysis,
between the growth rate of 1+ herring and stock biomass, between the growth rate of 1+
herring and stock biomass of other species, and between the growth rate of herring and
other envirommental factors, be examined through the use of correlation analyeis; and

iii) that stomach content data be collected from fish caught in commercial and experimental
trails, and that suitable midwater trawl hauls be made, in addition to the standard Bongo
nets, in an effort to eatch the smaller crganism which could compete with herring larvae
and juveniles.

Predation by mackerel and cannibalism by herring are important as a stabilizing mechanism for
the herring population. It was also hypothesized that predation on small herring larvae by
other types of zooplankton could be an additional important factor. The Working Group there-
fore

recommends (10)

that greater emphasis be placed on surveying for predators, partieularly in the spring, involv-
ing a greatly expanded program of stomach analysis of all possible predators.

S§hifts in the maturity ogive in relation to herring length could be an important control mech-

anism

Although it is assumed that maturity is a fixed functlon of length, evidence was presented for
species other than herring indicating that these ogives can indeed shift. The dramatic effects
of these shifts on egg production were elucidated. The Working Group accordingly

recommends (10)

that the maturity data collected through commercial eampling be analyzed to study the effects
of shifts in the maturity ogives on egg production.

The stock being Investigated is well delineated

It was acknowledged that the delineation of the Georges Bank spawning stock can be lmproved, but
that this would require a substantial augmentation of the present program. It was noted that
tagging studies are planned to help elucidate tbis problem. While emphasizing the need for
greater emphasis on the distribution of juveniles during the second half of their first year of
life, the Working Group was unable to recommend that increased resources be committed to this
program at this time.

Herring larvae are retained through behavioural respomse to tidal Flow

A review of the literature indicated that there was a mechanism whereby larvae could maintain
their position in the water column by varying their depth in relation to tidal flow. Tempera-
ture, salinity and light were identified as other key envircnmental variables which would aid
larvae in orientating themselves. In addition, there is evidence indicating that larvae in the
Bay of Fundy used areas of upwelling to aid them in maintaining their position in the spatial
horizontal plane. It has been noted that the over—wintering location of herring larvae on
Georges Bank is well defined and that these larvae appear quite efficient at maintaining a rel-
atively constant position. '

The Working Group discussed in some detail the ways and means of studying the fine structure of
the vertical distribution and of identifying the processes responsible for larval retention
system. It is apparent, from the limited number of research vessels available, that little work
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can be done towards this goal during the ensuing year. However, the Working Group regards the
study of a larval patch to be of such priority that it reiterates the recommendation of the 1975
Annual Meeting (Redbock 1975, page 98, rec. 29(vi)) viz, "that a special sampling study to
follow an isolated patch of larvae on Georges Bank be attempted in 1975 and/or 1976, with a

view to identifying the processes responsible for larval loss from the system, and providing
information on the fine-scale variations in growth, mortality, dispersion, feeding and vertical
distribution, as a basis for evaluating the feasibility of quantitative estimation of these pro-
cesses and contributing to knowledge of sampling errors inherent in the present data base".

This study should include recording current meters in the path of the drifting larval patch, as
well as drifting buoys and/or rhe release of dyes to measure Lagrangian and Eulerlan advection
and dispersion parameters. It was suggested that a useful start might perhaps be made by the
deployment of one or two meteorological-type buoys on the spawning beds to measure temperature,
conductlvity and currents at the bottom, in midwater and at the surface.

The Working Group was pleased to note that USA attempted a patch experiment in 1975 in connec—
tion with the Helgoland experiment. Results were disappointing because the timing of the hatch-
ing did not coinclide wlth the availability of the research vessel. It was noted that another
attempt will be made durlng September-October 1976.

Plans for the 1976/77 Field Operations

The 1976/77 field operations, involving plankton and hydrography, are planned to coutinue in basic—
ally the same manner as in 1975/76, except for additional emphasis on (a}) attempts to conduct a
patch study along the lines outlined above (each survey vessel should spend at least a day in the
vicinity of a concentration of larvae and attempt to study the vertical distribution of plankton in
relation to the tidal cycle, obtaining approximate estimates of tide by drogues at three levels with
positions belng taken relative to a fixed buoy), and <(b) possible additional Neuston net and mid-
water trawl sampling to extend our knowledge of late spring distribution of larvae and juveniles
following metamorphosis, as well as sampling for larval predators.

A more detailed description of both the plankton and hydrographic sampling methods will be circulated
to participating countries during the summer, as was done prior to the implementation of the 1975/76
program. The proposed schedule for the 1976/77 larval herring surveys in the Georges Bank—Gulf of
Maine areas 18 as follows:

Wieozno (Poland) — Sep 20-Oct 12 USA vessel - Nov 29-Dec 18
Albatross IV (USA) Sep 28-0ct 15 USA vessel ~ Feb 7-25

Belogorsk (USSR) - Qct 15-Nov 5 Vessels unscheduled

Anton Dohrn (FRG) Nov 8-25 to date

- March-May

In the event that additional time is available on the first four cruises listed above, it should be
utilized for larval patch studies and/or support for the herring tagging program. In addition to
the standard Bongo and hydrographic coverage during the spring cruises, priority should be glwven to

.special midwater trawl sampling for post-larval herring as well as for competitors and predators, if

ship time is available.

Task Force Leader for 1976/77

The Working Group unanimously agreed that Dr. M. D. Grosslein remain as Task Force Leader of the
ICNAF Larval Herring Survey Program for 1976/77.

TII. FLEMISH CAP

Special TInternational Coordinated Study

The discussion of Flemish Cap as an area worthy of a special international coordinated study aimed
at determining the factors involved in the production of good and poor year-classes of the major
groundfish stocks was Initiated at the 1975 Meeting of the Working Group (Hedbook 1975, page 99), at
which time a joint study of existing data was recommended to be carried out by Dr. Konstantinov
(USSR) and Dr. Wolford (USA). Since it has not yet been possible for these scientists to prepare a
joint report and since Dr. Konstantinov was unable to attend the Working Group meeting, the delib-
erations of the Group were necessarily limited.

Dr. Wolford presented a paper based principally on US Coast Guard data taken in the Flemish Cap area,
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which was identified as a region with relatively stable temperature conditions in the near bottom
water layers around the Cap and with relatively weak and variable surface currents (computed from
dynamic topography). Simce a large proportion of the data for this area has been collected by USSR
but not yet available for study by the Working Group, it was evident that further discussion on
Flemish Cap as an area sultable for a coordinated study was not possible at this time. Accordingly,
it was agreed

a) that no further progress could be made until Dr. Konstantinov's report became available and a
full discussion with USSR scientists has taken place;

b) that only with the full participation of scientists from USSR would it be possible to examine
the desirability of developing a proposal for the Flemish Cap study;

c) that a small ad hoc working group {including Dr. Konstantinov and Dr. Wolford) be set up to
provide the means for further appraisal of Flemish Cap as an area worthy of a specilal coopera-

tive study; and

d) that the Chairman of the Working Group correspond with Dr. Bogdanov (USSR) to seek the cooper-
ation of USSR sclentists in this matter.

The Working Group proposed that the Chairman should, through The Environmental Subcommittee, convey

its appreciation to the US Coast Guard for continuing support and for Dr. Wolford's wvaluable contri-
bution to the work of the Group.

IITI. STANDARDIZATION OF OCEANOGRAPHIC SECTIONS, STATIONS AND BASE PERIODS

Oceanographlc Sectlons and Stations

At the 1975 Annual Meeting, STACRES adopted a partial list of standard oceanographic sectlons (Red-
book 1975, page 100), and Dr. Trites (Canada) agreed to develop proposals for station pesitions on
these atandard sections. At that time, the oceanographic data for Georges Bank, Gulf of Maine and
Southwest Nova Scotia areas had not yvet been sufficlently anaslyzed to enable proposals to be made

for specific sections in these areas, Dr. Schlitz (USA) agreed to examine the information available
for these areas in order to 1dentify the most appropriate sections and both Dr. Schlitz and Dr., Trites
agreed to develop proposals for consideration of the Working Group.

a) Proposed Statlons on Standard Sections Adopted by STACRES in 1975

A list of proposed stations (positions with approximate depths) was circulated by the Secretar-—
iat prior to this weeting of the Working Group (Circular Letter 76/25). This list was reviewed
and the Working Group accordingly

recommends (6)

that the list of stations proposed in ICNAFP Circular Letter 78/25, Appendix IT, be adopted as
ICRAF standard oceancgraphic statioms.

b) Proposed Sections for Southern Part of ICNAF Area

In accordance with the Working Group's request, proposals for sections In the southwest Nova
Scotia, Gulf of Maine and Georges Bank areas were presented by Dr. Schlitz (Res. Doc. 76/VI/37)
and by Dr. Trites. These were reviewed by the Working Group, and the following sections were
agreed to:

1) a section 1line across Roseway Basin and Baccaro Bamnk;

11) a section line to include US Coast Guard A-5 (partlal) and extending across Browms Bank
to Cape Sable;

ii1} a section line along 67°W longitude;
1iv) a sectlon line along 69°W longitude; and
- W) a sectlon line along 71°W longitude.

The Working Group agreed that the geographlic positions for stations on the foregolng sections,
together with approximate bottom depths, should be prepared by Dr. Schlitz and submitted to the
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Environmental Subcommittee at its June 1976 Annual Meeting. It was further agreed that the
Chairman of the Working Group should convey to the US Coast Guard ICNAF's continuing interest
in having their vessels occupy the standard sections as often as possible.

Investigation of Base Periods

At previous meetings of the Working Group, it was recommended that MEDS (Marine Environmental Data
Service of Canada) should examine the time series of environmental data from the ICNAF Area specifi-
cally to evaluate the possibility of finding useful base periods. Working papers on this matter were
presented by MEDS (Dr. Wilson) and by Dr, Trites, TFollowing a review of these papers, Dr. Trites
proposed an approach which would permit the development of "station'" averages along the standard
sections for semi-monthly intervals whenever 5 or more stations had been occupled over a 5 or more
year perlod. While it was recognized that this would probably not produce meaningful averages at
stations located In or near the frontal zones, it was felt that for many of the stations the season—
al signal was the dominant one.

The Working Group agreed that further work on the determipation of useful base periods was necessary,
and accordingly

recommends (12)

that, until further definitive progress is made in developing station averages along standard sec-
tiona as proposed by Dr. Trites, STACRES should adopt the following proceduvres:

a) Base periods for the ICNAF Area should be 10-year periods, such as 1351-60, 1361-70, ete.

b)  Anomaly bases should be caleoulated as the arithmetic mean of the relevant individual means for
each year of the base period.

e) The degree of vartability of the anomaly should be indicated by calculating the standard devi-
ation about the base mean for each anomaly publiehed.

d) A review of these procedures should be carried out by the Environmental Subcammittee after three
years to assess how the system ig working.

e) In order to set up the new procedure, MEDS, as cceanographic data centre for ICNAF, should cal-
culate baselines of 10-year means with standard daviations where sufficient data are available.

f) USSR data and US Coast Guard data, as well ae all available STD data, should be ineorporated into
the data base before the analyses are carried out.

Marine Environmental Data Service

Several members of the Working Group noted that the data bank was not as complete as it should be.
It was agreed that the Chairman should explore the problem in consultation with MEDS and present a
report on the matter to the next meeting of the Envirommental Subcommittee.

Development of Atlasses

The Working Group agreed that careful consideration should be given to the possibility of preparing
an atlas for the Georges Bank area, utilizing oceanographic data from the cooperative larval herring
survey program. It was agreed that Dr. Schlitz should, as soon as possible, prepare a detailed out-
line for a proposed atlas of the Georges Bank area, including sample products, if possible.

Use of ROMBI Form

The Envircnmental Subcommittee had previously recommended that the ROMBI form be introduced on an
experimental basig, in order to evaluate their usefulness. In view of the limited use which has been
made of these forms to date, it was agreed that further time for evaluation would be necessary be-
fore a meaningful appraisal could be made.

Salinity Inter-comparisons

Dr. Schlitz reported on an inter-comparison experiment that was conducted on salinity determined
from crulses of three ships in the Georges Bank larval herring survey program. He found salinity
differences as high as 0.04 and 0.05. In the light of such large differences, the Working Group

recommends  (16)
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that Dr. Schlitz and Dr. Wolford examine the salinity measuring problem further, as time permits,
and report their findings to the next meeting of the Working Group.

IV. OTHER MATTERS

Participation in Working Group Meetings

While the Working Group recognized and appreciated the important part played by scientists from
German Democratic Republic and USSR in the cooperative larval herring survey program and in the
further development of a proposal for Flemish Cap, it expressed deep disappointment for the lack of
representation from these countries at this and other Working Group meetings. The Group emphasized
the difficulty of holding meaningful discussions and making adequate plans for future work when rep-
resentation from countries conducting significant oceanographic research in the ICNAF Area is mis-
sing., By holding this meeting of the Working Group in eastern Europe, it had been hoped that great-
er participation of scientists from Europe would be forthcoming. The Working Group was at a loss

in knowing how to achieve greater participation of scientists who are active in the programs being
carried out, except to reiterate the 1975 Annual Meeting recommendation (Redbook 1975, page 94}
"that all member countries be encouraged to ensure appropriate representation at the working level
at subsequent meetings of the Enviromnmental Working Group".

Future Meetings

Bearing in mind the recommendation of the 1975 Annual Meeting that the herring larval survey program

should comtinue for at least two years, and noting further information will be available from surveys
to be conducted during the autumn of 1976 and the spring of 1977, the Working Group amticipates that

a meeting in May-June 1977 will be one of decision, and

recommends (15)

that the next meeting of the Working Group be held prior to the 1877 Annmual Meeting of the Environ-
mental Subconmittee.
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APPENDIX V1. REPORT OF AD HOC WORKING GROUP ON PLANNING FOR
INTERNATIONAL HERRING TAGGING PROGRAM

Convener: V. C. Anthony

gram
from

The ad hoe Working Group was established by STACRES to make plans for an International tagging pro-
to begin during the latter part of 1976. The group met on 31 May 1976 with representatives present
Canada, Federal Republic of Germany, Poland, USSR and TUSA.

Need for Tagging Program

The management of the herring stocks in Subareas 4 and 5 has been conducted separately on the fish-
eries in Div. 4XW(b), Div. 5Y and Div., 5Z + Stat. Area 6, although stock boundaries have never been
well defined. Recent tagging by Canada Indicates that slgnificant mixing of herring from the three
spawning areas may occur at various times of the year. Consequently, such inter-mixing should be
taken Into account for proper management of the stocks. Severe declines in the present stock sizes
accentuate the need to determine the extent of Inter-mixing and, if possible, to delineate the
stocks more precisely than is the case at present. A herring tagging program appears to be the
only way that a proper management framework by time and area can be developed. The juvenile herring
fisheries have never been included in the overall management regime for herring, since it was not
known to which adult stocks they recruited to or were derived from. Successful management requires
the inclusion of these fisheries on juveniles in order that the total fishing wortality on these
stocks can be regulated.

Tagging Objectives

The primary objective of the tagging program is to describe the seasonal migration and Inter-mixture
of adult and juvenile stages of the herring stocks by

a) defining the feeding, spawning and over-wintering areas;
b) defining recruitment migrations from the Jjuvenile fisheries;

c) defining quantitatively the proportion of inter-mixing of stocks present in feeding and over-
wintering areas; and

d) providing estimates of mortality rates.

Time and Area of Tagging

It is proposed that herring tagging be carried out in Subareas 4 and 5 and Stat. Area 6 during 1976,
1977 and 1978. Plans for tagging in 1976 and 1977 are set out in Table 1.

a) Divisions 4R, 4T and 4V

The fishery on over-wintering herring in Div. 4V may be exploiting fish from the Div. 4T
spawning stock. Canadian tagging programs are already in progress (20,000 tags have been
applied in Div. 4RT) to determine the extent of migration between these areas. In additiom,
55,000 tags will be applied, if possible, 1in Div. 4RT in various parts of the distribution
range in order to assesg inter-mixing. In December 1976, 20,000 tags will be applied on the
migrating adults in Subdiv. 4Vn.

b) Division 4W
A relationship has been established between herring exploited in the Div. 4W(a) winter fishery
and in the Div. 4WX summer fishery from earlier tagging. In January 1976, 20,000 tags were °*
applied by Canada to over-wintering juveniles and adults in the Chedabucto Bay area of Div. 4W.
c) Divisdion 4X
Tagging (25,000 tags) will be attempted in August-September 1977 on spawning grounds off south-
west Nova Scotia., This will be a repeat of earlier tagging cperations, with spawvming adults

being tagged.

d) Division 4X and 5Y (juveniles)

A minimum of 25,000 herring will be tagged along the Malne coast during June-October 1976 by
USA. Both juvenile and adult herring will be tagged depending on the availability of herring
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and the development of tagging procedures. This is basically a pilot study to determine the
feasibility of tagging small herring. Tagging of juvenile herring In the New Brunswick area
of the Bay of Fundy will be carrled out by Canada in the summer of 1977.

e) Division 5Y {adults)

Tagging (30,000 minimum) on the spawning grounds of Jeffreys Ledge will be attempted by USA
during Octcober 1976 and alsc in the same general area during March-April 1977 (30,000 minimum).
The USA herring catch in this area peaks in March-April and again in September-November. Those
taken in the spring may be migrating through this region from over—wintering areas.

f) Division 5Z and Statistical Area 6

Spawning herring will be tagged (30,000 minimum) on the northern edge of Georges Bank during

15 September to 15 October 1976. Herring ideally should be tagged immediately after apawning
to avold the high catch rates of the international fleet in this area during August-September,
but the possibility of unfavourable weather conditions in October-November and the rapid move-
ment of herring away from the spawning area after spawning necessitates tapgging somewhat earli-
er than desirable. The tagging of 30,000 or more adults im Div. 6A during April 1977 will be
attempted in order to assess the relationship between herring over-wintering south of Long
Island and those feeding and spawning 1n Subareas 4 and 5. The same objective applies to the
tagging of 20,000 or more herring in Long Island Sound {(off Rhode Island) in January-February
1977.

Tagging Procedures

The tagging procedures are derived from information in Res. Doc. 75/38 and 76/VI/48 which provide
preliminary results of Canadian herring tagging studies, from Res. Doc. 76/VI/66 which provides
estimates of the minimum numbers of herring that should be tagged to meet certain objectives, and
from Res. Doc. 76/VI/101 which describes tagging techniques used by Canada in herring tagging
studies in Subarea 4.

A four-man tagging team seems to be the best unit, and it is expected that such a team can tag
500-800 fish per hour if conditions are ideal. Based on experience from Canadian tagging, an
average of 1,000 fish tagged per day can be expected. If good weather conditions prevail, several
tagging teams should be employed.

In the offshore areas, herring for tagging will he collected by purse seine, as other methods of
capture cause damage to the fish and are not considered feasible at this time. In inshore areas,
herring for tagging will be obtained by purse seine, beach seipe or weir. The method of tagging
should be similar to that given in Res. Doc. 76/VI/101.

The tags used Iin all experiments will be the same, that is, the FD-68B (ORFD-67) Floy Anchor Tag
as described in figure 4 of Res. Doc. 76/VI/1Q1l. This tag is an external yellow tag applied by a
tagging gun under the doraal fin and anchored against the Inter-neurals. A smaller tag whose
attachment goes completely through the fish 1s being developed by Canada and may be used on juven-
ile herring in 1977. The tags to be used in all studies will each contain a 6-digit number pre-
ceded by the letters "INT HER" (e.g. INT EER 123456). About 100,000 tags will he needed for tag-
ging experiments planned for the remainder of 1976 and January-February 1977, and the cost will be
about $18,000. Since it would be convenlent to purchase the tags in a single order, 1t 1s recom—
mended that the purchase be undertaken by the Secretariat, with the cost to be borne by those
countries which have an interest in the herring tagging experiment.

The reward payment should be $3.00 or equivalent and should be paid by the country which receives
the tag. Each country should develop its owm procedure for detecting tags, depending on the hand-
ling and processing methods after the herring are taken on board the vessel or landed on shore.
The recovery procedure is very important and should be considered carefully by each country fishing
in Subareas 4 and 5 and Stat. Area 6. Tags (1,000) will be supplied to Federal Republic of
Germany, German Democratic Republie, Poland and USSR for recovery experiments, Small numbers of
these tags should be attached to herring (without the knowledge of the processing crew} as they
are brought on board a vessel to determine return rates, according to the handling and processing
methods for the vessels of each country. A reward of 53.00 or equivalent should alsc be paid for
these tag returns. These experiments should be conducted in the autumn of 1976, 1f possible, and
the results reported to STACRES as soon as possible. Experiments to determine tagging mortality
will also be conducted and records kept of the condition of each fish upon release, using approp-
riate criteria (to be developed) for classifying fish condition.

Each country should appoint a scilentist to serve as coordinator and report the tag returns to the
Secretariat om a quarterly basis starting on 1 October 1976. The Secretariat will notify all
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countries by circular letter, as soon as possible after the end of each quarter, listing the tags
recovered by each country, the release date and lecation, and the recovery date and location. The
Secretariat will be kept Informed of all herring actually tagged.

Posters describing the herring tagging program and the reward to be paid will be provided by Canada
as a gulde for other countries involved in the herring fishery to prepare posters in thelr native
lenguage and provide such posters for display on board of all fishing vessels and/or 1n areas
where tags are likely to be recovered.

In order to facilitate the interpretation of tag returns from the international tagging experiment,
it is recommended that herring catch and effort data be reported biweekly by 30' x 30' unit areas
in conjunction with the reporting of tag returns. It was also agreed that Dr, W. T. Stobo (Canada)
act as coordinator of these tagging activities.
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APPENDIX VII., REPORT OF AD HOC WORKING GROUP ON MACKEREL

Chairman: @. Ulltang Rapporteur: G. H. Winters

The ad hoc Working Group was established by STACRES at the Annual Meeting to review additlonal data
on mackerel which have become availlable since the April 1976 Meeting of the Assessments Subcommittee.
The Group met on 2-3 June 1976 with representatives attending from Canada, Federal Republic of Germany,
German Democratic Republic, Norway, Poland and USA and an observer from FAO. Additional data and thelr
further analyses are contained in Res. Doc. 76/VI/107, 110 and 111, together with information from the
USA spring bottom trawl surveys.

1. Asgessment Parameters for 1975

The new data provided some further estimates of fishing mortality, partial recruitment and year-class
sizes, which are compared below with the estimates of these parameters considered at the April 1976
Meeting of the Assessments Subcommittee (see Part C, Appendix I, this volume).

a) Fishing Mortality in 1974 and 1975

At the April 1976 Meeting, the fishing mortality (F) for ages 3 and older in 1975 was estimated
to be 1.1 from a regression of P (age 4+) from virtual population assessment (Res. Doc. 75/18)
on indices of fishing effort from USA spring surveys for the period 1968-72. The same proced-
ure was adopted at the present meeting of the working group except that 1975 was used as the
terminal year for the virtual population analysis, thereby providing a fairly reliable estimate
of F (age 3+) in 1973. Regression analysis of F (age 3+) on indices of fishing effort from USA
spring surveys was then computed for-the 1968-73 period. Estimates of F (age 3+) in 1975 were
then obtained by two methods: (1) interpolation of F (age 3+) from effort indices in 1974 and
projection of stock size to 1975 from 1974 catch data; and (i1) direct interpolation of F
from effort indices in 1975. Values of F (age 3+) in 1975 by these two methods were estimated
to be about 0.7 and 0.8 respectively., HNo further refinement of these estimates was possible.

b) Partial Recruitment in 1975

Estimates of the degree of recruitment of age-group 1 (25%) and age-group 3 (fully recruited)
were unchanged from the April 1976 Meeting. From graphical plots of fishing mortality against
age, it was concluded at the April meeting that recruitment was essentlally complete at age 2
in 1975. At the present meeting, further estimates of the degree of recruitment of age-group

2 in 1975, computed from a regression of partial recruitment on stock size (age 3+) for the
1968-73 period, indicated a range of 70-73% (Res. Doc. 76/VI/107). It was pointed out, however,
that the partial recruitment of age-group 2 has been increasing in recent years, and estimated
to be B4% and 95% for 1973 and 1974 respectively (Res. Doc. 76/V1/107). WNevertheless, some
scientists felt that the partial recruitment of age 2 fish was not in excess of 90% im 1975,
and no further refinement of the range of pstimates (90-100%) was possible.

c) Size of 1975 and 1976 Year-classes

In the absence of any firm information on the stremgths of the 1975 and 1976 year-classes,
these were assumed to be equal to the poorest om record (850 million fish as estimated for the
1972 year-class at age 1) at the April 1976 Meeting. At the present meeting, new data from the
USA spring survey in 1976 indicated that the 1975 year-class is the poorest on record, being
estimated at 452 million fish at age 1. Some scientists were willing to accept a level of 50%
above this estimate (675 million fish), while others felt that the inherent variability in such
surveys did not allow a precise estimate to be made and proposed instead a level of 1,400
million fish, the median level of the 1970-74 year-classes (Res. Doc. 76/VIf107). In both sit-
vations the 1975 and 1976 year-classes were assumed to be of equal strength.

2. Options for Stock Assessment and Catch Prognosis

Because of the disagreement on the basic parameters noted above, assessments of stock size and catch
were carried out using the two optilons defined in the following table. Under both options, it was
assumed that the 1976 catch would be 310,000 tons (the TAC for 1976) and also 275,000 toms.

1975 F Partial recruitment Size of 1975 Size of 1976
(age 3+) Age 1 Age 2 year—-class year—-class
Option 1 0.8 25% 100% 675 = 108 675 x 105

option 2 0.7 25% 90% 1400 = 105 1400 x 105
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Results of Assessments

The results of the alternative assessment options are given in Table 1. They suggest that (a} the
1976 TAC of 310,000 tons will generate a level of fighing mortality higher than any previous estimate
since the fishery began and in any case higher tham F_ .  of 0.75; (b) the spawning stock will be
reduced to a level in the range of 160,000-350,000 tons at the beginning of 1977, representing a
continuocus decline from the peak level of nearly 1.7 million tons in 1969 (Fig. 1); and fishing at
Fg.1 in 1977 will generate catches of 35,000 and 115,000 tons for the two optlons respectively and in
each case will allow for some increase in spawning stock from 1977 to 1978, although such levels of
spawning stock size will be below the levels estimated for the begimnning of 1976. Fig. 2 and 3
illustrate the relationship between 1977 catch and 1978 spawning stock on the one hand and fishing
mortality on the other for options 1 and 2 respectively.

Table 1. Mackerel in Subareas 3 to 5 and Stat. Area 6: spawning stock size and catch
projections in 1976 to 1978 for two options with respect to fishing mortality
in 1975, partial recruitment of age-groups 1 and 2, and recruitment of the
1975 and 1976 year-classes, using two levels of 1976 catch for each option.

Parameters Option 1 QOption 2
Fishing mortallty F 1975 (age 3t) 0.8 0.7
Partial recrultment F (age 1) 0.25 x Flage 34) 0.25 = F(age 3+)

F (age 2) 1.00 = F(age 3+) 0.90 x F(age 3+)
Recruitment 1975 year—class 675 x 108 1400 x 108

1976 year-class 675 » 108 1400 = 108
1976 projections Spawn. stock (000 tomns) 345.6 429.4

F (age 3+) 1.27 1.03 0.91 0.76

Catch (000 tons) 310.0 275.0 310.0 275.0
1977 projections Spawn. stock (000 tons) 162.0 198.9 311.5 349.0

Fo.1 (age 3+) 0.35 0.35 0.35 0.35

Catch {000 toms) 54.5 64.5 105.3 115.5
1978 projections Spawn. stock (000 tomns) 174.5 200.2 356.5 383.3

' FO 1 (age 3+) 0.35 0.35 0.35 0.35
Catch (000 tons) . 59.9 66.5 119.1 126.0

Predicted and Observed Catch Composition in 1576

Preliminary data on the age composition of USSR catches in the first quarter of 1976 (Res. Doc. 76/
VI/110) were prorated to the 1976 TAC of 310,000 tons. These data indicate a predominance of age 3
mackerel (1973 year—class) compared with a predominance of age 2 fish (1974 year-class) in the pre-
dicted catch composition for 1976. Furthermore, the estimated number of age 3 fish in the prorated
catch (703 million) is larger than the predicted population of that age-group (331 million and

464 million fish for options 1 and 2 respectively), implying that the strength of the 1973 year-
class 1s under-estimated. It was pointed out by some scientists that there appeared to be some in-
consistencies between the length composition data presented in Res. Doc. 76/VI/110 and data for the
same period presented at the April 1976 Meeting, while other scientists indicated that the data were
not necessarily inconsistent. Thia problem could not be resolved, and no firm conclusion could
therefore be drawn as to the accuracy of the predicted catch composition for 1976.

Consideration of Stock and Recruitment

The avallable information on stock and recruitment for the 1966-73 period is shown in Fig. 4. It
was generally agreed that a minimum stock constraint would be desirable to prevent recruitment over—
fishing of mackerel and that 500,000-1,000,000 tons was a desirable range toward which the spawning
stock should be rebullt. Some scientists considered that 500,000 tons was a minimum level, which
ghould be achieved as scon as possible, and that a zero TAC for 1977 was a necessary conservation
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measure. Other sclentists felt that fishing at Fg,1 with a TAC of 115,000 tons in 1977 would allow

the spawning stock to Tecover to a range of 357,000-383,000 tons in 1978 {(depending on the catch
achieved in 1976) and that this level was an adequate conservation objectlve for 1978.
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Fig. 1. Mackerel in Subaress 3 to 5 and Stat. Area 6: catch and spawning stock
size, 1966-76, for assessment Options 1 and 2.
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Fig. 4. Mackerel in Subareas 3 to 5 and Stat. Area 63 relationship between

recruitment (age 1)} and spawning bilomass (age 3 and older) for the
1966-73 period. (Spawning biomass for 1968-73 from virtual popula-
tion analysis, and values for 1966-67 obtained by back-calculation
of numbers in later years and the correction of average weights at
age by the factor 1.26.)
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APPENDIX VIII. REPORT OF STEERING AND PUBLICATIONS SUBCOMMITTEE

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

The Subcommittee met on 2 June 1976 to conslder the items in Section 10 of the STACRES Agenda (see

Part E, this volume). All members of the Subcommittee attended except the representative for the country
group consisting of Bulgaria, German Democratic Republic, Poland, Romania and USSR.

1.

4,

Subcommittee Membership

The Subcommittee concurred with the request that Cuba be included with the group of countrles (France,
Portugal and Spain) represented at this meeting by Mr. R. H. Letaconnoux {France).

Review of STACRES Meeting Agenda and Timetable

The Subcommittee noted that there was at present no difficulty with the scheduling of meetings of
STACRES and its Subcommittees and Working Groups, following agreement to hold morning, afternoon and
evening sessions during the first 3 days. STACRES finished the major part of its work on 3 June,
leaving an additional half-day for the use of Sclentific Advisers to Panels which met on 4-5 June
1976.

Organization and Operation of STACRES

a) Subcommittees and Working Croups

The Subcommittee agreed to the necesslty of continuing the operation of the Statistics and Samp-
ling, Blological Surveys, Assessments, and Environmental Subcommittees, and concurred with the
recommendation of the Working Group on Fishing Effort Studies that it be discontipued as further
fishing effort studies could be dealt with by other subcommittees (e.g. Assessments or Statistlcs
and Sampling). The Subcommittee noted that the Environmental Working Group had vigorously pur-—
sued 1ts objective of initiating studies in the Gulf of Maine and to a lesser extent on Flemish
Cap, and agreed that future coordination could be carried out by the Environmental Subcommitiee
which should hold its main meeting at a time other than the Annual Meeting in order to stimulate
greater participation by oceanographers. The Subcommittee would thus need to meet only briefly
at the Annual Meeting to update its report prior to its presentation to STACRES.

In view of the studies on ageing that are being conducted in various workshops, the Subcommittee
considered that there would likely be a need to set up an ad hoe working group on ageing tech-
niques in the near future, and agreed to defer this matter until the next Annual Meeting when
reports of workshops planned for late 1976 and early 1977 would be availlable.

b) Future Status of STACRES

In the light of decisions by Canada and USA to extend coastal state jurisdiction for fisheries
management, the Subcommittee discussed the implications of these declsions on the future status
of STACRES. It was noted that there would be a need for continued internmational cooperatiom in
regard to (i) continuation of the STATLANT system of statistical reporting which is coordinated
by the CWP (Coordinating Working Party on Atlantie Fishery Statistics) of which ICNAF is a
member, (1i) continued implementation of the ICNAF data base in the Secretariat for both fish-
ery catch and effort statistics and biological data, and (111) continued coordination of re-
search activities. It was also pointed out that STACRES could serve as the forum for discussions
of matters relevant to the general problems of fishery science and management in the Northwest
Atlantic.

Review of ICNAF Publications {Sclentific)

a) Publications during 1975/76

The Subcommittee noted that the following publications, related to research and statistics, were
issued since the 1975 Annual Meeting:

Special Publication Wo. 11 (125 p.), containing an index and list of titles of scientific papers
published in the Annual Report, Research Bulletin, Special Publications and Redbook, was distrib-
uted in July 1975,

Redbook 1975 (127 p.), containing reports of STACRES meetings in January 1975 and May-June 1975,
was distributed in August 1975.
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Special Publication No. 10 (136 p.}, containing contributions to the Symposium (held in May 1974)
on Environmental Condlitions in the Newfoundland-Grand Bank Area In 1972 and thelr Effects on
Fishery Trends, was distributed in November 1975,

Research Bulletin No. 11 (162 p.), containing 13 sclentific papers, was distributed in November
1975.

Statistical Bulletin Vol. 24 (255 p.)}, contalning catch and effort statistics for 1974, was
distributed in February 1976.

Sanpling Yearbook Vol. 19 (50 p.), containing lists of length and age sampling data for 1974,
was distributed in February 1976.

Speetal Publication No. 9 (51 p.), containing contributions on ice conditions and forecasting
techniques presented to the Environmental Subcommittee in May 1973, was distributed in March
1976.

List of Fishing Vessels for 1974 (69 p.) was distributed in March 1976.

Selected Papers No. 1 (193 p.), containing 15 papers selected from research documents presented
to various STACRES meetings in 1975, was distributed in April 1976. The Subcommittee welcomed
the improved presentation of papers in this volume, in contrast to thelr presentation previously
in Redbook, Part III (discontinued in 1974). It was noted that 50 reprints are supplied free to
each author.

Research Bulletin No. 12, to be issued later this year, 1s at the stage where page proofs will
be sent to authors for checking before the end of June.

b) Publication of Reports of Scientific Advisers Meetings in Redbook

In view of the recommendation at the 1975 Annual Meeting for Scilentific Advisers to Panels to
discuss ascessment problems and to update assessments, if necessary, at the Annual Meeting,

the Subcommittee noted the need for the reports of sclentific advisers to be published in con-
junction with the reports of STACRES and its Subcommittees. It was therefore agreed that these
reports should be published in the Redbook instead of in the Meeting Proceedings, thus enabling
all reports of scientific meetings to be found in the same volume.

c) Status of Working Papers

The Subcommittee again reviewed the status of working papers, to which reference is sometimes
required in meeting reports. Since only a few of the working papers need to be referred to, it
was agreed (i) that working papers containing extensive material for referencing should be
assigned to the Research Document series, and (11) that, if the amount of material to be ref-
erenced is relatively small, the material should be extracted and incorporated directly in the
report of the subcommittee or working group.

Review of Editorial Policy Relating to Research Bulletin and Selected Papers

The Subcommittee noted that the guldelines recommended at the 1975 Annual Meeting have been put into
effect by the Secretariat and that no revisions were proposed at this time. It was pointed out that
the tentative arrangement of having the Secretariat act as Editor of Research Bulletin and Selected
Papers has significantly increased the workload of the Secretariat and delayed the compllation of
the index of ICNAF documents to the extent that it will not ldikely be finished until 1977. The Sub-
committee agreed to the importance of completing the Index and suggested that the Secretariat might
consider the use of contingency funds, 1f available, to obtain additiomnal help in the editing of
papers, 1f a suitable person can be found to do this on a part-time basis.

Dispogition of 1976 Documents

a) The Subcommittee agreed that the Report of the Working Group on Environmental Studies (Summ. Doc.
76/VI/36) should be published in Redbook 1976 as an annex tc the Report of the Environmental
Subcommittee.

b} The Subcommittee reviewed the research documents and other scientific papers presented to 1976
meetings of STACRES and selected the following for possible publication in Selected Papers Ko. 2,
subject to the author's approval with revision as appropriate: Res. Doc. 76/VI/4, 13, 14, 15,
16, 17, 27, 30, 34, 39, 47, 65, 86, 96, 106 + 117; Summ. Doc. 76/VI/13. The Subcommittee
noted that the authors of some of these papers may wish to submit their revised manuscripts for
possible publication in Research Bulletin.
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c) The Subcommittee agreed to the desirabllity of publishing a comprehensive summary of the pro-
ceedings of the seminar, held on 7 June 1976, on the sclentific approach to ecosystem manage-
ment, but noted that only two of the four presentations were accompanied by manuscripts. The
Secretariat was requested to contact the Convener (Dr. R. L. Edwards) with regard to the prep-
aration of a summary report for inclusion in Seleeted Papers No. 2. It was also agreed that
the seminar paper by J. G. Pope should be invited for inclusion together with the other presen-
tations i1f the authors submit manuscripts prior to the publication deadline.

7. Other Matters

a) Fleld Guide for Species Identification

Some members of the Subcommittee expressed the need for a fileld guide for use on fishing vessels
to ald fishermen in the proper ldentification of specles in their catches. Mr. R. C. Hennemuth
indicated that such a gulde has been developed by USA scientists and he agreed to send copiles

to the Secretarliat to aid in the preparation of a booklet for distribution to member countries
upeon request.
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1. REPORT OF SCIENTIFIC ADVISERS TO PANEL 11
Friday, 4 June 1976, 0900 hours
The Chairman, Mr. ¢. Ulltang (Norway), opened the meeting which was attended by sclentific advisers
from all member countries of the Panel except Poland, and by observers from Canada, German Demccratic
Republic, USA, FAO, ICES and ICSEAF. Mr. B. W. Jones (UK) was appolnted rapporteur. The agenda for

the meeting of Panel 1 was adopted as the basis for this meeting.

Status of Fisheries and Research Carried Out

The Chairman presented his report on the status of fisheries and research carried out in Subarea 1,
Statistical Area 0 and the East Greenland area in 1975 (Summ. Doc. 76/VI/39). The report was adopt-
ed with a few minor amendments.

Conservation Requirements

a) Cod Iin Subarea 1

The Advisers reviewed the Report of the Assessments Subcommittee (Part C, Appendix I, this
volume). After a perlod of very poor recruitment, the current Indication is that the 1973 year-
class is somewhat more abundant. Sampling data from 1976 research surveys thus far confirms
the assumption of the Assessments Subcommittee that the 1973 year-class will contribute signif-
icantly to the catch in 1977 and subsequent years, and to some extent also to the 1976 fishery.
The Assessments Subcommittee recommended that the recruiting year-classes should be protected
as much as possible to allow the spawning stock to rebuild from its present very low level and
also to minimize fishing on these year-classes until they reach a better commercial size. Con-
sequently, it was recommended that the TAC for 1977 should be set at zero. This recommendation
was supported by the Scientific Advisers, who also considered whether it was possible to define
a minimum size to which the spawning stock should be allowed to rebuild and above which it
should subsequently be malntained. This could not be done at present due to an incomplete
understanding of the effect of environmental factors on the stock and of the inter-relatiomship
with the cod stocks In the East Greenland area, For these reasons the Advisers point out that,
even with a zero TAC in 1977, there is no guarantee that the spawning stock will recover sub-
gtantially in the near future. However, it was noted that, since the spawning stock is at
present at a very low level, any improvement In its size would increase the chances of future
recruitment. In this context, it was pointed out that the 1973 year-class seems at present to
be the only one to offer the chance of increasing the spawning stock.

The Assessments Subcommittee discussed the report of the ICES Northwestern Working Group (Summ.
Doc. 76/VI/7) 1in regard to the inter-relationships of cod in the West Greenland, East Greenland
and Iceland areas and the implications for the management of the fisheries. The Scientific
Advisers endorse the views expressed by the Assessments Subcommittee on this subject.

The question of the by-catch of cod In other directed fisheries in Subarea 1 under a zero TAC
for cod was discussed, and it was indicated that the other directed fisheries were for Atlantic
salmon, shrimp, redfish, Greenland halibut and roundnose grenadier. No by-catch of cod would
result from the salmon fishery and the by-catch in the shrimp fishery would depend on the time
of the year when the directed fishery for shrimp took place, but in any case it was not consid-
ered to be a significant source of by-catch because of the depth differences. The by-catches
of cod in the fisheries for redfish, roundnose grenadier and Greenland halibut are consldered
to be very small.

In regard to the optlons in Table 3 of the Assessments Subcommittee Report, it was considered
that other combinations of catches in 1977 and 1978 might be considered as well as the long-
term benefits of the recommended zero TAC in terms of stoek recovery. It was pointed out that,
because of uncertainties about future recruitment due to strong environmental influences, pre—
dictions of catches and stock sizes beyond Januéry 1979 would have no validity. The attention
of STACRES was drawn to the faet that with a zero TAC im 1977 an important source of data for
stock assessment (l.e. commercial sampling data) would no longer exist.

The USSR reported that an analysis of the effects of environmental factors on the cod stock
was in progress and that the results would be presented in the near future.

b) Roundnose Grenadier in Statistical Area 0 and Subarea 1

In previous years, it was only possible to recommend precautionary TACs based on catch statis-

1

Presented to June 1976 Annual Meeting as Proceedings No. 5, Appendix 1 (Serial No. 3962).
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tics. Due to the availability of better data, it was possible this year to make a quantitative
assessment of this stock, and the Assessments Subcommittee recommended that the TAC for 1976
should be set at 8,000 tons. This recommendation was endorsed by the Scientific Advisers.

Greenland Halibut in Statistical Area O and Subarea 1

The Advisers welcomed the study on Creenland halibut by USSR (Res. Doc. 76/VI/109) and also
the news that these studies will be continued in the future. They requested that all of the
data and detailed descriptions of the methods used should be presented at the next meeting of
the Asgessments Subcommittee at which Greenland halibut will be discussed. The 1977 TAC of
20,000 tons, recommended by the Assessments Subcommittee, was supported by the Scientific Ad-
visers.

Shrimp (Pandalue borealis) in Subarea 1

The Advisers welcomed a new study on this species by USSR scientists (Res. Doc. 76/VI/113) and
recommended that these data, together with any additional data that might become available,
should be discussed more fully at the next meeting of the Assessments Subcommittee at which
shrimp will be discussed.

Catches of this specles, especially in the offshore fishery, have been Increasing very rapidly,
and the Assessments Subcommittee recommended that a precautlonary TAC for the offshore grounds
in 1977 should be set at 26,000 tons with a possible area breakdown of the overall TAC. This
recommendation was endorsed by the Scientific Advisers.

Following discussion on the desirability of a mesh size regulation for shrimp, the Scientific
Advisers agreed

to recommend to Panel 1

that a minimum mesh size of not leas than 40 mm stretched mesh be used in the shrimp fishery
in Subarea 1.

Future Research Requirements

The Scientific Advisers identified the need for research as fellows:

a)

b)

c}

Cod

If the TAG is set at zero or at a low level for 1977, the consequent reduction in commercial
fishing activity would increase the need for research vessel groundfish surveys to monitor the
stock. It was noted that surveys planned for 1976 and 1977 are listed in the Report of the
Biological Surveys Subcommittee (see Part C, Appendix II, this velume).

Greenland halibut

Studies on trawl codend mesh selection, yield per recrult and additicnal information on by-
catches in the fishery for Greemland halibut are required.

Shrimp

Information required involve further observations on density and distribution (horizontal and
vertical), mesh selection experiments, data on by-catches taken 1n beth the inshore and off-
shore fisheries, and studies on predators and predation on shrimp. Denmark reported that
shrimp tagging experiments would be extended intc the offshore areas. The Advisers endorsed
the request of the Assessments Subcommittee that catch and effeort data for the shrimp fishery
be reported thrcough the STATLANT system.

Election of Chairman

Mr. @, Ulltang was unanimously re-elected Chairman of Scientific Advisers to Panel 1 for the ensuing

year.

Time and Place of Next Meeting

Tt was agreed that the next meeting of Scientific Advisers to Panel 1 would take place prior to the
meeting of Panel 1 at the next Annual Meeting.
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2. REPORT OF SCIENTIFIC ADVISERS TO PANEL 2!

Friday, 4 June 1976, 1315 hours

Mr. B. B. Parrish (UK), acting on behalf of the Chairman, Mr. D. J. Garrod (UK), opened the meeting
with scientific advisers present from Camada, Cuba, France, Federal Republic of Germany, German
Democratic Republic, Norway, Poland, Portugal, Spain, USSR and UK, and observers from Denmark and
USA. Dr. T. K. Pitt (Canada) was appointed rapporteur. The agenda for the meeting of Panel 2 was
adopted as the basis for this meeting, together with consideratlion of the conservation requirements
for stocks overlapping in Subareas 2 amnd 3.

Status of Fisheries and Research Carried Qut

The report on the status of fisheries and research carried out in Subarea 2 during 1975 (Summ. Doc.
76/V1/40) was presented by the Acting Chairman and adopted with minor revisions.

Conservation Requirements

a) Cod in Divisions 2G and 2H

The Advisers agreed with the recommendation of the Assessments Subcommittee (Part C, Appendix I,
this volume) that the TAC for 1977 should remain at 20,000 tons.

b) Cod 1n Divisions 2J, 3K and 3L

The Advisers considered the information presented in the report of the Assessments Subcommittee
which indicated that a catch at Fpax ©f 260,000 tons in 1977 would result in a spawning stock

at the end of 1977 of about 600,000 tons, compared to 1,200,000 tons over the 1969-72 pericd.

As a result of poor recruitment of recent year-classes, the spawning stock has progressively
decreased in size. A reduction in the fishing mortality in 1977 and subsequent years to the
Fg.1 level would allew the stock to rebuild, with consequential improvement In recruitment pros-—
pects. The Advisers accordingly endorsed the Assessments Subcommittee's recommendation that

the TAC in 1977 should be set at 160,000 tons, corresponding to fishing at the Fy, 1 level.

c¢)  Witch Flounder in Divisions 2J, 3K and 3L

The Advlisers endorsed the recommendation of the Assessments Subcommittee that the TAC for 1977
remaln at 17,000 tons, corresponding with fishing at the Fp ; level.

d) Redfish in Subarea 2 and Division 3K

The Advisers agreed that the TAC be maintained at 30,000 tons in 1977, the level recommended by
the Assessments Subcommittee.

e) American Plaice in Subarea 2 and Division 3K

The Advisers concurred with the recommendation of the Assessments Subcommittee that the TAC for
1977 should be maintalned at 8,000 tons, which corresponds to fishing at the Fg 1 level.

f) Roundnose Grenadier 1in Subareas 2 and 3

The Advisers considered the information and recommendation of the Assessments Suhcommittee, which
indicated that, on the basis of a new assessment, the TAC for 1977 should he slightly increased
to 35,000 tons from the 1976 level of 32,000 tons, and concurred with the proposal.

g) Greenland Halibut in Subarea 2 and Divisions 3K and 3L

The Advisers agreed that the TAC for 1977 remain at 30,000 tons, as recommended by the Assess—
ments Subcommittee.

h) Capelin in Suhareas 2 and 3

The Advisers endorsed the recommendation of the Assessments Subcommittee that the TAC adopted

by the Commission at its January 1975 Special Meeting be continued into 1977, with total removals
at 500,000 tons for the two subareas as a whole to be allocated as follows: 300,000 tons in
Subarea 2 and Div. 3K, and 200,000 tons im Div. 3L, 3N, 30 and Subdiv. 3Ps.

1

Presented to June 1976 Annual Meeting as Proceedings No. 6, Appendix I (Serial No. 3963).
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Future Research Requirements

a)

b)

c)

Capelin

The Advisers stressed the need for member countries to provide detailed and up-to-date infor-
mation on the capelin fishery in Subareas 2 and 3, together with information on biology and
population dynamics, for consideration of the adequacy of current management measures at the
April 1977 Meeting of the Asssessments Subcommittee. Several countries indicated that research
was in progress as follows:

1) Canada. Current research on capelin is summarized in Res. Doc. 76/VI/120, which includes
the delineation of capelin stocks using meristic characters, acoustic surveys to estimate
capelin biomass in Div. 2J, 3K, 3N and 30, biological migrations of spawning capelin, and
completion of the study on adult and larval capelin in the Gulf of St. Lawrence. The view
was expressed that it might take some time to properly understand not only the ecology of
capelin but also its inter-relation with other speciles.

11) Federal Republic of Germany. Information will be collected on the occurrence of capelin
in the stomachs of cod and other species during the course of groundfish surveys im Div.
2J and 3X.

i1i} Norway. In addition to sampling the commercial capelin catches, tagging experiments will
be conducted in Div. 3N during the summer of 1976 to obtain Information on the migrations
of the adults and to estimate spawning stock size.

iv) USSR. In addition to commercilal catch sampling, acoustic and fishing surveys will be con-
ducted in Div. 3N and 30 in June and in Div. 3K and 3L in the autumn of 1976 to provide
further stock size estimates.

The Advisers stressed the importance of having the results of as many of these studies as poss-—
ible presented as research documents to the April 1976 Meeting of the Asssessments Subcommittee.
The importance of capelin as food for cod and other resources was noted and the Advisers agreed
that this must be taken into account in providing advice on management of the capelin stocks.
Research should, therefore, be directed to the predatory relationships involving capelin. WMr.
Ulltang (Norway)} agreed to provide, for the 1977 meeting of the Assessments Subcommittee, infor-
mation on changes in the capelin fishery and steck in the Barents Sea.

Groundfish Surveys and Sampling

The Advisers drew attention to the need for more sampling data and extended groundfish surveys
in the subarea. 1In this respect, they endorsed the recommendations of the Bicleglcal Surveys

and the Statistics and Sampling Subcommittees. Dr. Messtorff (FRG) drew attention to the par-
ticipation of a Canadian scientist in a research crulse by the Federal Republic of Germany in

1976 and hoped that it would be possible to continue this cooperation in 1977.

Ageing Workshop on Ceod

The Advisers endorsed the recommendation of STACRES that a further agelng workshop on cod in
Div. 2J, 3K and 3L should take place in January 1977.

Other Business

A paper dealing with the growth of yellowtail flounder (Res, Doc. 76/VI/91) was presented by the
adviser from France.

Electlon of Chairman

Mr. E. C. Lopez-Veiga (Spain) was elected Chalrman of Scientific Advisers to Panel 2 for the ensuing

year.

Time and Place of Next Meeting

The Advisers agreed that 1ts next meeting should be held prior to the meeting of Panel 2 at the 1977
Annual Meeting.
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3. REPORT OF SCIENTIFIC ADVISERS TO PANEL 3!
Friday, 4 June 1976, 1530 hours
1. The Chairman, Mr. B. B. Parrish (UK), opened the meeting with seclentific advisers present from

Canada, Cuba, Denmark, France, German Democratlc Republic, Japan, Norway, Poland, Portugal, Spain,
USSR, UK and USA, and obaservers from Federal Republic of Germany and FAO. Mr. L. S. Parscns (Canada)
was appointed rapporteur. The agenda for the meeting of Panel 3 was adopted as the basis for this
meeting.

2, Status of Fisheries and Research Carried Qut

The Chairman presented a report on the status of fisheries and research carried out in Subarea 3
during 1975 (Summ. Doc. 76/VI/44). The report was adopted, after minor amendment, for presentation
to the Panel.

3. Conservation Requirements

The Scientific Advisers agreed that their consideration of stocks subject to guota regulation should
be confined to those stocks listed in the Panel 3 agenda, with the exception of capelin and stocks
overlapping in Subareas 2 and 3, these having been dealt with in the meeting of Sclentific Advisers
to Panel 2. Similarly, the stocks overlapping in Subareas 3 and 4 were consldered by the Scientific
Advisers to Panel 4. The Scientific Advigers reviewed the report of the Assessments Subcommittee
(Part C, Appendix I, this volume), which contains the latest assessment of the fish stocks subject
to quota regulation in Subarea 3, with clarification as appropriate provided by the Chairman of the
Subcommittee (Mr. A. T. Pinhorm). After discussicn, the Advisers endorsed all of the 1977 TACs as
recoumended by the Subcommittee as follows:

Recommended
Stock 1976 TAC 1977 TAC
Species area (metric tons) {(metric tons)
Cod M 40,000 25,000
3NO 43,000 30,000
3Ps 47,500 32,000
Redfish I 16,000 16,000
LN 20,000 16,000
a0 16,000 16,000
ap 18,000 18,000
American plaice M 2,000 2,000
JLNO 47,000 47,000
IPs 8,000 6,000
Yellowtail JLND 9,000 12,000
Witch 3N0 10,000 10,000
iPs 3,000 3,000
Capelin* 243K 160,000+ 300,000
3L 45,000+
3INO 126,000+ 200,000
3Ps 9,000+

* See Report of Scientific Advisers to Panel 2.

The Panel's attention is drawn particularly to the reductions in the recommended TACs for 1977 for
cod in Div, 3M, Div. 3NO, and Subdiv. 3Ps, for redfish in Div. 3LN, and for American plaice in Subdiv.
3Ps. For all of the other stocks, the recommended 1977 TACs are the same as in the 1976 regulations,
except for a small increase in the TAC for yellowtail in Div. 3LNO. Specific comments on certain
stocks are detailed below.

a) Cod in Division 3M

With regard to the recommended reduction in the TAC from 1976 to 1977, the Advisers noted that,
although the results of a further assessment had confirmed earlier estimates that the long~term

1 Presented to 1976 Annual Meeting as Proceedings No. 7, Appendix I {Serial No. 3964).
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maximum sustainable yield was about 40,000 tons, the available information supports the view
that the stock was In a depressed state with catches in recent years below the equilibrium curve,
and that it is now composed mainly of smaller and younger cod, as in the neighbouring cod stocks.
It was noted that catches in the last three years had been substantially less than the annual
TAC of 40,000 tons. Catch rate data indicated a downward trend in stock abundance since 1963
with some improvement in 1974. A reduction in the TAC to 25,000 tons for 1977, corresponding to
the average level of catches in the last three years, would allow the relatively strong 1973
year—class to contribute more effectively to rebuilding the stock.

Cod in Divisions 3N and 30

Although it has not been possible to update the assessment made last year because of the lack of
sampling data, the most recent informatlon indicated that this stock was also in a depressed
condition with fishing mortality in 1974 and 1975 beyond the Fp,y level. The continued decline
in catch rate up to 1974 suggests that the stock was at a low level of abundance, with the bio-
mags in 1974 estimated to have been about 60% of that in the 1960's. Catches in recent years
have fallen substantially short of the TACs. In view of the lack of sampling data and the fact
that the stock is known to be in a depressed state, the Assessments Subcommittee recommended a
substantial reduction in the 1977 TAC In order to protect the stock. The Panel's attentfon is
drawn to the continued lack of sampling data and the Advisers stress the need for member coun~
tries fishing this stock to increase their sampling activity.

The Advlisers reviewed Res. Doc. 76/VI/108 which provides information on a significant relation-
ship between the numbers of pre-recruit age—groups in USSR trawl surveys in the southern Grand
Bank area and suhsequent commercial fishery yields. The data indicated that, owing to the rel-
atively low abundance of recent year-classes, increased fishery yields could not be expected in
the immediate future, The analyses suggested that environmental conditions were the chief deter—
minant of relative year—class strength. The Advisers concluded that these results do mot
necessitate a change in the Assessments Subcommittee's advice on the TAC for 1977.

Cod in Subdivision 3Ps

The reduction in the recommended TAC from 47,500 toms in 1976 to 32,000 tons in 1977 can be con-—
sldered as one of the cases involving a change in the management objective from fishing at Frax
or FMgy to fishing at the lower Fp_ 3 level.

Redfish in Divislons 3L and 3N

The Advisers noted that the reduced TAC (from 20,000 tons in 1976 to 16,000 tons in 1977) was
recomrended by the Assessments Subcommittee in order to reduce the fishing mortality and allow
for the rebuilding of the stock, following fishing in recent years at levels higher than Fpgy.
There was some discussion as to whether the redfish caught by pelagic trawl in this area belong
to a different stock from those taken by the traditional bottom trawl. It was noted that Ted—
fish normally exhibit extensive vertical migration and the view was expressed by some advisers
that the midwater trawl fishery was explolting the same stock of redfish as the bottom trawl.
It was also moted that the Assessments Subcommittee, in making its recommendation for a reduced
TAC, had assumed that the same stock complex is being fished by hoth gears.

4. Research Requirements

a)

b)

Capelin

The Advisers noted the research plans of member countries as given in the Report of Scientific
Advisers to Panel 2. They further noted that a major review of the status of the capelin stocks
would be necessary in 1977 and endorsed the recommendation of the Scientific Advisers to Pamel 2
that member countries fishing capelin in Subareas 2 and 3 make every effort to assemble snd
analyze data on all aspects of capelin biology, stock abundance, and its role in the ecosystem,
Including the possible effects of the fishery for capelin upon its predators such as cod and
marine mammals, in preparation for the April 1977 Meeting of the Assessments Subcommittee.

Redfish

In view of the present uncertainty about the identity of the redfish stocks fished by bottom and
midwater trawls in Div. 3L and 3R, the Advisers endorsed the recommendation of the Assessments
Subcommittee that priority be given to species-stock identification studies for redfish in this
area. The Panel's attention is drawn to the fact that no commercial length or age data have been
provided for redfish caught in this area during 1967-74, despite the high catches of 1971-73, and
that sampling data were available for only a small component of this fishery im 1975. The
Canadian adviser briefly reviewed the work underway at the Biological Station in St. John's, New-
foundland, aimed at further delineating the species-stock inter-relationships of redfish in the
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area from Labrador to southern Newfoundland. These studies Include both biochemical and morphol-
ogical Investigations, and it is anticlpated that some preliminary results will be available at
the next Annual Meeting. The USSR adviser noted the extensive work of Dr. Barsukov and Dr.
Zakharov on the systematics of North Atlantic redfish. He Indicated that every effort would be
made to provide material on the composition of redfish catches by bottom and midwater trawls in
order to assist in the determination of whether these flsherdes are exploiting the same stock
and/or species as a basis for improved stock assessment.

c) Other Studies

The Advisers endorsed the recommendations of the Environmental Subcommittee with respect to a
speclal study of the Flemish Cap area and urged the cooperation of member countries in providing
analyses of past data as the basis for the planning of future initlatives in this area. They
welcomed the plans for trawl surveys in Subarea 3 as outlined in the Report of the Biological
Surveys Subcommittee. They regretted the continuing inadequacies in length and age sampling for
the varicus stocks under quota regulation, as indicated in the Report of the Statistics and
Sampling Subcommittee and documented at the present meeting, and stressed again the need for
adequate sampling of catches and the collection and reporting of discards statistics and samp-
ling data for all fisheries in the subarea, in conformity with the objectives and procedures of
STACRES. The Advisers noted the results of the ageing workshop on cod held iIn the autumn of
1975, and endorsed the recommendation of STACRES that a further agelng workshop on cod in Div.
2J+3KL should take place in January 1977.

Other Business

The Advisers noted that advice on the groundfish effort limitation measures in force for Subareas 2,
3 and 4 had been provided by STACRES in a general manner and that this subject would not need to be
specifically consldered at this meeting of Advisers to Panel 3.

Election of Chailrman

Mr. B. B. Parrish (UK} was re-elected Chairman of Scientific Advisers to Panel 3 for the ensulng year.

Time and Place of Next Meeting

The Advisers agreed that the next meeting would be held prior to the meeting of Panel 3 at the next
Annual Meeting.
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4. REPORT OF SCIENTIFIC ADVISERS TO PANEL 41

Saturday, 5 June 1976, 0900 hours

1. The Chairman, Mr. R. C. Hennemuth (USA), opened the meeting with scientific advisers present from
Canada, Cuba, Denmark, France, Federal Republic of Germany, Japan, Poland, Portugal, Spain, USSR and
USA, and observera from UK, FAQO and TCSEAF. Dr. M. D. Grosslein (USA) was appointed rapporteur. The
agenda for the meeting of Panel 4 was adopted as the basls for discussions on the status of the stocks
and conservation measures for Subarea 4 in 1977, including the short—fimnned squid (Iillexr illeecebro-
gaug) in Subareas 2 to 4,

2, Status of Fisherles and Research Carried Qut

Dr. R. G. Halliday (Canada) presented a review of the peneral status of the fisheries and research
carried out in Subarea 4 in 1975 (Summ. Doc. 76/VI/43). The Advisers' attention was drawn to specif-
ic studies on the major species, particularly on cod (Res. Doc. 76/VI/46, 74), redfish (Res. Doc. 76/
VI/25, 90), squid {(Res. Doc. 76/VI/3, 65), herring (Res. Doc. 76/VI/21, 22, 45, 48), mackerel (Res.
Doc. 76/V1/49, 52, 107, 110, 111) and silver hake (Res. Doc. 76/VI/57, 59, 98 + Addendum). In add-
ition, studies on hydrography and plankton were briefly reviewed.

3. Conservation Requirements

a) Cod in Division 4T and Subdivision 4Vn (Jan-Apr)

A new assessment of the southern Gulf of St. Lawrence cod stock was presented, in which a sub-
stantial decline in abundance is indicated by catch per effort indices for several categories
of Canadian otter trawlers, TFor the 26-50 GRT class, the decline for the 1950-75 period was
about one order of magnitude, and from 1971 to 1975 it was about 50%. Since this vessel cate-
gory has accounted for a relatively small proportion of the catch in recent years, the question
was ralsed whether these indices were representative. However, significant declines were also
observed in the catch per unit effort of two other vessel categorles, these being greater tham
the research vessel survey abundance indices which decreased by 30% from 1971 to 1975. Further
evidence pointing to a significant decrease in biomass include (1) the Increase 1n growth
rate to an all-time high, (i1) the maturing of cod at a substantially younger age and smaller
size, and (141) the large size of cod at the end of their first year of life ({;), implying
low competition and low recruitment,

The new data provided a much higher starting value of fishing mortality for VPA calculatioms

(F = 0.88, in contrast to F = 0.45 used in the previous assessment). Using the higher value of
F, the estimated spawning stock size in 1975 (58,000 tons of cod aged 4 and older) was substan-
tially lower than that calculated in the previous assessments (83,000 tone}., Assuming a catch
of 30,000 tons in 1976, the spawning stock size in 1976 is estimated to have declined to about
32,000 tons, compared with the estimate of 72,000 tons in the previous assessment. Thus the
present level of stock appears to be far below the total biomass level of 150,000 tons which is
thought desirable Lo ensure a stable long-term fishery.

Under the present management regime, the stock will continue to decline, even if fishing mortal-
ity 1is greatly reduced on young cod in the winter fishery. The Advisers stressed the importance
of reducing the partial recruitment of immature cod to as low a level as possible and recognized
that the only way to ensure the rebuilding of the spawning stock at the present time is to mini-
mize removals. Therefore, the advice of the Assessments Subcommittee from its April 1976 Meet-
ing, i.e. that the TAC for 1377 be set at zero to ensure an increase in spawning stock as soon
as possible, is even more valid now than previously.

The Advisers agreed that further catch projections be performed, using differemt assumptions on
1975 stock size and mean weight-at-~age from those used in the earlier assessment, and that these
projections be appended to this Report of Scientific Advisers for the guidance of the Panel (see
Appendix I).

b) Cod in Subdivision 4Vn (May-Dec)

Catches in both the offshore and inshore fisheries have declined significantly in recent years,
and stock abundance appears to have declined as well. Considering the serious condition of
adjacent cod stocks (in 4Vn (Jan—-Apr) + 4T and in 4VsW), which prohably contribute in part to
the catch in Subdiv. 4Vn during the summer and autumn, the Advisers endorsed the recommendation
of the Assessments Subcommittee that the TAC for 1977 be set at 3,500 tons to ensure that no in-

1 Presented to 1976 Annual Meeting as Proceedings No. 8, Appendix T and Addendum (Serial No. 3965).
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crease in exploitation will occur on the Subdiv. 4Vn stock.

Cod in Subdivision 4Vs and Division 4W

This stock has declined rapidly in recent years due primarily to poor recruitment from the 1971
to 1973 year—classes. It was estimated that the by-catches of ages 1 and 2 cod of about 4,000
tons annually in the silver hake fishery could explain the reduced recruitment of cod in recent
years. The rebuilding of this stock to the desired level of 200,000 tons is contingent upon
higher recruitment levels than have been observed in the 1970's. Therefore, it is of primary
importance to determine the magnitude of the by-catches of ages 1 and 2 cod. It was noted

that by-catches of 10,000 tons would eliminate the stock.

The 1976 TAC of 30,000 tons corresponds to fishing at F in the range of 0.8-0.9. Fishing at
Fpax (0.35) in 1977 would yield a catch of 12,500 tons, and fishing at Fp.1 (0.2) would give
7,500 tons, assuming no by-catch of young cod. If a by-catch of 4,000 tons is assumed, fishing
at Fg.1 in 1977 would produce a catch of 7,000 tons and provide for increasing the spawning
stock. The Advisers therefore agreed to the recommended TAC of 7,000 tons for 1977.

Cod in Division 4X (offshore)

The 1976 TAC of 4,000 tons, corresponding to fishing at F = 0.30, is expected to allow some in-
crease in the stock size. Yield-per-tecruit calculations indlcate that Fy,, = 0.35 and Fg,1 =
0.25, and projections for 1977 at these F levels indicate catches of 5,500 tons and 4,000 tons
respectively and allow for increases in stock size, If the Fg ;| level is adopted and recruit-
ment is maintained at current levels, the stock size would be expected to recover to 20,000
tons 1n 1977. The Advisers agreed that the 1976 TAC of 4,000 tons should be malntained for
1977.

Haddock in Divisions 4V and 4W

The biomass of this stock is at a very low level, and the Assessments Subcommittee recommended
that the 1977 TAC be zero, with every effort being made to minimize by-catches to allow for
stock rebuilding. A TAC of 2,000 tons was set for 1976 to allow for by-catch. If the 1974
year-class is stronger than other recent year-classes, the by-catch will likely increase in
1976 and 1977. The Advisers endorsed the recommendation of the Assessments Subcommittee that
the level of by-catch should not exceed 2,000 tons in 1977 and that member countries make
additional efforts to prevent an increase above this level.

Haddock in Division 4%

The present objective is to rebuild the spawning stock (at 45,000 tons im 1975) to a level of
at least 80,000 tons. Under present regulations, there can be no directed fishery for haddock
but allowance is made for unavoidable by-catch of 15,000 tons. The maintenance of a catch of
15,000 tons will result in a decline in spawning stock from the 1976 level to about 39,000 tons
in 1978. The Advisers therefore recommends that the TAC for 1977 be set at zero and stressed
the importance of keeping removals to the lowest possible level.

Redfish in Divisions 4V, 4W and 4X

On the basls of yield-per-recrult calculations and the assumption that the stock size in 1977
will be comparable to the average level in 1971-74, fishing at Fpay (0.18) in 1977 would pro-
duce a catch of 22,000 tons while fishing at Fg,j (0.10) would yield 16,000 tons. General
production analyses suggest that the catch in 1977 would be about 26,000 tons, 1f fishing is
conducted at Fqsy. Given the uncertainties about recrultment in 1976 and 1977 and the fact
that recruiting year-classes are being harvested at a smaller size, the Advisers agreed with
the Assessments Subcommittee in recommending a TAC of 20,000 tons for 1977, noting again that
the harvesting of redfish less than 20 cm in length results inm significant loss in yield per
recruit.

Pollock In Divisions 4V, 4W and 4X and Subarea 5

The Advisers noted that the Assessments Subcommittee had reviewed the question of stock delin-
eation in Subareas 4 and 5. Although the presence of local spawning stocks in Subarea 4 would
provide some biclogical basis for apportioning the TAC between different areas, the information
avallable is not considered sufficient to do this at present.

Estimates of fishing mortality indicate that F has increased beyond the Fpax (0.4) level {(at
M = 0.2) since 1973. Trawl surveys by USA indicate a declining trend in abundance, and the
Canadian commercial index dropped sharply inm 1975. Also, the surveys show that the 1972-74
year-classes are weaker than those of 1968, 1969 and 1971, and consequently the recruitment
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prospects for 1977 are less favourable than during the 1968-73 period. If it is assumed that

F = 0.5 in 1975, the 1975 catch of 39,000 tons resulted in a stock size of 120,000 tons in

1976. Assuming a modest decline in stock size to 100,000 tons in 1977, fishing at Fp,, (0.40)
would yield a catch of 30,000 tomns in 1977, and fishing at Fg | (0.24) would allow a catch of
20,000 tons. Although no information is available on the effects of such fishing activity on
stock size, it is considered that fishing at F__. in 1977 would probably result in a lower stock
size in 1978 than in 1975. The Advisers agree&awith the Assessments Subcommittee's recommenda-
tion for a 1977 TAC of 20,000 tons.

American Plaice, Witch and Yellowtail in Divisions 4V, 4W and 4X

The 1976 TAC of 28,000 tons for these three specles was reduced from the level of 32,000 tons
in 1975, because the assessment in 1975 indicated over-exploitation of American plaice in Div.
4W and a substantial decline in yellowtall abundance. The catch in 1975 was about 23,000 tons,
somewhat less than the TAC for that year. Although there was some indication of a small in-
crease in abundance In 1975 based on commercial and survey abundance indices, the Assessments
Subcommittee did not consider this as sufficlent evidence to warrant changing its previous con-
clusion on the status of these specles and recommended that the TAC for 1977 should be main-
tained at 28,000 tons. The Advisers agreed with this advice.

Argentine in Divisions 4V, 4W and 4X

Catches were relatively low in 1971-73, averaging less than 5,000 tons. The Initial TAC for
1974 of 25,000 tons was set above the estimated MSY level to allow for the harvesting of accum—
ulated biomass from the lightly-exploited populations, and this level of TAC was maintained for
1975 and 1976. New data on age and growth were available this year but there is still insuffi-
clent Information for an adequate assessment of the potentlal yield of this stock. HNevertheless,
if catches in 1976 should approach the TAC level of 25,000 tons, it is likely that the stock
will be reduced substantially below the relatively unexploited level of 1973. 1In view of the
uncertainty regarding the status of this stock, the Advigers endorsed the recommendation of the
Assessments Subcommittee that the 1977 TAC should be reduced to 20,000 tons. If the informa-
tion for an adequate assessment of this stock is not soon forthcoming, the TAC for subsequent
years should be further reduced to guard against the possibility of over-exploitationm.

S1lver Hake in Divisions 4V, 4W and 4X

The 1976 TAC was set at 100,000 tons. A Canadlan assessment indicated that the 1977 catch
should be 63,000 tons for fishing at Fpgx = 0.7 with M = 0.4. A USSR assessment estimated the
1977 catch to be in the range of 124,000-229,000 tons, assuming Fgpp = 0.7 with M = 0.5 and M =
0.8. The difference between the catch projections resulted mainly from disagreement regarding
the size of year-classes, the age composition of catches and growth and mortality rates.

A major problem in assessing this stock has been disagreement over ageing. The results from an
ageing workshop in April 1976 did not resolve this problem. The USSR data show a higher pro-
portion of older fish in the catch than do the Canadian data. However, the Assessments Subcom—
mittee recommended a 1977 TAC of 63,000 tons with objiections by sclentists from USSR, German
Democratic Republic and Cuba.

A new assessment was presented by USA (Res. Doc, 76/VI/98 + Addendum) which attempted to clar-
ify assumptions on recruitment levels made in the USSR assessment. The new analysis indicated
that the predicted high catch for 1977 of 125,000 tons or more was dependent on the assumption
of strong 1973, 1974 and 1975 year-classes and, in particular, on the assumption that the 1974
year-class was as large as the strongest year-class on record. The USA analysis showed that

the 1974 year—class was weak relative to the strong year—classes of the late 1960's, and that,
if the 1975 year-class 1s assumed to be of medium strength, the TAC for 1977 would be even less
(32,000 to 49,000 tons) than that advised by the Assessments Subcommittee on the basis of the
Canadian assessment (63,000 tons). The Advisers proposed no change in the Subcommittee's recom-
mendation of 63,000 tons as the TAC for 1977.

The USSR scientists disagreed with the Canadian and TUSA assessments, noting that the former did
not take into account the USSR research vessel surveys which they consider to be the only re-
liable information on 1972-74 year-class strength. These surveys indicated the 1974 year-class
to be very strong, the 1972 and 1973 year-classes to be of average strength and the 1975 year-
class to be poor, The USSR scientists indicated that they view their assessment of allowable
catch for 1977 as belng conservative.

Squid-IZlex in Subareas 2 to 4

The relationship of Illezr found in Subareas 2 to 4 to those found in Subarea 5 and Stat. Area 6
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is not well understood, and there is still considerable uncertainty about the actual harvest in
recent years and the parameters used in the preliminary assessments, including the stock size.
Thus the Assessments Subcommittee recommended pre-emptive quotas in order to regulate the order-
ly development of the fishery. About 17,000 tons were taken in Subareas 2 to 4 in 1975. The
Advisers endorsed the recommended 1977 TAC for Subareas 2 to 4 of 25,000 tons, noting from some
additional information that the 25,000 tons is considered a maximum for the TAC. The Advisers
indicated that the TAC should be allocated to ensure that the 1977 catch does not exceed 25,000
tons until further information on the status of the stock becomes available.

Herring in Divisions 4V, 4W and 4X

The Commission has set TACs for management areas that differ from those recommended by STACRES
at the 1975 Annual Meeting, at the January 1976 Special Meeting and again at this 1976 Annual
Meeting, At present, the fishery in Div. 4V is managed on a seasonal basis in conjunction with
that in Div. 4V(a), whereas STACRES recommended that the fishery in Div. 4W{a) be combined with
that in Div. 4XW(b) for management, thus leaving the fishery in Div. 4V to be managed separat-
ely on a seasonal basis (July to June). The Advisers noted that the Assessments Subcommittee
had reviewed the most recent information available on all of these fisherles and documented

the rather complicated changes that would be required in the TACs to reflect the recommended
changes In stock delineation.

The additional data available for the Div. 4V (seasonal) f[ishery were insufficient to warrant
changing the previous STACRES recommendatlon for a TAC of 11,000 tons for 1976/77 or to revise
this recommendation of 11,000 tomns for 1977/78. New information for the Div. 4WX [isheries
was presented t¢ the Assessments Subcommittee 1n April 1976, including an analysis of the
Canadian 1975/76 winter fishery in Div. 4W(a), revisions to historical catch data for 1975 and
previous years for Div. 4XW(b), and re-evaluation of the size of the 1973 year-class. Since
the fishery commences in November in Div. 4W(a), the assessment 1s based on a fishing season
from 1 November to 31 October. Stock sizes, catches and fishing mortalities were calculated
usilng the revieed estimate of the strength of the 1973 year-class (assumed to be 1.5 billion
fish at age 2), natural mortality (M) of 0,1, and F-values consilstent with the previously
agreed management strategy of fishing at F = 0.35 in 1976.

The catch projection indicated that the TAC for Div. 4WX in April-October 1976 should be set
at 92,500 tons. If the Commisslion wishes to set a TAC for Div. 4XW(b) cnly, as In previous
practice, 1t should be 89,200 tons for 1976, slightly higher than that recommended from the
previous assessment. The higher level of TAC reflects the most recent estimate of the size of
the 1973 year-class, which is about 507 higher than the earlier estimate, and the associated
increase in the estimate of the inshore catch to 15,000 tons. The TAC of 92,500 tons for Div.
4WX during April-October 1976 corresponds to a total TAC for the 1975/76 season (1 Nov 1975-
31 Qct 1976) of 129,000 tons, of which 37,100 tons have already been taken in Dlv. 4WX during
the 1975/76 season. With the revised estimate of recruiltment of age 2 herring, as indicated
above, the stock size at the beginning of the 1976/77 season (1 November 1976) will be 454,000
tons {age 4 and older)., Yield-per-recruit calculations indicate that Fg_ 1 is about 0.30. Fish-
ing at this level of F and assuming the 1975 year—-class to be at the conventional recrultment
level of 750 million fish at age 2, a TAC of 109,000 tons 1s predicted for Div. 4WX for the
1976/77 season (Nov 1976-0ct 1977). If the Commission retains the previous management regime,
the 1977 TAC for Div. 4XW(b) should be set at 84,000 tons (including 15,000 tons estimated for
inshore catches) and the 1977/78 TAC for Div, 4VW(a) should be set at 33,500 tons.

A detalled breakdown of TACs by season and stock for each of the two options 1is presented in
the Report of the Assessments Subcommittee (Part C, Appendix I, this volume). Option 1 re—
flects the changes recommended by STACRES and the Assessments Subcommittee based on the im-
proved knowledge of stock relationships, and Option 2 gives the projectiom of TACs if the
Commission continues to manage the fisheries on the basis of the current regime.

4. Regearch Requirements

a)

b)

Internaticnal Herring Tagging Program

The Advlisers support the plams approved by STACRES for this important research program which
1s designed to clarify the inter-mixture of herring stocks in Subareas 4 and 5 and Stat. Area
6.

By—catch Data

The need for data on by-catches was again reiterated, particularly with regard to the by-catch
of young cod in the silver hake fishery. By-catch data could be simulated from research
vessel surveys, but ideally the sampling should be done on commercial vessels. It was noted
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that this type of research could be carried out through the scilentific observer program, but
it would have to be lmplemented immediately 1f it were to cover the 1976 fishery. It was em-
phasized agailn that significant yield could be reclaimed by reducing by-catch.

c) Improved Sampling and Catch Statistics

The need for better sampling and improved breakdown of catch statistlics was once again empha-
sized. 1In particular, the squid catches need to be separated for the two genera, Iller and
Loligo. Also, the minimum age-length sampling should be initiated for a number of stocks,
argentine being cited as an example. The general philosophy was reiterated of lmposing more
severe pre-emptive quotas if adequate sampling data are not forthcoming.

Election of Chairman

Dr. G. H. Winters (Canada) was unanimously elected Chalrman of Sclentific Advisers to Panel & for
the ensuing year.

Time and Place of Next Meeting

The Advisers agreed that the next meeting would be held prior to the meeting of Panmel 4 at the next
Anpnual Meeting.
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APPENDIX I. FURTHER CATCH PROJECTIONS FOR SOUTHERN GULF OF ST. LAWRENCE COD STOCK

Cod in Division 4T and Subdivision 4Vn {Jan-Apr)

At the suggestion of the Chairman, the Sclentific Advisers to Panel 4 agreed that further catch pro-
jections should be performed using different assumptions as to the 1975 stock size and mean welight-

at-age than those used in an earlier assessment and that these projections should be appended to the
Report of Sclentific Advisers for the guidance of the Panel.

a)

b)

Projection No. 1

Regression of flshing effort and mortality gives an estimated F of 0.88 on fully recruited age-
groups in 1975 with a catch of 39,000 tons. The stock size of age 3+ cod at the beginning of
1975 15 estimated to have been about 79,500 tona, and the residual stock size at the end of the
year is estimated at 29,000 tons (Table 1). The 1976 TAC of 30,000 tons is expected to be
taken with the same partial recruitment values as pertained in 1975, which implies that F will
increase to a level of 1.31. Removal of 30,000 tons in 1976 will reduce the residual stock
size at the end of the year to 16,000 tons. This assumes that the 1973 year—class will contain
25.0 million fish at age 3 as predicted by regression of length at age 1 on year-class size
from cohort analysis. The calculations for 1977 assume the same size for the 1974 year-class

at age 3.

Table 1, Stock silze and catch projectiomns for the southern Gulf of St. Lawrence cod stock,
assuming high partial recruitment at ages 4 and 5; altermate catch projection are
given for different quotas in 1977. (Stock sizes and catches are numbers x 1073y

Mean  Partial 1975 1976 1977
Age weight recruit- Stock Stock Stock
(kg) ment size Catch size Catch size Cateh Cateh Cateh
3 0.45 0.19 15,121 2,116 25,145 5,059 25,145 3,664 2,118 986
4 0.75 1.00 18,402 9,902 10,474 7,092 16,036 B,B872 6,045 3,028
5 1.19 1.00 11,329 6,096 6,249 4,232 2,303 1,274 B68 435
6 1.78 1.00 4,367 2,350 3,847 2,605 1,374 760 518 260
7 2,30 1.00 5,897 3,173 1,483 1,004 846 468 319 160
8 2,62 1.00 2,323 1,250 2,002 1,356 326 180 123 62
9 2,99 1.00 1,920 1,033 789 534 440 244 166 83

10 3.63 1.00 1,371 738 652 441 173 96 66 33

11 4.23 1.00 1,061 571 465 315 143 79 54 27

12 6.75 1.00 210 113 360 243 102 57 39 18

13 9.26 1.00 87 46 71 48 79 44 30 15

14 6.44 1.00 74 40 30 20 16 9 6 3

15 6.55 1.00 9 5 25 17 7 4 2 1

Fishing mortality (F) 0.88 1.31 0.92 0.51 0.23

Catch (tons) 40,056 30,000 15,000 10,000 5,000

Stock blomass (age 3+) 29,392 16,216 15,655 20,503 24,521

at end of year (tons)

Projections for 1977 at two different patterns of partial recrultment are essentially the same
except for the level of F on fully recruited age-groups (Tables 1 and 2). The benefits of a
lower partial recruitment on age—groups 4 and 5 would be accrued in subsequent years through a
more rapld increase in stock size at equivalent levels of catch. A catch of 15,000 tons in
1977 would maintain the residual stock size at the level of 1976, whereas catches below this
level would result in some increase in stock size.

Projection No, 2

Lesser declines in stock abundance are suggested by research vessel Indices and some commercial
indices than that used in the first projection. These imply that the stock size at the begin-
ning of 1975 was about 100,000 tons rather than 79,500 tons. In this second case (Table 3),
the fishing mortality im 1975 is estimated at F = 0.61 and the residual stock at the end of
1975 13 about 47,000 tons, A catch of 30,000 toms 1n 1976 will generate an F of 0.66 and a
residual stock of about 36,000 tons. A projected catch of 15,000 tons in 1977 will allow the
residual stock to remain at, or marglnally above, the 1976 level,
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Discussion

The management objective is to increase the spawning biomass to, and maintain it at, the level
of 100,000 to 150,000 toms, at which level the productivity of the stock is maximized. While
the stock sizes projected above do not represent spawning stock sizes, it is apparent that,
under all options, the predicted stock sizes for 1977 are substantially below the desired level.
Thus, the additional calculations do not change the advice on the status of the stock from
earlier calculations that were reviewed by the Advisers at the present meeting.

Table 2. Stock size and catch projections for southern Gulf of St.
Lawrence cod stock, assuming low partial recruitment at ages
4 and 3; alternate catch projections are given for varying
quotas in 1977. (Stock sizes and catches are numbers x 1073,)

Mean Partial 1977
Age welght recruit— Stock
(kg) ment size Catch Catch Catch
3 0.45 0.12 25,145 3,187 1,846 825
4 0.75 0.58 16,036 7,593 4,901 2,378
5 1.19 0.88 2,303 1,419 973 496
6 1.78 1.00 1,374 507 636 331
7 2.30 1.00 846 559 392 204
8 2.62 1.00 326 215 151 79
9 2,99 1.00 440 291 204 106
10 3.63 1.00 173 114 BO 42
11 4,23 1.00 143 94 66 34
12 6.75 1.00 102 67 47 25
13 9.26 1.00 79 52 36 19
14 6.44 1.00 16 11 7 4
15 6.55 1.00 7 5 3 2
Fishing mortality (F) 1.25 0.70 0.31
Catch (tons) 15,000 10,000 5,000
Stock biomass (age H)
at end of year (tons) 15,673 20,066 24,522

Table 3. Stock size and catch projections for southern Gulf of St. Lawrence cod
stock, assuming high partial recrultment at ages 4 and 5. (Stock sizes
and catches are numbers x 1073,)

Mean  Partial 1975 1976 1977
Age weight recruit- Stock Stock Stock
(kg) ment size  Catch size  Catch size Catch
3 0.45 0.19 19,001 1,880 25,145 2,688 25,145 1,559
4 0.75 1,00 23,124 9,633 13,862 6,131 18,164 5,150
5 1.19 1.00 14,236 5,931 10,317 4,563 5,871 1,665
6 1.78 1.00 5,487 2,286 6,352 2,809 4,370 1,239
7 2.30 1.00 7,410 3,087 2,448 1,803 2,690 763
8 2.62 1.00 2,919 1,216 3,306 1,462 1,037 294
9 2.99 1.00 2,413 1,005 1,302 576 1,400 397
10 3.63 1.00 1,722 717 1,077 476 551 156
11 4.23 1.00 1,333 555 768 340 456 129
12 6.75 1.00 263 110 595 263 325 92
13 9.26 1.00 140 58 117 52 252 71
14 6.44 1.00 93 39 63 28 50 14
15 6.55 1.00 11 5 42 18 27 8
Fishing mortality (F) 0.61 0.66 0.37
Catch (tons) 39,000 30,000 15,000

Stock biomass (age 3+)

at end of year (tomns) 47,102 35,7417 37,085
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5. REPORT OF SCIENTIFIC ADVISERS TO PANEL 5!
Saturday, 5 June 1976, 1430 hours
Tuesday, 15 June 1976, 1400 hours
1. The Chairman, Dr. R. G. Halliday (Canada), opened the meeting with representatives from Canada, Cuba,

France, Federal Republic of Germany, German Democratic Republic, Japan, Poland, Spain, USSR and USA,
and observers from Denmark, Norway, UK and FAO. Dr. W. T, Stobo (Canada) was appointed rapporteur.
The provisional agenda for the meeting of Panel 5 was adopted, with minor revision, as the basis for
discussion at this meeting of Scientific Advisers.

2, Status of Fisheries and Research Carried Out

The report on the status of fisheries and research carried out in Subarea 5 and Stat. Area 6 during
1975 (Summ. Doc. 76/VI/42) was presented and approved with minor revisions. Several advisers ques-—
tioned the value of this type of report., It was noted that few advisers actually used the report,
although considerable effort is expended in preparing it. The Advisers to Panel 5 request that the
Panel comment on the value and need for such a report for future meetings,

3. Consideration of New Documentation

Several documents, which were not available at the April 1976 Meeting of the Assessments Subcommittee,
were presented for discussion. Those related to conservation requirements were considered under

the appropriate items in this report. Others of a more general nature were noted as follows: Res.
Doc. 76/VI/65 and 87 deal with the distribution and biological characteristics of squid (IZiezx and
Loligo) on the Scotian Shelf and Georges Bank. Res. Doc. 76/VI/102 deals with the management regime
necessary for the total ecosyatem, including conceptual models which must be developed, and provides
summaries of the status and knowledge of the stocks. Res. Doc. 76/VI/104 and 118 discuss the results
and applicability of research vessel survey data as indices of year—-class abundance for pelagic stocks.
Res. Doc. 76/VI/121 describes and analyzes some aspects of inter-specific competition between herring
and mackerel. The Advisers noted that studies such as the last mentioned are urgently required to
properly manage interacting species or stocks, but that they are as yet mot sufficiently quantified

to allow adjustments Iin management strategies.

4, Conservation Requirements

The Advisers reviewed the recommendations of the Assessments Subcommittee (Part C, Appendix I, this
volume) with regard to the 1977 TACs for Subarea 5 and Stat. Area 6 and agreed to endorse these re-
commendations (Table 1). Appropriate comments on each stock follow.

a) Cod in Division 5Y

The 1976 TAC of 8,000 tons will generate a fishing mortality of about 0.5, considerably in
excess of Frax (0.30) and Fg.1 (0.18). Fishing at levels of Fpax 8nd Fg 1 1in 1977 would result
in catches of 5,000 tons and 3,200 tons respectively, 1f recruitment remains stable. It is
noted, however, that these F levels refer only to the catches in the commercial fishery, with
the assumption of no interaction between stocks supporting the commercial and the sport fish-
eries., The Advisers agreed that the TAC for 1977 should be reduced to 3,200 tons in order to
reduce the fishing mortality to the Fp,q1 level.

b) Cod in Division 52

The 1976 TAC was set at 35,000 tons, which level was considered to be near the MSY. Preliminary
analysis now indicates that catches averaging 26,500 tons during 1970-74 generated fishing mor-
tality exceeding the Frax level. If recruitment remains stable, fishing at Frax (0.30) or Fg j
(0.18) in 1977 would result in catches of 24,000 tons or 15,000 tons respectively. The Advisers
agreed that fishing mortality should be reduced to the F_ ; level and that the 1977 TAC should
be set at 15,000 tons.

c) Haddock in Subarea 5

The 1976 TAC for by-catch only, with no directed fishery, was set at 6,000 tons. Although
Tecruitment prospects have marginally improved, the by-catch problem was considered to be a
serious hindrance to the recovery of this stock. It was noted that, with improved recruitment,
by-catches would be expected to increase, thereby delaying stock rebuilding. The Advisers
therefore recommend that removals in 1977 be kept at the lowest possible level; acknowledging
that unavoidable by-catches will occur, every possible measure to reduce the by-catch should be
employed.

! Presented to 1976 Annual Meeting as Proceedings No. 9, Appendix I (Serial No. 3966).
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Table 1. Subarea 5 and Statistical Area 6: TACs for 1976 and recommended

TACs for 1977.

Recommended
Stock 1976 TAC 1977 TAC
Specles area (metric tomns) {metric tons)
Cod 5Y : 8,000 .3,200
52 35,000 15,000
Haddock 5 6,000! 0
Redf1sh 5 17,000 9,000
Silver hake 5Y 10,000 5,000
5Ze 50,000 70,000
5Zw+b 43,000 50,000
Red hake 5Ze 26,000 16,000
S5Zwt6 16,000 28,000
Pollock LVWXA5 55,000 20,000
Yellowtail 5(E69°) 16,000 7,000
5(W69°)+6 4,000! 0
Flounders (except
yelloweail) 5+6 20,000 20,000
Herring 5Y{adults) 7,000 0
52+6 60,000 50,000
Mackerel 3+ 56,000 -
5+6 254,000
Other finfish? 5+6 150,000 150,000"
Squid - Illex 5+6 30,000 30,000
- Loligo 5+6 44,000 44,000
Overall 2nd tier® 5+6 650,000 500,0006

1

TAC for by-catch with no directed fishery.

TAC re-assessed at Annual Meeting and resulted in a range from zero to
250,000 tons which could mot be resolved.

Excludes all TAC species and also menhaden, billfishes, tunas and large
sharks other than dogfish.

Within this TAC, upper catch limits are recommended for the following
species: 20,000 tons of argentine, 40,000 tons of dogfish, 18,000 tons
of butterfish, and 10,000 tons {(including inshore fishery) of river
herrings (Alosa pseudoharengus and A. aestivalisg).

Includes all finfish species (except menhaden, billfishes, tunas and
large sharks) and squids.

To be reconsidered by Scientific Advisers after the TAC for mackerel and
most species allocations have been determined.

Redfish in Subarea 5

The 1976 TAC was set at 17,000 tons.

Projection from the equilibrium yield model indicates

that fishing at a level of effort associated with Fygy in 1977 would produce a catch of only

10,000 tons, substantially below the long-term MSY estimate of 17,000 tons.

The Advisers there-

fore recommend that the 1977 TAC be set at 9,000 tons to ensure control of fishing mortality at
a level below Fygy.

Silver Hake in Division 5Y

The 1977 TAC of 10,000 tons, if utilized, will generate a fishing mortality of 0.55.
is conducted in 1977 at the Fp 1 level (0.30), a catch of 5,000 tons will be taken.
indicate that the 1971-75 year—classes were strong and have resulted in an increase in stock

size. However, the recovery of the adult stock to former levels has been hindered by the dis-

carding of under-sized silver hake.

commended for 1977.

Silver Hake in Subdivision 5Ze

1f fishing
Survey data

In order to rebuild the stock, a TAC of 5,000 tons 1s re-

The 1976 TAC of 50,000 tons, if taken, will generate a fishing mortality in the range of 0.20-
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0.25. The ¥,y level is estimated to be about 0.40-0.50 and Fg_; is about 0.30. Survey data
indicate strong 1971-75 year-classes, which have caused the stock biomass to increase substan-
tially. Fishing at Fg,; in 1977 will produce a catch of 70,000 tons, and the Advisers agreed
that the TAC should be increased to this level for 1977.

Silver Hake in Subdivision 5Zw and Statistical Area 6

The 1976 TAC of 43,000 tons, 1f raken, will generate a fishing mortality of 0,26-0.31, somewhat
below F_ ., (0.45) but about at the Fo.1 level (0.30). Commercial catch per effort data and
survey Indices indicate an increase in stock abundance in 1975 and the production of good year-
classes during 1971-75. Fishing at the level of effort assoclated with Fy | will result in a

catch of 50,000 tons, which is the level of TAC recommended for 1977.

Red Hake in Subdivision 5Ze

The 1976 TAC was set at 26,000 tons. Survey data indicate large 1973 and 1974 year-classes with
a resultant sharp increase in stock size. Yleld-per-recruit studies Indicate that F, .. is 0.70

and F is 0.35. A virtual population analysis was also presented with an estimate of 0.70 as

the optimal F. Fishing at F = 0.70 in 1977 will result in a catch of 20,000 tons while fishing

at Fy | will produce a catch of 12,000 tons. Noting the uncertainty in the most recent assess-

ment with respect to the optimal F but considering that the stock appears to have increased,

the Advisers agreed to recommend a TAC of 16,000 tons for 1977.

Red Hake in Subdivision 5Zw and Statistical Area 6

The 1976 TAC was set at 16,000 tons. Survey data indicate that the 1973 year-class 1s very large
and that the stock size in 1975 was larger than the previously low levels. As for the Subdiv.
5Ze stock, yleld-per-recruit studies Indicate Fpgx = 0.70 and Fg,1 = 0.35, with another estimate
of the optimal F at 0,70. TIf fishing 1s conducted at effort levels assoclated with Fpyy or Fp,1
in 1977, the resultant catches will be 35,000 tons or 20,000 tons respectively. Given the un-
certainty about the validity of existing assessments and about the effects of fishing at either
the Fpax or the Fp,1 level on stock size, the Advisers agreed to recommend a TAC of 28,000 tons
for 1277, a catch which will be taken at a level of F in the range of estimates for Fp,1 and

Fmax -

Pollock in Subarea 5

The 1976 TAC was set at 55,000 tons for Div. 4VWX and Subarea 5 combined. The stock questiom
was reviewed and it was concluded that the assumption of a single major stock in Subareas 4 and
5 was still valid and a single assessment made. Estimates of fishing mortality from research
survey and commercial data indicate that F has been beyond the level of Fpgy since 1973. Re-
crultment prospects are not favourable for 1977. Fishing at Fpax = 0.40 or Fp, 1 = 0.24 in 1977
would result In catches of 30,000 tons or 20,000 tons respectively. Fishing at F . in 1977
would probably result in a lower stock size in 1978, and the Advisers therefore recommend that
the 1977 TAC be set ar 20,000 tons. There 1s some bilological information to indicate that the
TAC should be allocated between the subareas, but there is no present sclentific basis to de-
termine the proportions.

Yellowtail Flounder in Subarea 5 (East of 69°)

The 1976 TAC of 16,000 tons, if taken, will generate a fishing mortality of 0.80 on age 3 and
clder fish and an F of 0.40 on age 2 fish. Commercial catch per effort data and survey indices
indicate a decline in stock blomass with relatively poor recruitment prospects for 1976 and
1977. It is noted that large catches of age 2 fish were taken in 1975, although mesh regula-
tions, intended to conserve this age-group, were in effect. Fishing at Frax (0.80) or at Fgp.1
(0.40) in 1977 will result in catches of 12,400 tons or 7,000 tons respectively. 1In view of the
state of this stock, a 1977 TAC of 7,000 tons is recommended, which should allow the stock to
rebuild by about 10% in 1977. .

Yellowtail Flounder in Subarea 5 (West of 69°) and Statistical Area 6

The 1976 TAC for by-catch only, with no directed fishery, was set at 4,000 tons. The conditiocn
of the stocks in this area continues to be poor with commercial abundance indices continuing to
decline in 1975. By-catches in 1976, if they remain at recent levels, are expected to generate
a fishing mortality in excess of 1.0, whereas Fg.1 1s 0.40. The Advisers agreed to recommend
that the 1977 TAC should be set at zero and that every possible measure should be taken to
reduce by-catches.
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Flounders (except Yellowtail) in Subarea 5 and Statistical Area 6

The 1976 TAC was set at 20,000 tons. No significant change was observed in the abundance of
this group of species between 1974 and 1975. However, a declining trend was recently observed
in the survey data and in the commercial catches, and it was noted that there are substantial
unreported catches in the sport fishery for summer and winter flounders., The Advisers recom-
mend that the 1977 TAC be maintained at 20,000 tons, but, in view of the recently observed de-
clining trends, every effort should be made to reduce the by-catches of these species in fish-
eries using small-meshed gears.

Mackerel in Subarea 5 and Statistical Area 6

The status of the mackerel stocks has been extensively reviewed both at the April 1976 Meeting
of the Assessments Subcommittee and at the 1976 Annual Meeting of STACRES, without a reconcili-
ation of the differences In scientific opinion as to the state of the stocks or the TACs for
1977, nor could a resolution of the problem be achieved at this meeting of Scientific Advisers.
A number of opinlons exists as to the critical parameters used In the assessments to determine
a TAC for 1977, resulting in a range of catch projections from zero to 250,000 tons. Having no
additional advice to give, the Advisers refer the Panel to the extensive discussioms in the
reports of STACRES and 1ts Assessments Subcommittee (Part C, this volume).

Herring in Divigiom 5Y

The 1976 TAC was set at 7,000 tons. The state of this stock continues to be poor. The most
recent assessment was made using two estimates for the size of the 1973 year—class, and, 1f the
1976 TAC is fully taken, the adult stock size will be in the range of 56,000-60,000 tons at the
beginning of 1977 (the minimum stock size constraint agreed to in 1973 was 60,000 tons). Using
either assumption as to the size of the recrulting 1973 year-class, fishing at Fg j (0.38) in
1977 would reduce the stock size at the start of 1978 to a level well below the minimum atock
size constraint. Even a zero TAC in 1977 would only increase the stock to 61,000-65,000 tomns,
depending on the size of the 1973 year-class. The Advisers therefore recommend a TAC of zero
for 1977.

Herring in Division 5Z and Statistical Area 6

The 1976 TAC was set at 60,000 tons. The state of thils stock continues to be poor, as there is
no indication of any good year-classes having entered the fishery since the large 1970 year-
class. In 1976, the Commission agreed to establish a level of catch which will enable the
adult stock size to be maintained at a level of at least 225,000 tons, and that the TAC will be
get at 60,000 tons or less per year until such time as the adult stock reaches the level of
500,000 tons. The assessment was carried out using two assumptions as to the size of the 1973
year-class, and, 1f fishing 1s conducted at the level of Fg,1 (0.38) in 1977, the resultant
catch would be about 56,000-64,000 tons, and the stock size at the beginning of 1978 would be
at the minimum constraint level of 225,000 tons. The Advisers agreed to recommend a TAC of
50,000 tons for 1977 to allow for some rebpilding of tbhe stock. It was noted, however, that
recent additional analyses of research vessel survey data give cause for some concern that the
assumed sizes for the 1971 and 1972 year-classes may be too optimistlc. If this is so, stock
rebuilding will not occur in 1977 with a catch of 50,000 tons, and the Commission may thus wish
to set the 1977 TAC below 50,000 tons in order to ensure that some rebuilding of the stock does
occur,

Squid-Illex in Subarea 5 and Statistical Area 6

The 1976 TAC for this area was set at 30,000 tons. Preliminary estimates of stock size indicate
that the blomass of Illex is about 110,000 tons in the Scotian Shelf to Southern New England
areas. Yield-per—recruit and stock-recruitment considerations indicate that removals of about
40% of the stock biomass would be acceptable. In the absence of more reliable estimates of
stock size and in view of the continuing problem of not having complete catch statistics avail-
able for Iller and Loligo separately, the Advisers recommend that pre-emptive quotas be main-
tained and that TACs be set separately for Subareas 2 to 4 on the one hand and Subarea 5 amnd
Stat. Area 6 on the other, in order to prevent fishing effort from being directed largely to one
or the other of the stock complex. Therefore, the 1977 TAC for the entire stock complex should
be maintained at 55,000 tons, partitioned such that the 1977 TACs are 25,000 tons in Subareas

2 to 4 and 30,000 tons in Subarea 5 and Stat. Area 6.

Squid-Loiigo in Subarea 5 and Statistical Area 6

Estimates of stock size from assessments and from survey data for 1972-75% indicate that the bio-
mass of Lolige 1s about 83,000-89,000 tons., Yield-per-recruit and stock-recrultment studies
indicate that removals of about 40% of the stock blomass would be acceptable. Indices from USA
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research surveys indicate an increase in abundance through 1975, but on the basis of Japanese
analyses there appears to be no significant change in stock abundance in recent years, The
Advisers therefore recommend that the 1977 TAC be maintained at 44,000 tons.

Other Finfish in Subarea 5 and Statistical Area 6

The 1976 TAC was set at 150,000 tons, The total nominal catch of this group of species has de-
clined from 132,000 tons in 1974 to 119,000 tons in 1975. Within this group, the most notable
declines from 1974 to 1975 occurred for argentine (20,000 to 1,400 tons)}, butterfish (13,000 to
10,000 tone), sculpins (2,800 to 170 tons) and ocean pout (37,000 to 300 toms). Although no
new assessments were available for any of the specles in this group, there is a potential for
development of Intensive directed fisheries for particular species and upper catch limits are
thus recommended for certain species in 1977 with monthly reporting of catches. The Advisers
recommend a 1977 TAC of 150,000 tons for the "other finfish" group, with specific upper catch
limits for the following speciles: 20,000 tons for argentine, 40,000 tons for dogfishes, 18,000
tons for butterfish, and 10,000 tons (including inshore fishery) for river herrings (Alosa
peeudoharengua and A. aestivalia). The reduction of the TAC for argentine from the 25,000 rons
recommended by the Assessments Subcommittee to 20,000 tons 1s based on the reduction of the TAC
in Div. 4VWX for 1977, the probable inter-relationships between stocks, and the high catches in
recent years coupled with a large decline in catch from 1974 to 1973. In the case of river
herrings, it was noted that catches, catch rates and the proportion of older fish In the catches
have decreased markedly since the advent of the offshore fishery. The catch limit of 10,000
tons 1s therefore recommended as a precautionary TAC for inshore catches, with every effort
being made to keep offshore catches to a minimum.

Overall Second-tier TAC in Subarea 5 and Statistical Area 6

The overall TAC for all finfish and squids in 1976 was set at 650,000 tons. The application of
linear programming techniques to TAC allocations, in order to determine the effects of by-catches
on national catches, indicates an overall TAC of 80-85% of the summed TACs, assuming 1974 levels
of by-catches. The summed TACs, used in the analysis, total 500,000 tons, under the assumption
of a zero TAC for mackerel in 1977. 1If the mackerel TAC is not zero, re-analysis will be neces-
sary, since there would be a mackerel fishery with assoclated by-catches Instead of the 1977
mackerel catches being by-catches in other fisheries, The level of the overall second-tiler TAC
(500,000 tons less some proportion for by-catch) camnnot be resolved until the mackerel TAC for
1977 15 declded and natiomal allocations determined for the major species.

During the Panel 5 meeting on 15 June, the question of the mackerel TAC was discussed but no
agreement could be reached. However, Panel 5 requested the Scilentific Advisers to provide advice
on the level of the second-tier TAC in Subarea 5 and Statistical Area 6, using four different
assumptions as to the level of the mackerel catch im 1977: 0O, 55,000, 115,000 and 250,000 toms.
The Advisers agreed that the individual TACs as recommended by the Assessments Subcommittee

(Part C, Appendix I, this volume) should be used as the basis for the second-tier TAC, since
these were recommended on a biological basis. The Advisers noted that the second-tier TAC was
adopted by the Commission (1) to allow for recovery of the total biomass from the reduced level
in recent vears to a level giving the maximal or some optimal yleld in a fairly short period of
time, and {(11) to compensate for by-catch mortality. The Advisers therefore agreed to conslder
these two problems separately, With regard to the problem of biomass recovery, Table 2 shows
that, if the mackerel TAC is set at 0, 55,000, 115,000, or 250,000 tons, the sum of the TACs for
all stocks in Subarea 5 and Statistical Area 6 is 505,000, 560,000, 620,000 or 755,000 tons re-
spectively. 1If the Panel should adopt either a TAC of zero or 55,000 tons for mackerel, it recog-
nizes that the mackerel stock 1s In a severly depleted condition, and the Advisers agreed to
recommend that the second-tier TAC, to allow for recovery of both mackerel and all other stocks,
should be 500,000 tons if the mackerel TAC is zero and 530,000 tons if the mackerel TAC is 55,000
tons. If the Panel should adopt a TAC of 115,000 tons for mackerel, it 1s then agreeing that the
mackerel stock i1s 1in a fairly good condition, and consequently the second-tier TAC should be
620,000 tons (the sum of the individual TACs) to allow for rebullding of the total biomass. If
the Panel adopts 250,000 tons as the mackerel TAC, it 1s recognizing that the mackerel stock 1s
in a healthy condition, but, since the Commission agreed at the September 1975 Special Meeting
that the level of 650,000 tons 1s the appropriate TAC for rebuilding the total biomass in seven
vears, the second-tier TAC for 1977 for rebullding the total biomass in the case of a 250,000

ton TAC for mackerel should be 650,000 tons {(giving recovery in six years) and not 755,000 toms
which is the sum of the TACs {Table 2).

In regard to the second question of the downward adjustment necessary to account for the by-

catch problem, the calculated second-tier TACs based on the 1974 by—catch ratios (which requires

a reduction of 19%) are 410,000, 450,000, 500,000 and 610,000 tons for mackerel TACs of 0, 55,000,
115,000 and 250,000 tons respectively. After considerable discussion, it was egreed that regula-
tions introduced by the Commission and efforts by member countries teo reduce by-catches have
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resulted in an improvement in the by-catch problem since 1974. Although the level of this im-
provement could not be precisely determined, it was agreed that the by-catch problem has probably
improved by about 50%. Therefore, a reduction of about 10% in the sums of the TACs to account for
the by-catch problem (corresponding to the mackerel TACs of 0, 55,000 and 115,000 tons) results
in second-tier TACs of 450,000, 500,000 and 550,000 tons respectively. Since a 10% reduction in
the sum of TACs of 755,000 tons (for a mackerel TAC of 250,000 tons) is greater than the prav-
iously agreed 650,000-ton second-tier TAC to allow for biomass rebuilding, the recommended second-
tier TAC in this case is 650,000 tons (Table 2 and Fig. 1), this in effect being a reduction of
14% from the sum of the TACs. Second-tier TACS, calculated on the basis of applying 1974 by-
catch ratlos for bottom fisheries and pelagic fisheries separately, taking into consideration the
different by-catch ratios in bottom and pelagic fisheries, and allowing for a 50% improvement in
bottom fishing by-catch ratios, are almost identical to those derived by the above method.

Table 2. Summary of second-tier TAC calculations for Subarea 5 and Statistical Area 6 in 1977,

Second—tier TAC

Sum of the Second-tier TAC  adjusted for 1974 Second-tier TAC assuming

Level of TAC recommended which would allow  by-catch ratios a 50% improvement in by—

for mackerel species TACs blomass recovery (19% reduction) catch ratios from 1974!
0 505,000 500,000 410,000 450,0002
55,000 560,000 530,000 450,000 500,000
115,000 620,000 620,000 500,000 550,000
250,000 755,000 650,000 610,000 650,000

In recommending these second-tier TAC levels, the Advisers note that, without knowledge of
national allocations for 1977 and the by-catch situation in 1975, there must remain uncer-
tainty with respect to the by-catch situation in 1977,

Theoretical level only, as the actual value depends on by~catch allowance for mackerel.
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Fig. 1. Plot of second-tiler TAC for various levels of mackerel TAC in Subarea 5 and
Statistical Area 6, allowing for interpolation of second-tier TACs for values
of mackerel TAC between zero and 250,000 tons.
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The Advisers noted that a mackerel catch of zero (as distinct from a TAC of zero) 1is unrealistic,
since some allowance for by-catch has to be taken into account to prevent interference with
fisheries for other species in which mackerel occurs as a by-catch. The quantity allowed for
mackerel by-catch greatly affects linear programming results and hence the appropriate level of
the second-tier TAC. Thus, the second-tier TAC level of 450,000 (Fig. 1), which corresponds to a
zero TAC for mackerel, is a theoretical value only.

u} Scallops in Division 5Z

The Advisers noted that the question of size limits was thoroughly reviewed in 1972. Since no
change in the biclogical parameters has been observed, the previous advice on this subject is
still valid. The recommended size limit (expressed as meat count per pound) was substantially
below the regulation adopted by the Panel, and, considering that catches have increased, a re-
consideration of the previous size limit proposal is warranted. However, the Advisers had no
new information to consider at this time.

v) Menhaden in Statistical Area 6

The Advisers have no advice for the Pamel at thils time on means of minimizing by-catches of
menhaden without interference with fisheries conducted for regulated species,

w) Seasonal Closures for Subarea 5 and Statistical Area 6

The Advisers have no new information which would allow them to formulate further advice on this
matter. The Panel is referred, however, to a paper by Grosslein and Bowman (Redbook 1973, Part
III) which contains information on species distribution from research vessel surveys and in-
cludes areas of species overlap.

X)  Gear Regulations

The Advisers have no advice to give on this matter at this time.

Future Research Requirements

The Advisers endorse the proposals for the International Herring Tagging Experiment, noting that the
bi-weekly reporting of herring catch and effort data are requested in conjunction with the reporting
of tag returns. The Advisers agreed with the research programs recommended to STACRES by the Bio-
logical Surveys and Environmental Subcommittees and recommend that member countries support these
programs. In view of the current important results of initiatives in modelling species interactions,
the Advisers recommend an expansion of research along these lines, including studies on feeding,
competition and predation. The Advisers noted that the reporting of catch and effort statistics by
30" x 30' unit areas has been approved by the Commission and member countries are urged to implement
the system as soon as possible, With reference to the ICNAF sampling data base, the Advisers support
the proposal for implementing this program as sobon as possible, with plans to be worked out by a
meeting of a small group of specified national copsultants to be held at the Secretariat in advance
of the next Annual Meeting, and request the Panel to give consideration to this item.

Election of Chairman

Dr. R. G. Halliday (Canada) was unanimously re-elected Chairman for 1976/77.

Time and Place of Next Meeting

It was agreed that the next meeting of Scientific Advisers to Panel 5 should be held prier to the
next meeting of Panel 5.
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6. REPORT OF SCIENTIFIC ADVISERS TO PANEL A (SEALS)

Ottawa, Canmada, 17-19 November 1975

In the absence of Dr. A. W. Manfield, Dr. M. A. Bigg (Canada) was requested to serve as Chairman
of the meeting, and Dr. G. H. Winters (Canada) was appointed rapporteur. Representatives attended
from Canada (M. A. Bigg, P. Brodie, C, K. Capstick, D. M. Lavigne, P. F. Lett, A. W. May, B. 5.
Muir, W. E. Ricker, K. Romald, D, E. Sergeant, G. H. Winters), Denmark {(Sv. Aa. Horsted, F. O.
Kapel), and Norway (R. Benjaminsen, T. @¢ritsland, @. Ulltang). The agenda, as proposed by the
Chairman, was adopted without revislon (see Part E, this volume). During the course of the dis-
cusslons, the Advisers reviewed 6 working papers and the following research documents: Res. Doc.
75/XI1/141 + Addenda 1 and 2; 142, 143, 144, 145 (Rev.), 146 (Rev.), 147 and 148.

Conservation of Harp Seals

a) Results of Research in 1975

Canada reported on the results of 1975 studies relating to photographic aerial surveys of
whelping harp seals in the Gulf and Front areas, ultra-violet sensing results, marking of pups
in the Gulf, and analysls of age frequencies from shore-based fisheries {Res. Doc. 75/XII/142,
144)., Aerial and ultra-violet photographic surveys indicated a level of production of

46,000 pups in the Gulf and about 141,000 at the Front for a combined production in 1975 of
about 187,000 pups, a decrease since 1972 of 12,.5% per annum. Catches of young seals in 1975
were 140,629, of which 7,550 were taken in the Gulf. Analyses of tagging studies indicated a
poor representation of the 1969-71 year-clagssea with catches in excess of 200,000 annually
and strong Tepresentation of the 1972-73 year-classes following the imposition of the quota
of 150,000 seals.

In addition to the research results presented to the Advisers at the 1975 Annual Meeting (Proc.
No. 12, Appendix I), Norway presented additional data on age compositicn analyses and adjusted
estimates of year-class survival, mortality and production, which confirmed similar analyses
presented in Res. Doc. 75/121.

Denmark presented a working paper on the breakdown of harp seal catches at West Greenland
during 1954-74, which indicated a relationahip between survival of pups in the Gulf and Front
areas and subsequent O-group catches at West Greenland during the following summer.

b) Mortality Estimates

Information on levels of total and natural mortality since the early 1960's were provided,

based on a varlety of methods. Cohort analysis, utilizing effort data (Res. Doc. 75/XII/145,
148), indicated a level of Z = 0.24 and M = 0.20 for age-groups l+; analysis of catch curves
indicated a range of mortality estimates from Z = 0.26 and M = 0.21 for adult seals (sexes
combined) (Res. Doc. 75/XII/143) to Z =-0.09 for breeding adult females (working paper by

T. Benjaminsen and T. @ritsland). After considerable discussion, it was felt that varilability
and bias in catch and age composition, hunting effort and recruitment were the main confound-
ing factors in the wide range of estimates and a small working group was established to com—
pute revised estimates of mortality Incorporating appropriate adjustments for the above factors.
The results of the analyses for adult males are as follows:

Rate of Estimated Natural
Sampling Age Mean change in Total hunting mortality
year group Z A recruitment A mortality (m)
1973 6-13 0.138 0.073 0.137 0,210 0.057 0.153
1974 7-14 0.008
1969-74 8-21 0.073 0.020 0.093 0.040 0.050

The range of estimates of Z and M, calculated in this manner, were considered too large to be
acceptable with confidence. Consequently, an alternative method of calculating mortality was
coneidered involving levels of Z which provide estimates of breeding stock within the limits

considered probably in 1975, starting from an estimate of breeding stock im 1967. The breed-
ing stock estimates of Table 1 are based on the following assumptions:

i) Total mortality (Z) 1s constant over the various age—groups and years.

11) The whelping age is 6 years.
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1ii) The breeding stock (age 6 and clder) 1n 1967 was equal to 359,000 females, as caiculated
by functional regression of survival on pup catches.

The breeding stock estimates over a range of Z (Table 1) were variocusly considered acceptable
under the assumptions made, depending on interpretations of information relating to estimates
of pup production (and hence breeding stock) in 1975.

Table 1. Estimates of the breeding stock of harp seals for the
period 1967-75, using a range of values of Z and the
assumptions as indicated in the text.

Estimates of breeding stock (thousands) for F-values

0.13 0.14 0.15 0.16 0.17 0.18
1967 359 359 359 359 359 359
1968 371 365 359 353 347 342
1969 370 358 348 338 328 319
1970 353 338 325 312 299 287
1971 338 320 305 289 274 261
1972 339 318 300 281 264 249
1973 323 300 280 260 243 227
1974 303 278 257 237 220 204
1975 315 287 262 240 220 202

Estimates of Production in 1975

The Advisers could not agree as to the most accurate level of pup production in 1975.

Besults from Canadian aerial surveys, both black-and-white and ultra-violet photography, in
1975 indicated a pup production of 46,000 in the Gulf (ultra-violet) and 141,000 at the Front
(black-and-white), for a combined total of 187,000 pups. Estimates of pup production at the
Front by Canadlan Fisheries Officer T. Curran indicated a level of 150,000 with a maximum of
165,000, Based on a production of 50,000 in the Gulf, the ratio of adults in the Gulf to
those at the Front in 1975 (1:3) also indicates a level of production at the Front of about
150,000 making a total of 200,000 for both areas.

Total pup kill in 1975 was 140,000, of which 133,000 were taken at the Front. Observations by
Norweglan sealers and a Norwegian observer sugpest that escapement at the Front was good in
1975; this was Indicated by the period in which the white-coat kill preference were fulfilled
by the Norwegian fleet with a good escapement of white coats, and by the high daily kill rate
of beaters experienced by the Norwegian fleet during the last three days of the hunt in the
area of approximately 80 x 60 nautical mfles east of Grey Islands (Res. Doc. 75/120). Canad-
ian sealing statistics indicate that 23,000 beaters were taken by landsmen at the Front during
April and preater part of May. The degree of varlabllity associated with aerial surveys was
also pointed out, particularly in relatiom to probable under-estimates of production by this
method. Thus, estimates of production at the Front in 1975 may have been considerably higher
than Indicated by aerial surveys, and a range of 200,000-250,000 was suggested as alternative
estimates.

Advice on Catch Levels in 1976

The differences in scientific opinion on the level of pup production (and breeding stock)} in
1975 precludes definitive advice on catch levels for 1976. However, the breeding stock esti-
mates for 1975 over the range Z in Table 1 represent the range of scientific opinion relating
to probable levels of pup production im 1975. It was considered appropriate to provide a
serles of calculations illustrating the effects on future pup production and breeding stock
under alternative estimates of mortality and 1975 breeding stock contained in Table 1. These
are given in Table Z.

Required Future Research on Harp Seals

Additional studies from recent bioclogical material to establish maturity ogives were considered
an important need. The bias resulting from small samples, the problem of obtaining samples

at the Front, and the time lag in response of females to population fluctuations were discussed,

and a sample of 200 females was consldered as a minimum sample for such a study.
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On-ice control of any aerilal survey by black-and-white or ultra-violet photography was consid-
ered necessary, in particular on the Front ice. WNorway expressed an interest to particlpate
in any ad hoe study at the Fromt, but, for economic reasons, studies off Newfoundland would be
conducted in alternate vears. Lt was agreed that a cooperative research effort be made towards
the construction of a systems simulation of the Northwest Atlantic harp seal population on the
available data to assist in future harp seal assessments as well as to provide some insight
into their community dynamics.

Table 2. Characteristics of the harp seal stock, based on a range of F-values and
the breeding stock estimates from Table 1.

1 2 3 4 5 6 7 8 9
1967 1975 Catch Long-term Minimum Year to
A A R pups pups 1976 trend pups minimum

0.21 0.189 0.142 359 - o - 0
0.19 0.173 0.160 359 184 0 - 0

0.18 0.165 0.170 359 202 0 * 125 1982
50 - 0

0.17 0.156 0.180 359 220 0 + 153 1982
50 - 0

0.16 0.148 0.191 359 240 0 + 185 1982

50 + 185 1982
100 - 0

0.15 0.139 0.203 359 262 0 + 222 1978

50 + 222 1978

100 boul eonl .

0.14 0.131 0.216 359 287 0 + 255 1978

50 + 255 1978

100 + 255 1978
150 - 0

0.13 0.122 0.229 359 315 0 + 293 1978

50 + 293 1978

100 + 293 1978

150 + 293 1978
200 + 0

1 710 be computed for the Eighth Speciéll Commission Meeting, January 1976.

Notes Relevant to Table 2

Column 1. Instantaneous total mortality rate Z of seals from age 1 onward; this is mainly
natural mortality, but it includes hunting mortality on seals older than age O.
Columm 2. Annual actual mortality rate; A =1 - ez,

Column 3. Computed fraction of all gups surviving the age 0 kill that become pup-producing
females at age 6; R = e™0Z/2.

Columm 4. Assumed number of pups produced in 1967.
Column 5. Computed number of pups produced in 1975.

Column 6. Annual level of catch (all ages) in 1976 and later years, used in the computation.
Of these, B4% are considered to be pups, and the rest older ages.

Column 7. Final trend of the computed population: + = continually increasing; - = contin-
ually decreasing; and * = very slow increase or decrease.

Column 8. The level to which the number of pups produced will decline, based on recruitment
in 1975,

Column 9. The year of minimum pup producticm.

The computations are started from the initial conditioms as follows (numbers in thousands):
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Year 1961 1962 1963 1964 1965 1966 1367 1968 1969 1970 1971 1972 1973 1974 1975

Pup production 406 399 384 387 367 360 359
Pup kill 160 207 260 266 183 251 278 156 233 217 211 117 98 115 127
Pup survivors 246 192 124 121 184 109 81

The pup survivors in each year are multiplied by R and added to the female breeding stock
6 years later. The number of producing females (= pup production) in each year is multi-
plied by A and the result subtracted from the pumber present to give the number surviving
at the start of the followling year. After 1975, trial pup kill strategies are used as
follows, as far as appropriate: 0, 42,000, 84,000, 126,000, 168,000. No adjustments have
been made for increases or decreases in survival rate of bedlamers or adults because of the
different numbers caught under different kill strategies.

Conservation of Hooded Seals

a) Population Status

A Canadian re-assessment (Res. Doc. 75/XII/147) of hooded seal production from regression anal-
yses of survival index on pup catch Indicated a somewhat lower pup production (26,200) than the
initial Norwegian estimates (32,000) using older age-groups {(Res. Doc. 75/122).

b) Recommendation for TAC in 1976

The Advisers agreed to defer advice on the 1976 TAC level until the next meeting in Bergen,
Norway, in December 1975.

c) Future Research

The Advisers agreed that future research efforts should be intensified towards providing
better information on stratified sampling of the kill and extending the aerial reconnalssance
northward te include Davis Strait.

Time and Place of Next Meeting

The Advicers noted that the next meeting of Panel A was scheduled to be held at the Fisheries
Directorate, Bergen, Norway, on 12 December 1975, and agreed to hold the next meeting of Sclentific
Advisers on 9-10 December 1975 at the Institute of Marine Research, Bergen, Norway.
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7. REPORT OF SCIENTIFIC ADVISERS TO PANEL A (SEALS)

Bergen, Norway, 9-10 December 1975

The meeting was convened by the Chalrman, Dr. A. W. Mansfield (Canada), and Prof. K. Ronald {Canada)
was appointed rapporteur. Representatives attended from Canada (P. F. Lett, A. W. Mansfield, B. S.
Muir, K. Ronald, D. W. Sergeant, G. H. Winters), Denmark (Sv. Aa. Horsted, F. 0. Kapel}, and Norway
(T. Ben)aminsen, B. Bergflédt, I. Christemsen, T. @ritsland, @. Ulltang). The agenda, as proposed
by the Chalrman, was adopted with minor revision (see Part E, this volume}. During the course of
the discussions, the Advisers reviewed three working papers and the following research documents:
Res. Doc. 75/XII/149, 150, 151.

Review of Report of Scientific Advisers from November 1975 Meeting (Part D, Section 6, this volume)

a) Hooded Seals

1) Population Status

The Norweglan estimate of the pup population in 1968 at 32,000 (Res. Doc. 75/122) and the
Canadian re-assessment at 26,200 (Res. Doc. 75/XII/147), which were discussed at the
Ottawa meeting, were reconsidered, together with data on long-term fluctuations In seal
hunting in Greenland. After much discussion on the availabllity of hooded seals and the
possible contribution of the Davis Strait herds to the catch at the Front, the Advisers
were able to agree on a figure of 30,000 pups as the likely production im 1968. This
figure, obtained from the functional regression of year-class survival om pup catch, was
taken as the basis for calculating the production in 1975, using the best estimates of
mortality available. A mean total mortality (Z) of 0.22 for adults, obtaimed from 1971-
74 catch curves, was used to derive a natural mortality (M) of 0.11. When applied to the
30,000 pups produced in 1968, an adult female population of 37,935 is estimated for 1975,
Correcting for infertile females (5%), the sustainable yield 1s estimated at 13,500 pups
if the mean age of sexual maturity is assumed to be 4 years, and 9,600 pups if the mean
age 15 assumed to be 5 years. Total allowable catches would then be 23,800 seals, includ-
ing 10,300 adults, or 16,500 seals, including 6,900 adults.

11) Recommendation for Total Allowable Catch (TAC)

The Advisers concluded that, although these estimatee were higher than the present TAC,

it would be prudent mot to chamge the TAC until firmer data om mortality rates, especially
for immatures, and on recruitment has been acquired. The Advisers therefore recommends

to Panel A that the TAC for hooded seals remain unchanged in 1976 at 15,100.

1ii)} Future Research

Canada and Norway will collect from the Front area more Jaw samples for age analysis in
order to improve estimates of natural mortality.

Canada will continue the marking of hooded seals in the Gulf of 5t. Lawrence and will
make another attempt to survey the patch of hooded seals in Davis Strait. It 1s hoped
that the Canadlan Forces will supply a long-range reconnaissance aircraft for this task,
and, should the patch be located, a second aircraft from the Canada Centre for Remote
Sensing will be used to obtain an estimate of the population, using the ultra-violet
technique recently developed at the University of Guelph (Res. Doc. 75/XIL/144).

Denmark will continue age apalysis of the catches in West Greenland, which make up 15-20%
of the total number of hooded seals taken in the ICNAF Area.

Canada and Denmark agreed to exchange recent Information on ice distribution and movements
in Davis Strait in order to look for recurriog patterns which might determine the distri-
bution of hooded seals.

Norway intends to devote most of its research on hooded seals to studies on the moulting

herds in Demmark Strait (outside the ICNAF Area), as 1t is felt that the information
gained would provide useful imsights into factors affecting the herd at the Fromt.

b) Harp Seals

i) Population Status

The Advisers reviewed the report of the Ottawa meeting (Part D, Sectlon 6, this volume}
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but did not discuss the implicaticns of that report in view of the new calculations and
evidence presented at the present meeting in two research documents (Res. Doc. 75/X11/150,
151) and in three working papers (T. @¢ritsland and T. Benjaminsen; G. H. Winters; and

F. 0. Kapel).

No discussion of Res. Doc. 75/XIT/149 took place since it was essentially a critique of
an earlier document {Res. Doc. 75/X1I1/148) which has now been superseded. As at the
Ottawa meeting, the Advisers were still unable to agree unanimously on a figure for the
total allowable catch owing to inherent uncertainties in the data, especially the estim-
ates of the pup population in 1975 and the mortality rates of both immature and adult
females. The 1976 TACs based on the present catch composition, for various estimates of
pup population, are indicated as follows:

Estimated pup population (in thousands)

Reference 290 270 260 220
Benjaminsen, T. 1801 1672

Winters, G. H. 127 104
Res. Doc. 75/XII/151 1102 903

1 Best estimate (M = 0,13 for immatures and M = 0,10 for adult
females).

2 Conservative estimate.

3 Estimates using M = 0.11.

1i) Recommendation for TAC

In view of the wide variation in estimates of TAC, the Advisers were unable to reach a
unanimous decision on the level of catch to be taken in 1976. However, the majority felt
that, due to insufficient evidence, they could not recommend a change from the 1975 TAC
of 150,000 seals (excluding Greenland and the Canadian Arctic).

1ii) Future Research

The greatest inadequacies in the data in order of importance were considered to be (1)
estimates of pup production in the Gulf and at the Front, especially in the latter area;
and (2) estimates of natural mortality of immature and adult females. Future research
by Canada, Denmark and Norway will be aimed at improving these estimates. A cooperative
effort should also be made to develop a systems simulation of Northwest Atlantic harp
seal populations to assist in future management.

Time and Place of Next Meeting

The Advisers stressed the difficulty of providing new information, based on the current year's seal-
ing season, by the time of the Annual Meeting and recommended that the next meeting be held in the
fall of 1976. It was suggested that the week following the ICES Annual Meeting in Copenhagen, Den-
mark, would be a suitable time and locale.
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1. AGENDA FOR STACRES MEETINGS

SEVENTH SPECIAL COMMISSION MEETING - SEPTEMBER 1975

1. Opening (Chairman: A. W. May)

(a) Appointment of rapporteur
(b) Adoption of agenda
(¢) Plan of work

2. General discussion on implications to philosophy of "Remlt to STACRES for Special Meeting"
(see Part A, Appendix II, this volume)
3. Assessments (Chairman: A. T. Pinhorn)

(a) Deferred stocks
1) Cod (3NO, 3Pz, 4Vn(Jan-Apr)+4T, 4VsHW)
11) Redfish (3P, 4VWX)

(b) Review of estimates of potential yield of the groundfish resources in Subareas 2 to
4 in comparison with estimates based on individual resources (Res. Doec. 75/43 and
75/55 with revised addendum)

{(c) Further consideration of finfish and squids within the second-tier overall TAC for
Subarea 5 and Statistical Area 6

4. Reports

(a) Consideration and adoption of Assessments Subcommittee Report
(b) Adoption of STACRES Report

5. Adjournment

EIGHTH SPECIAL COMMISSION MEETING - JANUARY 1976

1. Opening (Chairman: A. W, May)

(a) Appelntment of rapporteur
(b) Adoption of agenda
{c} Plan of work
2, Herring conservation in Subareas 4 and 5 and Statistical Area 6

(a) Herring (4VW({a), 4XW(b), 5Y, 5Z+6)

3. Herring and mackerel size limits

(a) Herring in Subareas 4 and 5
(b) Mackerel in Subareas 3 to 5 and Statistical Area 6

4. Review of information requested by the Commission regarding implementation of effort
reduction in Subareas 2 to 4 for 1976 (Proposal (1) from the Seventh Special Meeting,
September 1975; Circular Letter 75/60, page 21)

5. Other business

6. Reports

(a) Consideration of Working Group Reports
(b) Adoption of STAGRES Report

7. Adjournment

ANNUAL MEETING - MAY JUNE 1376

1. Opening {Chairman: A. W. May)

(a) Appointment of rapporteur
(b) Adoption of agenda
{(c) Plan of work
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Assessments (Chairman: A. T. Pinhorn)

(The items listed below were considered by the Assessments Subcommittee in April 1976,
Summ. Doc. 76/V1/22)

(a)
(b)
(c)

(d)
(e)
)

Review of catch statistics and fishing activity in 1975
Review of abundance indices for 1975
Stock assessments {TACs for 1977)

i) Cod (1, 2GH, 2J43KL, 3M, 3NO, 3Ps, 4Vn(Jan—-Apr)+4T, 4Vn (May-Dec), 4VsW,
4X(offshore), 5Y, 5Z)

ii) Haddock (4VW, 4X, 5)

11i)  Redfish (243K, 3M, 31N, 30, 3P, 4VWK, 5)

iv) Silver hake (4VWX, 5Y, 5Ze, 52wt6)

v) Red hake (5Ze, 5Zwt6)

vi) Pollock (4VWX, 5) (Summ. Doc. 76/VI/2, p. 53}

vii) American plaice (243K, 3LNO, 3M, 3Ps)

viil) Witch flounder (2J+3KL, 3NO, 3Ps)

1x) Tellowtail flounder (3LNO, 5(E69°), 5(W69°)+6)

x) Greenland halibut (041, 2+3KL)

xi) American plaice, witch and yellowtail (4VWX)

xi1) Flounders except yellowtail (5+6)

x1il) Roundnose gremadier (041, 2+3)

xlv)  Herring (4VW(a), 4XW(b)}, 5Y, 5746, with options for 4V, 4WX)

xv) Mackerel (3+4, 5+6)

xvl) Argentine (4VWX)

xviil) Capelin (2+3K, 3L, 3Ps)

xviii) Other finfish (5+6)

xix) Squid-Tilex (3+4, 5+6)

xx) Squid-Loligo (5+6)

i) Shrimp (1) (Comm. Doc. 76/VI/20)

xxii) Alewife (5+6) (Comm. Doc. 76/VI/19)

Overall TAC for finfish and squids in Subarea 5 + Stat. Area 6
Overall effort in Subareas 2 to 4
Other matters

1) Draft report of agelng workshop on cod (Summ. Doc. 76/VI/13)

i) Report of Northwestern Working Group of ICES re cod stocks at Greenland
(Summ. Doc. 76/VI/?)

14i) Management options (Comm. Doc. 76/VI/22)

Bilological Surveys (Chairman: J. Messtorff)

(a)
(b}
(c)
(d)
(e)
(£)

(g)

Review of survey actlvity in 1975

Proposed survey activity in 1976

Processing facilities for survey work (ICNAF Secretariat?)
Editing of manual on ICNAF groundfish surveys
Hydroacoustic surveys

Review of matters resulting from April 1976 Meeting of ICNAF Envirommental Working

Group at Szczecin, Poland
Other matters

Statlstics and Sampling {(Chairman: Sv.Aa. Horsted)

(a)
(b)

(c)

(d)
(e)
(£)
(g)

CWP report and statistical activitles of other regional agencles
ICNAF statistical report, 1975/76

i) Statistical Bulletin, Vol. 24 for 1974

ii) Advance monthly statistics for selected species, 1975
111) Statistics on discards

iv) Adequacy of natlonal reporting of fighery statistics
v) Review of STATLANT and other statistical forms

ICNAF report on sampling, 1975/76

1) Sampling Yearbook, Vol. 19 for 1974

11) Adequacy of sampling and/or reporting national sampling data
111) Early requirement for sampling data

iv) Review of sampling forms and deadlines

v) Report on special sampling project

List of Vessels for 1974

International scientific observer program
Review of papers relevant to sampling methology
Other matters
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Environmental {(Chairman: H.W. Hill)

{a) Report of Working Group on Coordinated Environmental Studies (E.J. Sandeman,
Convener)

i) Research project for Gulf of Maine-Georges Bank area (related to herring)
11} Research project for Flemish Cap (related to cod and redfish)

1113} Standardization of oceanographic data and secticns

iv) Data products required of MEDS

(b} Progress report on Gdynla plankton sorting center
{c) Marine Environmental Data Service (MEDS)

1) Progress report for 1975-76

11) Data products presently produced and envisaged

111} Nomlnation of national data exchange representatives
iv) Experimental use of ROMBI forms

(d} Review of envirommental conditions during 1975

{e)} Continuous Plankton Recorder results for 1975

(f} Progress on weather and lce reporting by fishing vessels (SHRED)
(g} Other matters

Ad hoc VWorking Group of Fishing Effort Studies (Convener: R.C. Hennemuth)

(a) Brief review of Working Group Report from 1975 Annual Meeting (Redbook 1975, p. 83)
(b) Review of papers (submitted per request of Working Group at 1975 Annusl Meeting) on:

1) Qualitative studles or quantitative data on changes in gear and operating
factors that occurred during 1971-75, related to vessel types
1i) Analytical studies on Div. 5Z Pilot Study data

(¢} Review of other fishing effort studles reported

(d) Open discussion of problems being encountered by individual countries in implement-
ing fishing effort restrictions in Subarea 2 to 4, 1976 (Comm. Doc. 76/I/1 and
Addenda), and alternative suggestion for achieving the same reduction in fishing
mortality

(e} Final evaluation of Div. 5Z catch and effort data submitted by vessel and 30-minute
square, on a dally basis.

(f) Future fishing effort studies

(g) Other matters

Ageing Techniques and Validation Studies

(a) Report of Ageing workshop on cod, held at Vigo, Spain, October 1975
(Summ. Doc. 76/VIf13)

(b) Report of Ageing Workshop on silver hake, held at Dartmouth, Canada, April 1976
(Summ. Doc. 76/VIf21)

{c) Review of papers on validation studiés

{d) Need for further workshops and/or otolith exchange programs

(e) Other matters

Gear and Selectivity

{(a) Trawl materials and mesh size sampling for 1975
(b) Consideration of recent selectivity studies
(c) Other matters

Cooperative Research Projects

(a) Status of publication of results of Greenland salmon tagging experiment
(b) Status of publication of papers presented at Symposium on Acoustic
Methods in Fishery Research

Steering and Publications (Chairman: A. W. May)

(a)}) Membership om Suhcommittee

(b) Review of meeting agenda and timetable

{c) Organization and operation of STACRES

(d) Review of ICNAF publications

(e) Review of editorial policy relating to Research Bulletin and Selected Papers
(f) Consideration of 1976 Research Decuments for Selected Papers No. 2

(g) Other matters
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Other Matters

{a) Menhaden by-catch problem (Comm. Doc. 76/VI/26)

(b} Species mix in Subarea 5 and Statistical Area 6 re proposed seasonal closure

(Comm. Doc. 76/VI/27)
Mid-Year Meetings
Arrangements for 1977 Annual Meeting of STACRES
Election of Officers

Adjournment

2. AGENDA FOR MEETINGS OF SCIENTIFIC ADVISERS TO PANEL A {SEALS)

SPECIAL MEETING OF ADVISERS — NOVEMBER 1975

1.

7.

Opening

(a) Election of Chairman (pro-tem)

(b) Appointment of rapporteur

(¢) Adoption of agenda

Harp seals

(a) Population status

(b) Recommendation for total allowable catch in 1§76
(c) Future research

Hooded seals

(a) Population status

(b) Recommendation for total allowable catch in 1976
{¢) Future research

Other business

Approval of report of this meeting

Time and place of next meeting

Adjournment

SPECIAL MEETING OF ADVISERS — DECEMBER 1975

1.

Opening (Chairman: A. W. Mansfield)

(a) Appointment of rapporteur
(b) Adoption of agenda

Review of Report of Special Meeting of Scientific Advisers, Ottawa, Canada, 17-1% Novem—

ber 1975 (Summ. Doc. 75/XII/47)

(a) Hooded seals
(b) Harp seals

Other business
Approval of Scientific Advisers Report
Time and place of next meeting

Adjournment
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3. LIST OF STACRES RECOMMENDATIONS

Page
Eighth Special Meeting - January 1976
Rec. 1 Silver hake agelng workshop in April 1976............. cirtssasascacna 27
Annual Meeting - May-June 1976
Rec. 2 "Kilogram" weight unit to be used in reporting detailed catch

statistics on STATLANT 21 B....seevavmovorann- e sdsrasrasaentnn vere 59, 130
Rec. 3 ICNAF representation at 1977 meeting of CWP.... . ivvnvrnannenas P 59, 130
Rec. 4 Implementatlon of sampling data base at Secretarlat.......... e 59, 131
Rec. 5 Working group on Flemish Cap envirommental atudies.......... veraannn 60, 136
Rec. 6 Adoption of standard ICNAF oceanographic sections and stations...... 60, 136, 149
Rec. 7 Tag supply for international herring tagging pPTOgram.....:.c:ceeve.. . 62
Rec. 8 Capelin research for 1977 asseasments8......:cenvrese- cersrsssesenn .e 82
Rec. 9 Silver hake ageing problems in Div. 4VWE.....c.coovn.n Ceesanenenene i 90
Rec. 10 Research on herring in Gulf of Maine—Georges Bank area.....-......- . 135, 147
Rec. 11 Task force leader for 1976/77 larval herring BurveyS....ceesecscecss- 136
Rec. 12 Standardization of base periods for oceanographic data.......c..oesn 136, 150
Rec. 13 Incorporation of USSR and USA oceanographic data in ICNAF data

|- F 7T ilearenansssssnsn Sressrassenan ieesranmas 137
Rec. 14 Atlas on environmental conditions in Georges Bank are@......c..cc..ee 137
Rec. 15 Next meeting of Environmental Working Group (Subcommittee).ccorrons- 139, 151

Rec. 16 Salinity inter-comparisons for larval herring survey data..... cenaas 151






- 207 -

4. LISTS OF SUMMARY AND RESEARCH DOCUMENTS - 1975 {CONTINUED)!

SUMMARY DOCUMENTS

Sum. Doc. Serial
No. No.
15/X11/47 3722 ICNAF. Report of Scilentific Advisers to Panel A (Seals), Ottawa, Canada, 17-19

November 1975 (7 pages).

RESEARCH DQCUMENTS

Res. Doc,. Serial

No. No.

15/1%/124 3675 Garrod, D. J. Specified stock size as an objective for the management of single
stocks (6 pages).

75/1X/125 3676 Horwood, J. W. Interactive fisheries: a two-species Schaefer model (8 pages).

75/1X/126 3677 Pope, J. G. The application of mixed fisherlies theory to the cod and redfish
stocks of Subarea 2 and Division 3K (13 pages).

75/1%/127 3678 Pope, J. G. The effect of biclogical interactions on the theory of mixed fisher-
ies (12 pages).

75/1%/128 3679 Garrod, D. J. Resource management, its objectives and implementation (12 pages).

75/1X/129 3680 Cushing, D. H. On the Canadian proposal to restrict fishing effort (5 pages).

75/1X/130 3681 Maurer, R. A preliminary description of some important feeding relationships
(15 pages).

75/1%/131 3682 Walter, G. G. Non-equilibrium regulation of fisheries (16 pages).

75/1%/132 3684 Brennan, J. A., B, E. Brown, and J. E. Palmer. Effects of Increased vessel effic-
iency on effort regulation (5 pages) + Addendum (1 page).

75/1%/133 3685 Pope, J. G., and 0. C. Harris. The South African pilchard fishery and anchovy
stock complex: an example of the effects of biological interactions between
specles on management strategy (9 pages).

75/1X/134 3687 Doubleday, W. G. Environmental fluctuations and fisheries management (15 pages).

75/I%/135 3688 Mayo, R. K., and D. S. Miller. A preliminary assessment of the redfish, Sebastes
marinue (L.), Iin ICNAF Divisions 4V, 4W and 4X (15 pages).

75/1%/136 3689 Halliday, R. G. Eastern Scotian Shelf cod (ICNAF Division 4VsW): a recomstruc-
tion of possible events in the fishery in 1958 to 1974 and a re-estimation of
potential yield (23 pages).

75/1%/137 3690 Parsons, L. 5., and D. G, Parsons. Status of Division 3P redfish (12 pages).

75/1X/138 3691 Ulltang, @#. Some aspects of fishing patterns in relation to fishery management
(22 pages).

75/1X/139 3692 Clark, S. H,, and B. E. Brown. Changes In biomass of finfish and squid from the
Gulf of Maine to Cape Hatteras, 1963-1974, as determined from research vessel
survey data (18 pages).

75/1X%/140 3693 Lett, P. F., and W. G. Doubleday. A system simulation to determine the fmplica-
tions of fluctuations in recruitment on management policies of fish stocks with
speclal reference to Gulf of St. Lawrence cod (53 pages}.

75/XI1/141 3714 Ronald K., and C. K. Capstick. Harp seal survival as predicted by a modification

of Allen'a model (24 pages) + Addenda 1 and 2 (11 pages).

1 These 1975 documents were issued after Redbook 1975 was published.



75/X11/142

T5/XI1/143

75/X11/144

15/XI1/145
{(Rev.)

75/X11/146
{Rev.)
75/X11/147

75/X11/148

75/X11/149

75/X11/150

75/X11/151

3715

3716

3717

3718

3719

3720

3721

3727

3728

3729
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Sergeant, D. E. Results of research on harp seals in 1975 with an estimate of
production (6 pages).

Ricker, W. E. Mortality and production of harp seals, with reference to a paper
of Benjaminsen and @ritsland (1975) (41 pages).

Lavigne, D. M., 5. Tnnes, K. Kalpakls, and K. Ronald. An aerial census of western
Atlantic harp seals (Pagophilus groenlandieus) using ultra-violet photography
(10 pages).

Lett, P. F., and D. M. Lavigne. The impact of current management policies on
stocks of western Atlantic harp seals, pagophilus groenlandieus (22 pages).

Muir, B. 5. Consideration of present management regime for harp seals in relation
to recent scientific analysis (3 pages}.

Sergeant, D. E. Comments on new estimates of production and sustainable yield of
harp and hooded seals {5 pages).

Lett, P. F., and D. M. Lavigne. The estimation of natural mortality for the harp
seal (pagophilus groenlandicus) (13 pages).

Ulltang, @. Comments on an attempt by P. F, Lett and D, M. Lavigne to estimate
mortality for northwestern Atlantic harp seals from catch and effort data

(8 pages).

Lavigne, . M. Harp seal, Pagophilus groenlandieus, production in the western
Atlantic during March 1975 (3 pages).

Ronald, K., and C. K. Capstick. A further review of Allen, Ronald, Captstick
harp seal model, based on data from Scientific Advisers Meeting held at Ottawa in
November 1975 (8 pages).
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5. LISTS OF SUMMARY AND RESEARCH DOCUMENTS - 1976

SUMMARY DOCUMENTS

Sum. Doc. Serial
No. No.

76/1/1 3723 ICNAF. Report of Meetings of Standing Committee on Research and Statistics
{STACRES)}, Seventh Special Commission Meetilng, September 1975 (14 pages).

76/1/2 3776 ICNAF. Proceedings of Seventh Special Cormmission Meeting, Montreal, Canada, 22-28
September 1975 (72 pages).

76/VI/3 3730 ICNAF., Report of Special Meeting of Panel A (Seals), Bergen, Norway, 12 December
1975 (16 pages).

T6/V1/4 3759 NEAFC. Northeast Atlantic Fisheries Commission Mid-term Meeting, November 1975:
press notice (4 pages).

76/V1/5 3764 ICNAF. Report of Standing Committee on Research and Statistics (STACRES), Eighth
Special Commission Meeting, January 1976 (32 pages).

76/VL/6 3884 ICNAF. Proceedings of Eighth Special Commission Meeting, FAO, Rome, Italy, 21-26
January 1976 (78 pages).

76/VI/7 3829 ICES. Report of Northwestern Working Group, Charlottenlund, Denmark, 8-12 March
1976 (63 pages).

76/VL/8 3765 ICNAF Secretariat, Stock records for some species considered at 1975 assessment
meetings (30 pages).

76/VL/9 3766 ICNAF Secretariat. Revised catch and effort statistics for Japan 1967-69 (3 pages).

76/V1/10 3773 ICNAF Secretariat. Historical catches of TAC species by stock area and country
for the period 1965-74 (67 pages).

76/V1/11 3774 ICNAF Secretariat. Nominal catches of finfish species and squids in Subarea 5 and
Statistical Area 6, 1965-74 (10 pages).

76/VI/12 3790 Jones, B. W. U. K. research report, 1975 (2 pages).

76/V1/13 3783 ICNAF. Report of Ageing Workshop on cod, held at Vigo, Spaim, 20-25 QOctober 1975
(42 pages) + Addendum (32 pages) + Revised Text (7 pages).

76/VL/1l4 3793 Sato, T. Japanese research report, 1975 (4 pages).

76/VL/15 3794 Touron, J., A. Vazquez, and J. R. Fuertes. Spanish research report, 1975 (6 pages).

76/VI/16 3813 Posgay, J. A, United States research report, 1975 (16 pages)}.

76/VL/17 3814 Paclorkowskl, A., and E. Stanek. Polish research report, 1975 (20 pages}).

76/VL/18 3815 Schultz, H., and L. Danke. GDR research report, 1975 (10 pages).

76/VI/19 3816 Ulltang, $., and T. Pritsland. Norwegian research report, 1975 (3 pages) + Adden-
dum (2 pages).

76/v1/20 3844 Konstantinov, K. G., and A. §. Noskov. USSR research report, 1975 (34 pages).

76/VL/21 3850 ICNAF, Report of silver hake ageing workshop, Dartmouth, Canada, 1-3 April 1976

(2nd Rev.) (6 pages).

T6/V1/22 3865 ICNAF. Report of Assessments Subcommittee, April 1976 (53 pages) + Corrigendum
(2 pages) + Addenda 1 and 2 (7 pages).

76/V1/23 3866 Fleming, A, M., and J. S. Scott. Canadian research report, 1975 (11 pages) +

Corrigendum (1 page).



76/VL/24
76/V1/25

76/V1/26

76/V1/27

76/VL/28

76/VL/29

76/V1/30

76/VI/31

76/VL/32

76/V1/33
76/V1/34
76/VL/35
{Rev.,)

76/VI/36

76/V1/37

76/VI/38

76/VI/39
(Rev.)

76/V1/40
(Rev.)

76/VI/41

76/V1/42
(Rev.)

76/V1/43
(Rev.)

76/VL/ 44
(Rev.)

T6/VI/45

16/V1/46

3869
870

3871
3878
3879

3905

3906
3907
3908

3918

3919
3923
3942
3943

3948

3954
3955

3956

3957
3958
3959

-3

4000

4001
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ICNAF Secretariat. Sealing statistics for the Northwesat Atlantic, 1975 (2 pages).

ICES. Report of ICES Statistical Committee, October 1975 {4 pages).

ICNAF Secretariat. Extracts from resolutions passed at the 1975 ICES Meeting rele-
vant to the research and statistical activities of ICNAF (2 pages).

ICNAF Secretariat. The ICNAF Sampling Program: need for standardized guidelines
(8 pages).

ICNAF Secretariat. Tagging activities reported by member countries for 1975
(8 pages).

ICNAF Secretariat. Statistics on discards, 1974 (11 pages),

NEAFC. Northeast Atlantic Fisheries Commission Mid-terwm Meeting, April 1976:
press notice (4 pages).

Meyer, A., J. Messtorff, and H. Dornheim. Federal Republic of Germany research
report, 1975 (19 pages).

Horsted, Sv. Aa., and F. Hermann. Denmark (Greenland) research report, 1975
(17 pages).

ICNAF Secretariat. Adequacy of sampling for TAC stocks, 1974 (13 pages).

TCNAF Secretariat. 1975 Supplement to List of Fishing Vessels for 1974 (16 pages)
+ Addendum (12 pages).

ICNAF Secretariat. Provisional nominal catches in the Northwest Atlantic, 1975
(57 pages).

ICNAF. Report of third meeting of the Environmental Working Group 26-30 April
1976, Szczecin, Poland (32 pages).

Portugal, M. L., A. M. Tavares, M. Lima Dias, and M. de Lourdes M. Godinho.
Portuguese research report, 1975 (14 pages).

Chevalier, R. French research report, 1975 (6 pages).

Ulltang, @. Status of fisheries and research carried out in Subarea 1, Statistical
Area 0 and off East Greenland in 1975 (10 pages).

Pitt, T. K. Status of fisheries and research carried out in Subarea 2 in 1975

(5 pages).

ICNAF Secretarlat. Nominal catches (1965-74) by country and stock area, with TACs
and allocations (1973-76) for species and stocks proposed for regulation in 1976
(138 pages).

Tibbetts, A. M., and 5. H. Clark. Status of fisheries and research carried out in
Subarea 5 and Statistical Area & in 1975 (10 pages).

Halliday, R. G. Status of the fisheries and research carried out in Subarea 4 in
1975 (9 pages). .

Parrish, B, B, Status of fisheries and research carried out in Subarea 3 in 1975
(9 pages).

ICNAF Secretariat. Summary of Trawl Materials and mesh size sampling, 1975
(6 pages).

NEAFC. HNortheast Atlantic Fisheries Commission, Fourteenth Annuzl Meeting, July
1976: press notice (4 pages).



Res. Doc. Serial
No. No.
76/1/1 3732
76/V1/2 3760
76/V1/3 3762
76/VI/4 3763
76/V1}5 3769
76/VI/6 3770
76/V1)T 3771
76/V1/8 3777
76/VI/9 3778
76/VI/10 3779
76/VI/11 3780
76/v1/12 3781
76/V1/13 3782
76/VI/14 3792
76/V1/15 3795
76/V1/16 3796
76/V1/17 3797
76/VI/18 3798
76/V1/19 3799
76/V1/20 3800
76/Vi/21 3801
76/VL/22 3802
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RESEARCH DOCUMENTS

Soldat, V. T. Distribution of herring from the Nova Scotia Shelf (13 pages).

Karaulovsky, V. P., and I. K. Sigaev. Long-term variations in heat content of
the waters on the Northwest Atlantic Shelf (9 pages).

Tourén, J. Distribution and abundance of Illez illecebrossus (LeSueur) 1n Subareas
3 and 4: results of an exploratory cruise (15 pages).

Lett, P. F., and A. C. Kohler. Recruitment: a problem of multispecles interac-
tion and environmental perturbation, with special reference to Gulf of St. Lawrence
herring (Clupea harengus 1..) (40 pages).

MEDS, Ottawa, Canada. Monthly distriburions of oceanographic stations in the
ICNAF Area, 1950-1959 (146 pages).

MEDS, Ottawa, Canada. Monthly summaries of oceanographic stations in the ICNAF
Area, 1950-1973 (23 pages).

Huyer, A., and A. Verney. Temperature, salinity and slgma-t at Station 27 (47°
33°'N, 52°35'W), 1950-1959 (45 pages).

Rikhter, V. A., and V. N. Efancv. On one of the approaches to estimation of
natural mortality to fish populations (12 pages).

Labarta, E. Observations on the capelin fishery of the Grand Banks, Newfoundland,
June-July 1975 (11 pages).

Lozow, J. B., and J. B. Suomala Jr. A short note on hydro-acoustical echo signal
components and thelr effect on fish target density estimations (5 pages).

Paulmier, G. Relations between environment, plankton and fishery yield in Subareas
3 and 4 (17 pages}.

Anderson, E. D. Measures of abundance of Atlantic mackerel off the northeastern
coast of the Unlted States (18 pages).

Anderson, E. D,, and F. Almeida. Distribution of Atlantic mackerel in ICNAF Sub-
area 5 and Statistical Area 6, based on research vessel spring trawl surveys, I1968-
1975 (13 pages).

Tkeda, T., and T. Sato., Stock assessment of Loligo squid 1n Subarea 5 and Stat-
1stical Area 6 1n the 1972/73 and 1973/74 fishing seasons (6 pages).

Hoydal, K. An assessment of the deep sea shrimp (Pandalus borealis) in West Green-
land waters {Subarea 1), based on Faroes catch/effort data and information on
fishing areas from the Faroes flshery (5 pages).

Carlsson, D., and E. L. B. Smidt. Pandalus borealis stocks at Greemland: biology,
exploitation and possible protective measures {20 pages).

Horsted, Sv, Aa. Subarea 1 cod: data for 1975 and estimates of yield for 1976-78
(38 pages).

Moores, J. A. Mackerel research in the Newfoundland area during 1975 (10 pages).

McKone, W. D., and G. H. Winters. A preliminary report of the comparison of
herring tagged with six types of tags (4 pages).

Chan, M., and J. Carscadden. The food and feeding of capelin (Mallotus villosus)
in the Labrador area during autumn 1973 (5 pages).

Stobo, W. T. The Canadilan 1975-76 herring fishery in Division 4W(a) (2 pages).

Stobo, W. T. The Canadian herring fishery in Division 4V (2 pages).



76/VI/23

76/VL/24

76/VI/25

76/VI/26

76/VL/27

76/Vi/28

76/VI/29

76/VI/30

76/V1/31

76/V1/32

76/VI1/33

76/V1/34

76/VI/35

76/V1/36

76/V1/37

76/VI/38

76/VI/39

76/VI/40

76/VI/4l

T6/VI/42

76/V1/43

76/V1/44

76/VI/45

76/VI/46

3803

3804

3805

3806

3807

3808

3809

3810

3811

3812

3817

3818

3819

3820

3821

3822

3823

3824

3825

3826

3827

3828

3830

3832

- 212 -

Sangolt, G., and @. Ulltang. Norweglan capelin fishery and capelin investlgations
in Newfoundland and Labrador waters in 1975 (8 pages).

Halliday, R. G. Scotian Shelf flatfish stocks: implicatioms of 1975 data (5
pages) .

Halliday, R. G. The Scotian Shelf redfish fishery iIn 1975 (7 pages).

Halllday, R. G. Divisions 4VW haddock: Canadian research vessel survey results
(2 pages).

Borrmann, H. Preliminary stock assessments of roundnose grenadier I1n ICNAF Sub-
areas 41 and 243 (12 pages) + Corrigendum (1 page).

Koch, H. A contributicn on the methodics of age determination in roundnose gren-
adier {(Coryphaenoides rupestris Gunn) (3 pages).

Anderson, E. D. Recruitment estimates for the mackerel stock im ICNAF Subarea 3,
4 and 5 and Statistical Area 6, based on US research vessel spring trawl surveys,
1968-75, with implications for assessment (8 pages) + Addendum (4 pages).

Sissenwine, M. P,, and A. M. Tibbetts. Simulating the effect of fishing on squid
(Loligo and 7llex) populations off the northeastern United States (18 pages).

Sissenwine, M. P. A review of stock size estimates of squid (Loligo and Illex)
in Subarea 5 and Statistical Area & (5 pages).

Penttila, J. A., F. J. Touron-Figueroca, and J. R. Fuertes—Gamundi. Results of a
Spanish and US cod ageing workshop (13 pages).

Mari, A., and J. Terre. General production assessment of the cod stock in ICNAF
Division 3M (4 pages).

Sissenwine, M. P. The effect of random fluctuations on a hypothetical fishery
(15 pages).

Clark, S. H. Georges Bank (Subdivision 5Ze) haddock status report (8 pages).

Schlitz, R. A ncte on the comparison of salinity wvalues from samples taken on
ICNAF larval herring surveys, 1975 (9 pages).

Schlitz, R. Preliminary recommendations for standard sections in the Gulf of
Maine—Georges Bank area (4 pages) + Corrigendum (2 pages).

Giedz, M. A method of estimating the total length of fresh herring on the basis
of length measurements of thawed fish (5 pages).

Bowerding, W. R. The status of the witch flounder fishery in ICNAF Subdivision
3Ps (5 pages).

Hunt, J. J. Canadian mackerel catches and numbers at age in Subarea &4, 1975
(8 pages).

Tibbetts, A. M. 8Squid (Loligo and Illex) in ICNAF Subarea 5 and Statistical Area
6: landings, effort and abundance updates (9 pages).

Livingstone Jr., R., and L. Dery. An observation on the ape and length at matur-
ity of cod in the Georges Bank and .Browms Bank stocks (2 pages).

Mayo, R. K, Update of redfish status for 1975 in ICNAF Subarea 5 (9 pages).

Chevalier, R. The Schaefer model and the disequilibrium of the flsheries: one
formula, two examples (5 pages) + Addendum (5 pages).

Miller, D. §., and W. T. Stobo. Divisions 4WX herring stock assessment (8 pages).

Doubleday, W. G. Recent developments in the Divisions 4VsW cod fishery (9 pages)
+ Corrigendum (1 page).
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T6/VL/47 3833 Clark, S. H., T. §. Burns, and R. G. Halliday. A preliminary assessment of the
pollock fishery in ICNAF Divisions 4VWX and Subarea 5 (27 pages} + Addendum
(3 pages}.

76/V1/48 3834 Stobo, W. T. Movements of herring tagged in the Bay of Fundy: update of results
(16 pages).

76/V1/49 3835 Stobo, W. T. Movements of mackerel tagged in Subarea 4 (5 pages}.

76/V1/50 3836 Fuertes, J. R., and E. C. Lopez-Veiga. Catch composition of the Spanish prawn

(Eandalus borealis) fishery, and possible stock estimates (3 pages).

76/Vi/5l 3837 Seliverstov, A. §., and §. M. Kavalev. 8ize of the capelin spawning stock on the
Grand Newfoundland Bank (14 pages).

76/VI/52 3838 Isakov, V. I. On some results of biological studies on mackerel from the North-
west Atlantic (14 pages).

76/VI/53 3839 Chekhova, V. A, Total trawl survey of bottom fishes in the Newfoundland area in

1975 {19 pages).

76/VI/54 3840 Bakanev, V. 5., A. 8. Seliverstov, and L. I. Serebrov. Preliminary instrument
estimate of abundance and blomass of capelin off South Labrador and the North
Newfoundland Bank (Divisions 2J and 3K) (16 pages).

76/V1/55 3841 Rikhter, V. A. An estimate of total allowable catch of red hake from Georges
Bank for 1977 (5 pages).

76/VI/56 3842 Shevchuk, L. I. Age and growth of argentine from Nova Scotia (9 pages}.

76/V1/57 3843 Noskov, A. 5. Estimation of stock size and allowable catch of silver hake on the
Nova Scotla Shelf in ICNAF Division 4W (13 pages).

76/V1/58 3845 Lough, R. G. Analysis of various length measurements on larvae collected by the
ICNAF larval herring surveys (6 pages).

76/VI1/59 3846 Doubleday, W. G., J. J. Hunt, and R, G. Halliday. The Divisions 4VWX silver hake
fishery (17 pages).

716/VI/60 1847 Halliday, R. G. ICNAF Division 4X haddock: dimplications of 1975 data (6 pages) .

76/VI/6l 3848 Street, M. W., and J. Davis. Notes on the river herring fishery of Statistical

Area 6 (7 pages).

76/Vi/62 3849 Carscadden, J. Blological characteristics of capelin (Mallotus villosus) from
Divisions 2J and 3K in Rovember 1975 (5 pages).

76/VI/63 3851 Lopez—Veiga, E. C., and J. R. Fuertes. Length at first capture for the European

(Rev.) hake (Merluccuis merluccius) in northwest Spain (1 page).

76/VL/64 3853 Brennan, J. A. Procedure for estimating catch from overflights and ICNAF inspec~
tion boardings in Subarea 5 and Statistical Area &, January-April 1975 (8 pages).

76/VL/65 3852 Mesnil, B, Growth and life cycle of squid, Loligo pealel and Illex illecebrossus

(20 pages).

76/VI/66 3854 Anthony, V. C. Estimation of numbers of herring to be tagged in addressing the
herring stock inter-mixture problem (5 pages).

76/VL/67 3885 Pitt, T. K. Recent events in the yellowtail fishery in ICNAF Divisions 3L, 3N
and 30 (12 pages).

76/VI/68 3868 Becker, G. A., and H. Keumann. Investigations in the Georges Bank area in October-
November of 1973, 1974 and 1975 (15 pages).

76/VI/69 3872 Plekhanova, N. V., and V. M. Ryzhov. Plankton development in the Newfoundland
bank areas in June 1975 (6 pages).




76/VI/70

76/V1/71

76/V1/72

76/V1/73

76/VI/74

76/VI/75

T6/VL/76

76/VI/77

76/V1/78

76/VI/79

76/VL/BO

76/VI/81

76/V1/82

76/V1/83

76/VI/84

76/V1/85

76/V1/B6

76/V1/87

76/V1/88

76/V1/89

76/V1/90

76/V1/91

3874

3875

3876

3877

3886

3887

3888

3889

3890

3891

3892

3893

3894

3895

3896

3897

3898

3900

3901

3902

3903

3904
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Kudlo, B. P., V. A. Borovkov, and V. D. Boytsov. Circulation and salinity of
waters in the Davis Strait, South Labrador and Newfoundland areas in 1974-75
(14 pages).

Svetlov, 1. I. Changes In water temperature in the West Greenland area im 1975
(8 pages).

Burmakin, V. V, Water temperature in the Labrador and Newfoundland areas in
1975 (10 pages).

Robinson, G. A. The continuous plankton recorder survey: plankton in the ICNAF
Area 1n 1975 (4 pages).

Minet, J. P. Migrations of cod between the northern Gulf of St. Lawrence and the
southwestern banks of Newfoundland (30 pages).

Lett, P. F. A review of density-dependent and Independent processes which may
affect recruitment in the herring stocks (20 pages).

Wright, W. R., and R. J. Schlitz. Atlasses which could be prepared from hydro-
graphic data in the ICNAF Area (7 pages).

Pawlowski, R. J., and R. J. Schlitz. A preliminary report on data collected on a
cooperative hydrographic investigation of the Northeast Channel, 1975 (17 pages).

Schlitz, R. J. Horizontal temperature sections from data collected on ICNAF
larval herring surveys, fall-winter 1975/76 (12 pages).

Joakimsson, G. Report of larval herring catches from the cruises of R/V Walther
Herwig and R/V Anton Dohrm in March 1973-76 (7 pages).

Joakimsson, G. Report of the ICNAF larval herring cruise, R/V Anton Dohrm, Nov—
ember 1975 in Georges Bank-Nantucket Shoals area (17 pages).

Sherman, K., J. Green, and E. Cohen. Variation in subsampling of zooplankton
from the ICNAF Area (4 pages).

Sherman, K. Density distribution of copepods in coastal feeding grounds of her-
ring (41 pages).

Sherman, K., J. B, Colton Jr., J. M. St. Onge-Burns, and E. Howard. Areal vari-
ations. In zooplankton volumes on the northeast continental shelf In spring and
autumn, 1973 (6 pages).

Sherman, K., J. B. Colton Jr., R. Byron, and J., Burns. TInterim sorting protocol
for ICNAF zooplankton samples (5 pages) + Corrigendum (1 page).
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