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' D.J. Garrod

STACRES met at Bergen, Norway, on 13-15 January 1975 at the request of the Commission to review the
latest information available on the capelin resource and the fishery in Subareas 2 and 3, and to recommend
TACs (total allowable catches) for 1975 (Appendix I). A further meeting was held on 16 January to consider
what advice might be given relative to a proposal for a closed area regulation with respect to the capelin
fishery in Div. 3L. Representatives were present from Canada, Denmark, Federal Republic of Germany, German
Democratic Republic, Iceland, Norway, Poland, Portugal, Union of Soviet Socialist Republiecs, United Kingdom,
end United States of America, and an observer from FAQ (Appendix 1II).

1. Fishery Trends

Prior to 1972 the capelin fishery in Subareas 2 and 3 was carried out almost entirely by Canada and
the catches were taken exclusively in coastal waters during the early summer spawning peried. Catches
declined from about 6,000 tons in the late 1950's to a level of 2,000-3,000 toms up to 1971. Offshore
exploitation began in 1972 when 71,000 tons were repoxted (Table 1), more than 60%Z of which was taken
in Subarea 2 and Div. 3K. 1In 1973 the total catch inc¢reased to 268,000 tons, shared almost equally
between the northern part of the area (Subarea 2 and Div. 3K} and the southern part of the area (Div.
3LNOPs). Preliminary statistics for 1974 indicate a total catch of 269,000 tons (Table 2), 40% of
which was taken in Subarea 2 and Div, 3K and nearly all of the remainder in Div. 3LNO, The catches
in 1974 were restricted by TACs established for the two major stock complexes: Subarea 2 + Div. 3K
and Div, 3LNOPs.

Although the total catches in 1973 and 1974 were about the same, there were significant changes in
the pattern of fishing, especially in the southern area (Table 1); in 1973 nearly all of the catch
from the southern area was taken on the southern part of the Grand Bank (Div. 3N0), but in 1974 a
very substantial fishery developed on the northexrn part of the Grand Bank (Div. 3L}, where 63,000
tons were taken compared with just 4,000 tons in 1973. Consequently, the catch on the southera half
of the Grand Bank (Div. 3NQ) declined from 127,000 toms In 1973 to about 90,000 tons in 1974.

The change in the fishery pattern was not only georgrphical but also seasonal in that the new fishery
in Div. 3L took place mailnly in April and May, in contrast to the fishery in Div. 3NO, which was mainly
in June and July, as previously.

Table 1. Nominal catchies of capelin (000 toms) in Subareas 2 and 3, 1970-74.

Area 1970 1971 1972 1973 1974
SA2 - - 18 60 53
Div. 3K + + 28 76 58
Div. 3L 2 i 1 4 63
Div. 3NO - 1 23 127 8%
Subdiv. 3Ps + 1 3 1 2
Total 2 3 71 268 2691

! Total includes 3,500 tons by Portugal from Div. 3LNO.

* Presented to the Sixth Special Commission Meeting as Proceedings No. 1.



"ONTIE “ALQ WOJS SUOY DOG°E pelJodaa |eBngaod ‘uoilippe uI

151199¢ TI0L ONVYY

081 - - - - - g L L4 62l L - - - 14
6Lbe - - 6 6 L6t 4 V66 £001 L - - - - dt
L1838 ooty - - - - - 0/2[1 {8lES O0e0Ll  0GE 0ve = - ONE
£9€ES - - - - 62E 596 tels 5209 Lo0E  £9E61 96 - - e
glELLL - - O¥66 ¢2loe  08Sly QOv6e  26¢ 0z - - - - 2 HE+02

081 - - - - - 5 L 14 621 L - - - epeue) .14

0Lt - - - - - | * 69L - - - - - Le30]

091 - - - - - - - 0sl - - - - - {a40ysijo) epeue)
oL - - - - - L + 6 - - - - - (@4a0ysu}) epeue) udg

122 - - - - - - 9 #51 - - - - - {aJoysyso) epeue)
8202 - - 6 6 L6€ L 126 ¥39 L - - - - (sa0ysuL) epeuey  SdE

12l12¢ 010 ] 1 B T 258¢ 0g0ll  0sE ore 1ejol

288%L - - - - - - - €58t oeotL - - - - yssn
GOL9 0019 v . ves e s N . v - ugedg

O6ll - - - - - - - - - 0s€ ] 4] - - pue]ogd o

150999 - - - - - 0LeLl  seeey - - - - - (30l

vZlee - - - - - - - yolee - - - - - yssn
1060¥ - - - - - - 0£2L1  HE9E2 - - - - - AemioN
- FNATA - - - - - (840ysijo) epeue) NE

1£9€E9 - - - - 62¢ 596 £els 5209 ¥PL90E  £9E61 P96 - - lelol

L6v6y - - - - - - - €80l 1018z €s€6L bvs6 - - 4SSN
0552 - - - - - - 02t ozlL 099 - - - - pue|og
0S2 - - - - - - - 89 €8l - - - - Aemdoy
2268 - - - - - - oLl 98z - - - - - (3404s430) epeue)
668Y - - - - 62€  §96 /926  BEE - - - - - (sJoysui) epeuey g

8l6LS - - 1% 804 696l - L1922 262 02 - - - - 22 12301

04255 - - i519 2209 66061 92812 ¥l - - - - - 22 4ssn
0SLE - - o002 o0l - 09 - - - - - - - pue|od
£02 - - - { 961 - - - - - - - - {9a0ys4jo) epeuey
5621 - - 51 g A L64 8yl 02 - - - - - (a4oysuL) epeur) ¥E

85YES - = 9851 BEDEZ tllez  £2L9 - - - - - - - telol

9/80% - = 9861 BEOEZ  LllZ2  1blY - - - - - - - 4SSN
0842 - - - - - 0852 - - - - - - - puelod
P4 - - - - - Z - - - - - - - {aJ40ysul) epeue) r2

Lejol 3N B1-T;| AON 1920 dag Bny Lnp unp Key ady JBY qo4 uep Adquney  tAl

*bi6l UL p pue £ °Z seadeqns U} (Suol) ul|ades jo saydled |euLwou Lieupwi|add 2 @iqel

D3



Stock Compogition of the Capelin Resource

Review of age composition data from the fisheries in 1974 (Res. Doe. 75/2, 75/3, 75/7) has confirmed
that the catches are composed of mature capelin of 3, 4 and 5 years of age. In the northern area
(Subarea 2 + Div. 3K), these become avzilable to the offshore fishery durimg the autumn of the year
before they migrate inshore to spawn on the coast of east Newfoundland and Labrador. Elsewhere in
Subarea 3, the maturing age groups can be fished as they migrate southward to spawn during the same
year, either inshore on the eastern Newfoundland coast, or offshore on the Southeast Shoal of the
Grand Bank. While commercial catches contain some proportion of juvenile capelin, these are not
generally concentrated within the same area and time as the mature capelin during the periods of
migration in which the fishery takes place.

The seasonal differences in distribution identify two major components of the capelin resource at
this stage of their life history. The distinction is supported by differences in the growth rate
between the two groups {Res. Doc., 75/2). Capelin in the northern area grow less rapidly and show
local differences of growth which indicate that these capelin populations do not mix completely
during a year. Part of the mature capelin in Div, 3L migrate to spawn inshore in that area and

in so doing can be assoclated with the spummer inshore migration of cod. A second part moves further
south to spawn mainly offshore in Div. 3NO and some may also contribute to inshore spawning in Subdiv.
3Ps. Capelin in these various areas are distinguished by their growth rate and by the seasonal dist-
ribution of the fisheries to date, but acoustic surveys (Res. Doe. 75/3) show the distribution of
capelin to be continuous at least at certain times, so that the possibility of exchange between the
northern and southern components cannot be excluded.

The available data, therefore, support a broad subdivision of the total capelin population into a
northern group, spawning in Subarea 2 and Div. 3K, and a southern group, spawning in Div. 3LNOP. It
is likely that each of these groups is further subdivided into separate spawning stocks, but the
available evidence is Insufficient to allow a finer subdivision to be made for mapagement purposes.

Estimates of Stock Size

In October and November 1974 the USSR conducted an acoustic survey of capelin off Labrador and east
Newfoundland, these most likely being the capelin that would spawn in Subarea 2 and Div. 3K in 1975
(Res. Doc. 75/7). The acoustic survey, supported by photographic techniques to estimate the abundance
of capelin within shoals, gave a minimum estimate of 1.3 million tons biomass for this component of
the total resource.

An alternative estimate of the longer term potential was also presented (Res. Doc. 75/2), based on an
analysis of the food requirements of the major predators of capelin, i.e., cod, harp seals and whales.
Stomach analyses for cod (Res. Doc. 75/2 and 75/5) show that capelin form the major component of the
diet during the early summer period. This and similar information on habits of seals and whales en-—
abled estimation of consumption of capelin by the existing predator resources which was compared with
the amount that might have been consumed by these predators before they themselves become exploited.
The analysis indicated a quantity of 1.25 million tons of capelin which is now surplus to the food
requirements of the existing stocks of cod, seals and whales and which might, therefore, be takem by
the fishery without detriment to these other important components of the ecosystem. The importance
of the interspecific Interactlons has to be emphasized, but at present it 1s not possible to do more
than speculate as to what effect the increased catches of capelin might have in terms of the abundance
and distribution patterns of predators.

Both the specific estimate of the capelin resource in the northern area in the autumn of 1974 (1.3
million tons), and the broader view of the poassible yeild (1.25 million tons potentially surplus to
predator requirements} poilnt to a total resource of mature capelin well in excess of 1 million toms
at the present time. An alternative mathematical formulation of the problem (Res. Doc. 75/6) gave a
similar vzlue.

The new information confirmes previous views on the general magnitude of the resource, but it is not
yvet known what proportion could be caught without detriment either to the capelin through an effect
on futurg recrultment or to the other dependent predator species.

Review of Previous Advice on TACs

The rapid development of an offshore fishery on capelin was first noted at the 1973 Annual Meeting,
when STACRES was requested to examine the implications of establishing TACs for the capelin resources
in Subareas 2 and 3. In the absence of any real knowledge of the capelin potential in the area, but
recognizing that the potential might be as high as 750,000 tons, the Assessments Subcommittee rec-—
ommended a TAC of 250,000 tons for 1974 as the first step in the development of the fishery, pending
the acquisition of new information on the stocks, particularly in relation to the vital role played
by capelin in the trophic ecology of the area, It was also recommended that future increases in TAC
should be related to the rate at which new information became available to allow the full potential
of the resource to be assessed. It was also recognized that there was at least partial separation

of the capelin in DPiv. 3NO from those further north in Subarea 2 and Div. 3K.
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At the Special Commission Meeting in January 1974, further development of the capelin fishery was moted
when preliminary data indicated that the 1973 catch would exceed 260,000 tons, a value greater than the
TAC of 250,000 tons recommended for 1974. New information presented indicated that a minimal stock
breakdown would be Subarea 2 + Div., 3K as the northern stock complex and Div. 3LNOPs as the southern
one, Consequently, the Assessments Subcommittee suggeated that, 1f a partition of the 1974 TAC was re-
quired, the catch in the southern area should not exceed 150,000 tons. The Commission, consequently,
adopted TACs of 110,000 tons for the northern area and 148,000 tons for the southern area, leaving open
the possibility for any country with no specific allocation to catch up to 10,000 tons, no more than
half of which to be caught in the southern area.

At the 1974 Annual Meeting, additional information presented to the Assessments Subcommittee did not
alter the previous opinion that the potential catch of capelin in Subareas 2 and 3 could be 750,000
tons, and it was concluded that an appropriate adjustment of the TAC could be a catch of 500,000 tons

in 1975, with this catch maintained for 3 years, and coupled with (i) the restriction of the fishery to
mature fish and (ii) an undertaking that countries utilizing the rescurce conduct surveys on both adults
and juveniles in order to wonitor the effects of the fishery. It was also indicated that an appropriate
partition of the TAC would be 300,000 tons for the northern area and 200,000 tons for the southern area.
The matter of setting TACs for 1975 was deferred by the Commission to the present meeting.

Advice on Future Management of Capelin

New information presented at this meeting supported earlier scientific opinion that the potential MSY
of capelin in Subareas 2 and 3 was about 750,000 tons. This estimate has been derived from direct
surveys of capelin stocks and theoretical considerations of potential surplus production of capelin
because of declines in the stocks of some major predators. -STACRES is not now in a position to specify
the kinds of interactions or to predict the effects on these major predators 1f fishing were to be
carried on at this level. It was noted that no direct effects have yet been described in similar
situations in other areas {e.g. cod and capelin fisheries in the Barents Sea). Under these circum-
atances, STACRES confirms its earlier advice that the most appropriate adjustment in the overall TAC
could be to a level of 500,000 tons, not to be exceeded for three years, during which time the re-
sources of capelin and other specles would be monitored to determine whether any interspecies effects
were occurring, but subject to adjustment within this period if new information warranted a change in
the TAC level. STACRES points out that the increase to 500,000 tons is put forward as a suggested
meximum adjustment of the TAC at this point in time, given the uncertainties surrounding interactions
between species, yet providing for a level of fishing which might permit possible interactions to be
detected.

Although existing estimates of MSY and stock sizes are very approximate, it appears that the capelin
resource in the northern area (Subarea 2 + Div. 3K) is larger tham that in the southern area (Div.
3LNOPs) by a ratio of 3 to 2. Taking this into account, STACRES again suggests that an appropriate
gplit of a 500,000 ton TAC would be 300,000 tons in Subarea 2 and Div. 3K combined and 200,000 tons
in Div. 3LNOPs.

Consideration was given to the question of further subdivision of the TAC on the basis of existing know-
ledge of stock differentiation. It was concluded that further subdivision of the northern TAC was not
practical at the moment due to insufficient knowledge of stock separation in this area. In the south,
however, there is evidence to suggest that the fishery in Div. 3L may operate on several separate
spawning components which spawn latex inshore in Div. 3L, on the Southeast Shoal, and possibly in Subdiv.
3Ps. In 1974, Div. 3L supported a large fishery, while the catch in Subdiv. 3Ps was small. To preclude
rapid development of a fishery on a possibly emall stock in Subdiv. 3Ps, STACRES advises that an amount
of 10,000 tons from the southern TAC be reserved as a maximum permissible catch from Subdiv. 3Ps, with
the proviso that any part of this amount could be taken in Div. 3NO if not taken in the former area.

For the southerm area as a whole, it was concluded that it would be desirable for the fishery to be con-
centrated as much as poseible on the concentrations of mature capelin in Div. 3N0 to minimize potential
adverse effects on capelin and other species. If this were practical, it would avoid the possibility

of overfishing any one of the spawning components present in Div. 3L earlier in the season, and, for

the inshore spawning stock, it would avoid the possibility of adversely affecting inshore migration

and feeding success of the Div. 3L cod. If the principle of directing the southern fishery toward

the spawming concentrations 1s accepted by the Commission, thia cbjective could be achieved by further
subdivision of the scuthern TAC. For example, it could be achieved by setting an upper limit for the
Div. 3L fishery of 50,000 tons, with the provisc that any part of this amount not taken in Div. 3L

could be taken im Div. 3NO.

To summarize, the management regime in the southern area would then consist of an overall maximum TAC

of 200,000 tons, no more than 10,000 tons of which could be taken in Subdiv. 3Ps and no more than 50,000
tons of which could be taken in Div. 3L. If these maxima were not achieved in Subdiv. 3Ps and Div. 3L,
the uncaught amounts could be added to the catches in Div, 3NO.
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Advice on Closed Area Regulation in Div. 3L.

Noting the Canadian proposal for a closed area regulation with respect to the capelin fishery in Div.
3L (Comm. Doc. 75/1 revised), and taking into account the STACRES conclusion that it would be des-
irable to adopt measures which would tend to divert iishing from Div. 3L to the capelin concentrations
in Div. 3NO, STACRES advises that the proposed closed area could be effective in giving additional
protection to that component of the Div, 3L capelin migrating to spawn inshore. This would be given
at a time when the capelin are most closely associated with cod migrating inshore which are highly
dependent on capelin as food. It is noted that there is no specific biological raticnale for spec-
ifying precisely the boundaries of such a closed area, although the area as proposed would appear to
offer such protection during the May-June period. However, it is further noted that the area to the
south and west of the coordinates 48°00'N, 51°45'W probably contain a mixture of inmshore-migrating
and offshore-migrating capelin.

Future Research

Improvement in advice to the Commission on management of capelin and on the effects of capelin fisheries
on other species depends critically on direct estimations of capelin abundance and on research in species
interactions. While both subject areas deserve priority, it was evident that survey results were more
likely to be available in the shorter term. During 1975, Canadian and USSR vessels plan to carry out
acoustic and fishing surveys in both the northern and southern areas, and a survey 1is also tentatively
planned by Norway. Planning and coordination of these surveys, for most efficient use of vessel time

and uniformity of techniques insofar as possible, will be considered at the Woods Hole meeting of the
Biological Surveys Subcommittee in April 1975. It was noted that larval surveys could also contribute
substantially to knowledge of abundance and stock separation.

Information on species interactions will require lomger term research on blological syatems and will
have wider application as fisheries develop on species other than capelin at lower trophic levels, as
well as application in mized fisheries generally. The importance of beginning new studies and expand-
ing existing research programs in this field camnot be overemphasized.

Appreciation

The Chairman expressed his appreciation for the excellent work of the participants during this Special
Meeting of STACRES and thanked the Director of the Institute of Marine Research for the excellent
meeting facilities provided.

D6






190.

11.

-6 -
APPENDIX 1.

Agenda for STACRES Meeting - January 1975

Opening by the Chairman, Dr. A.W. May (Canada).
Rapporteurs.
Adoption of agenda.

Review of capelin stock discrimination data in relation to total allcwable catches by areas in Subarea
2 and 3 (Redbook 1974, pages 29 and B3).

Reconsideration of advice on TACs for capelin in the stock areas.
Review of available data on interactions between capelin and other specles.

Advice on TACs for capelin in relation to stock divislons, seasons, other fisheries, etc., taking the
developing pattern of fishing into account.

Future research requirements.
Other matters.
Approval of report.

Adjournment.
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APPENDIX [I.

List of Participants at STACRES Meeting - January 1975

CANADA

Dr. A.W. May, Fisherieas and Marine Service, Environment Canada, Biological Statiom, St. John's, Nfld.
Mr. G.H. Winters, Fisheries and Marine Service, Environment Canada, Blological Station, St, John's, Nfld.

DENMARK

Mr. Sv. Aa. Horsted, Grédnlands Fiskeriunderedgelser, Jaegersborg Alle 1B, DK-2920 Charlottenlund.
Mr. P. Kanneworff, Gré¢nlands Fiskeriundersgdgelser, Jaegersborg Alle 1B, DK-2920 Charlottenlund.
FEDERAL REPUBLIC OF GERMANY

Dr. J. Messtorff, Institut flir Seefischerei, 285 Bremerhaven.

GERMAN DEMOCRATIC REPUBLIC
Dr. B. Schreiber, Institut fur Hochseefischerei, 251 Rostock-Marienehe.

ICELAND
Mr. H. Vilhidlmsson, Marine Research Institute, Reykjavik.

NORWAY

Mr. J. Hamre, Institute of Marine Research, Bergen.

Mr. @. Ulltang, Institute of Marine Research, Bergen.

POLAND

Dr. S. Rymaszewski, Sea Fisheries Institute, Skr. Poczt. 184, 81-345 Gdynia.
Dr. E. Stanek, Sea Fisheriles Institute, Skr. Poczt. 184, 81-345 Gdynia.
PORTUGAL

Dr. R. Monteiro, Instituto de Biologia Maritima, Cals do Sodré, Lisbon-2,

UNION OF SOVIET SOCIALIST REPUBLICS

Dr. A.S. Bogdanov, All-Union Research Institute of Marine Fisheries and Oceanography (VNIRO),
V. Krasnoselskaya 17, Moscow.

Dr. A. Seliverstov, Polar Reserach Institute of Fisheriles, (PINRO), Knipovich Str. 6, Murmansk.

Mr. G.M. Tchoursin, Ministry of Fisheries, 12 Rozhdestvensky Blvd., Moscow.

Dr. V.K. Zilanov, Polar Research Inatitute of Fisheries (PINRO), Knipovich Str. 6, Murmansk.

UNITED KINGDOM

Mr. D.J. Garrod, Sea Fisheries Laboratory, Lowestoft, Suffolk, England.
Mr. B.B. Parrish, Marine Laboratory, P.0. Box 101, Victoria Road, Aberdeen.

UNITED STATES OF AMERICA

Mr. R.C. Hennemuth, Northeast Fisheries Center, National Marine Fisheries Service, Woods Hole, Mass. 02453.

FOOD AND AGRICULTURE ORGANIZATION
Mr. L.K. Boerema, Dept. of Fisheries, FAOQ, Via delle Terme di Caracalla, 00100 Rome, Italy.
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