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PREFACE

This thirteen issue of NAFO Scientific Council Reports containing reports
of Scientific Council Meetings held in 1992 is compiled in five secticns: Part
A -Report of the Meeting of 3-6 March 1992 which addressed requests for
scientific advice on fisheries management for Divisions 3L, 3N and 30 capelin.
Part B - Report of Scientific Council Special Meeting, 1-4 June 1992 which
addressed requests for assessing and projecting future stock levels for Divisions
2J, 3K and 3L cod. Part C - Report of the Meeting of 3-17 June 1992 which
addressed requests for scientific advice on fisheries management. Part D -
Report of the Annual Meeting of 14-18 September 1992 and the preceding Special
Session held during 9-11 September 1992. The report of the Symposium on "State-
of~the-Art in the Fish Stock Assessment: a Tutcrial/Workshop on Calibration
Methods and Their Practical Use” is included in the report of the Annual Meeting,
and Part E - the Agenda, List of Research and Summary Documents, List of
Participants, and List of Recommendations relevant to Part A, B, C and D.

The NAFO Scientific Council Reports series replaced ICNAF Redbook series
which terminated with the last issue in 1979, The first issue ¢of this series was
published in December 1980. :

December 1992 Tissa Amaratunga
Assistant Executive Secretary
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REPORT OF SCIENTIFIC COUNCIL

3-6 March 1992

Chairman: H. Lassen Rapporteur: T. BAmaratunga
I. PLENARY SESSICNS

The Scientific Council met at the Northwest Atlantic Fisheries Centre, St. John’ s,
Newfoundland, Canada, during 3-6 March 1992 upon the need identified at the September 1991 meeting
to review the status of capelin stocks in Divisions 3L, and 3NO. Participants from Canada and
European Economic Community {Denmark), and the Assistant Executive Secretary were in attendance.
In the absence of the Chairman, V. P. Serebryakov {(Russian Federation), the Vice-Chairman, H. Lassen
(EEC-Denmark), chaired the meeting. The meeting was called to order at 1005 hr on 3 March 1992.

The Council adopted the agenda (see Agenda I, Part E of this volume) and appointed the
Assistant Executive Secretary as rapporteur.

Sessions were concluded on 6 March 1992 at 0550 hr.

The adopted Report of the Standing Committee on Fisheries Science (STACFIS) is given in
Appendix I.

Brief summaries of the S5tanding Committee Reports and other matters considered by the

Scientific Council are given below in Section II-IV. The Agenda, List of Research (SCR) and Summary
(S€S) Documents and List of Participants of this meeting are given in Part E of this volume.

II. PFISHERY SCIENCE (see STACFIS report, App. I}

1. Stock Assessments

The Council noted that STACFIS had reviewed the status of capelin stocks in Divisions 3L and
3NO. The summaries of the assessments are given below.

2. Other Matters

a) Preparation for Special Session 19282

The Council noted that preparations for this workshop were well under way and a three
day meeting will be held 8-10 September 1892 at NAFO Headquarters, Dartmouth, Nova
Scotia, Canada, with R. Mohn and R. Cook as co-conveners. A workbook will be issued
at the Scientific Council Meeting in June 1992.

b) Consideration of a Special Session in 1993

The Council recognized the value in maintaining centinuity in the Special Session
series and agreed with the STACFIS decision that further consideratien of possible
symposium topics should take place. The Scientific Council endorsed the STACFIS
recommendation on this matter and agreed to review the progress at the June 1932
meeting.

c) Review of Data Availability for Designated Experts for June 1992 Stock Assessments

The Scientific Council emphasized the importance of timely submission of data to the
Designated Experts and concurred with STACFIS that the Secretariat should send
reminders to the various Contracting Parties.




§.C. 3-6 Mar

Source of informatiocn;

1z

SUMMARY SHEET ~ Capelin in Division 3L

Year 1984 1985 1986 1987 1988 188% 1930 1991
Recommended TAC 38 60 130 283 20 335 350 =
Agreed TAC 26 26 55 25 45 46 56 56
Reported catches 33 25 48 19 53 522 47? 212
Non-reported catches

Total landings 33 25 48 19 53 522 482

Sp. stock biomasg 382 596 1300 2830 900 3345 3500 1900°
Recruitment® (age 2) 73.2 73.2 63.7 87.8 380.4 31.48 353.2

Mean F

No information available

1

Provisional.

measured directly

Catches:

Data and Assessment:

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1%92:

T
STACFLIS coneluded that a catch of 50 C0C tons as in
recent years|would be well below a 10% explcitation rate.

Up to 1990, these are projected.
Recruitment at age 2 in the year shown.
were projections from acoustic surveys.

Weights in '00C tons

The 1391 estimate is back-calculated.
Recruitment 1982-85

From 1986 to present,
from accustic surveys.

All catches are inshore and determined by market.
Japanese rce market.

The dominant market is the

Projections from acoustic survey estimates of recruiting year-classes.

Hot estimated but very low.
10%.

Recommended TAC based on exploitation rate of
Catches were much lower than the recommended TAC in recent years.

Estimated from acocustic surveys. 1989 year-class at age 2 from acoustic
surveys, 1988 year-class in 1591 estimated from a significant relationship
between inshore trap catch rates and mature biomass from same year acoustic
survey.

High dufing late-1980s but now declining.

1992 biomass projected to be about one-third of 198% and 1990 levels.

Option Basis Predicted catch (1992) Predicted SSB (1.1.1993)

Fop =

F g No information awvailakle

Frax =

Recommendaticns: A catch of 50 000 tons, as in recent years, would not exceed 10% exploitatien

Special Comments:

rate.

Based on recent analyses, the goal of providing a TAC of 10% of the projected
mature biomass has been met reasonably well. The actual TACs and landings
have been well below the advised TAC. STACFIS concluded that fishing has not
contributed to the present decline in the capelin stock.
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SUMMARY SHEET - Capelin in Divisicns 3N and 30
Source of information:
Year 1584 1985 1986 1987 1988 1989 1990 1991
Recommended TAC 0 0 0 14 10 28 30 30
Agreed TAC 0 0 0 10 15 28 30 30
Reported catches 0 c 0 1 7 51 21t
HNon-reported catches
Total landings 0 1 7 5! 21!
Sp. stock bicmass? 88 212 527 273 560 28 -
Recruitment (age ) No information available
Mean F
! Provisional.

In some years, these are averages of USSR and Canadian

acoustic surveys
were available.

Catches:

Data and Assessment:

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1592:

and in other years only Canadian estimates
These are estimates of mature bicmass.

Peakx catch in 1975 of 132 000 tons.

Acoustic surveys of the spawning stock through 1%81-83.

available for 1990 spawning biomass.

Weights in 7000 tons

Fishery was closed during 1%7%-86.

No estimates

Explecitation considered to be less than 10% of long-term mean spawning

bicmass.

Ko estimates but assumed to follow same trends as adjacent stocks.

Mean stock size 1981-89 was abeout 303 000 tons.

USSR acoustic surveys during

1975-77 indicated mean biomass of 212 000 tons.

Stock will probably decline.

Option Basis Predicted catch (1992) Predicted S5B (1.1.1993)
Fon =

F 4 No information available

Foax =

Recommendations: Ne basis to change advice.

Special Comments:

Based on expected decline,
biomass.

a catch of 30 000 tons may exceed 10% of mature
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III. PUBLICATIONS ({(STACPUBR)

Progress Review: Journal Issue of 1989 Special Session

The three members of STACPUB present at this meeting met briefly on 6 March. STACPUB noted
that while the review of some papers presented at the Special Session in September 1989 were
still pending, several papers for this issue of the Journal were already in galley proofs.
It was agreed that whatever papers are ready for print should be published before the end of
1992. Further, the editor should be approached for a discussion on how to conclude the

reviews of the remaining papers. It was agreed that this topic should be further discussed
and finalized at the June 1%92 Meeting.

IV. ADOPTION QF REPCRTS

The Scientific Council adopted the STACFIS report and adopted the report of this meeting.

V. ADJOURNMENT

There being no further business, the Chairman thanked all of the participants for their

contributions. Gratitude was also expressed to the Secretariat for their assistance throughout the
meeting.
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APPENDIX I: REPORT OF STANDING COMMITTEE ON FISHERY SCIENCE (STACFIS)

Chairman: D.B. Atkinson Rapporteur: Varicus

' The Committee met at the Northwest Atlantic Fisheries Centre, St. John's, Newfoundland,
Canada, during 3-6 March 1392 to consider and report on matters pertaining to capelin in Div. 3L and
Div. 3ND referred to it by the Scientific Council. Discussions pertaining to Div. 3L capelin had
been deferred from the June and September 1991 Meetings. In view of the uncertainty about the status
of the capelin stock in Div. 3L, and noting that both Canada and USSR will be conducting surveys in
Div. 2J and 3KL in late 1991, the Council had recommended that a Scientific Council Meeting be held
to examine additional data in late February or early March 1992. In light of detailed discussions
of Div. 3L capelin, the Committee reviewed advice from June 1991 pertaining to Div. 3NC capelin (see
Agenda I, Part E of this volume). Participants attended from Canada and European Economic Community
(Denmark) and the Assistant Executive Secretary was in attendance.

I. STOCK ASSESSMENTS

1. Capelin in Division 3L (SCR Doc. 91/125, 92/1, 2, 3, 4, 5, &, 7, 8)

a) Introducticn

Nominal catches of capelin in Divisicn 3L were less than 4 000 tons between 1970 and
1973, then increased to 58 000 tons in 1974 and declined to 12 000 tons in 1879%9. No
offshore fishing had occurred since 1978. Provisional statistics for 1991 indicated
a total catch of 21 000 tons in the inshore fishery by purse seines, traps and beach
seines during July and August. The 1981 fishery occurred approximately one month
later than normal due to the late appearance of capelin near spawning beaches. While
catches in all bays of Div. 3L were lower than the 1988-80 catches and the 1891 TAC,
catches were extremely low (<100 tons) in the southern areas (Scuthern Shore and St.
Mary’s Bay). In recent years, the final TAC has been based on the market forecast
for roe capelin. Recent TACs and catches (/000 tons) are as follows:

1981 1982 1583 19284 1985 1986 1987 1988 1989 19%0 1991

Advised TAC 30 -t 60 38 60 130 283 90 335 3350 -2
TAC 30 30 30 26 26 55 25 45 46 56 56
Nominal

landings 24 27 25 33 25 48 19 53 52% 48? 213

! No STACFIS advice.
2 STACFIS concluded that a catch of 50 C0C tons as in recent years would be well
below a 10% exploitation rate.

? Provisional data.

b) Input Data

i) Commercial fishery data

A logbook survey of the inshore capelin fishery in Div. 3L, designed to
provide estimates of catch-per—unit-effort, was initiated in 1981. Trapnets
and purse seines (where catches were derived from the addition of the
quantities of discards from loghooks) show a decrease from 1990.

1581 1982 1983 1984 1985 1986 1987 1988 1589 1550 1591

Trapnets

{tons/day) 2.9 3.1 3.4 2.9 4.6 4.6 8.8 6.2 6.7 8.6 7.3

Purse seines

{tons/day) 9.4 16.4 18.8 14.3 1%.4 19.0 18.1 20.7 24.3 21.4 16.2

The 1991 trap catch rate was above the 1981-90 average of 5.2 tons/day while
the 1991 purse seine catch rate was below the 1981-90 average 17.9 tons/day.
STACFIS recommended that means of daily catch rates and associated variances
of the Inshore capelin fishery in Div. 3L be calculated for future
assessments.

Discarding rates in 1991 were 53% of landings for purse seines and 104% of
landings for traps, both of which were higher than the 38% and 32%,
respectively, reported for the 1990 fishery. This increase was due to the
fact that capelin did not meet market requirements (size of capelin, redfeed
and proporticn of females).
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Preliminary age composition data for the commercial fishery indicated that
the 1988 (49%) and 1987 (31%) year-classes predominated in the catches.

Research survey data

Aerial surveys. Aerial surveys of capelin in Trinity and Conception Bays
were conducted in June and July during 1982-91. During 199C and 1991, the
photographic method of recording, measuring, and counting capelin schools was
replaced by an imaging spectrometer, the Compact Airborne S$pectrographic
Tmager (CASI). The latter technique provided more efficient data acquisition
ard analysis, and a comparison of the twc techniques indicated a significant
correlation between the school area measurements. Total surface area of
schools provided an index of abundance. The 1990 survey coverage was
generally gocd except for one transect., The resulting estimate was about 60%
of the 1989 estimate and about half the highest (1987). The 1991 survey
recorded very few schoals due to the late arrival of capelin inshore.
hlthough the survey was extended inte July the CASI portion of the survey
ended (due to unavailability of equipment) several days before capelin
schools were observed in the Bays and before spawning took place. Visual
cbservations during coverflights after the CASI survey indicated that more
schools were arriving in the survey area. Consequently, STACFIS concluded
that the 1991 estimate is not representative of stock status.

The aerial survey index 1982-90 is significantly correlated with the trap
catch rate series and the projections of mature biomass from previous
assessments. o

Acoustic surveys. A USSR acoustic survey was conducted in Div. 3LNC during
6 June~6 July 1991. This survey was approximately one month later than
previous surveys because of heavy ice conditions over the northern Grand Bank
and because few capelin had been observed during a May trawl survey over ice-
free areas. The biomass estimated from this survey was 36 0C0 tons in Div,
3L and 82 000 tons in Div. 30 for a total of 118 000 tons. The 1989 year-
class predominated in Div. 3L and northern Div. 30 followed by the 1988 year-
class. Prespawning fish of the 1988 vyear-class predominated ({48%) in
southern Div. 30 while the 1989 and 1987 year-classes were next in abundance.

Another USSR acoustic survey was conducted during 15-30 November 1991
concurrent with the 0-group survey. The bilo-mass was estimated to be 11 000
tons with the 1990 year—class accounting for 94% of numbers.

Two acoustic surveys conducted by Canada in Div. 3L during May and late June-—
mid July 1991 were previously reported (NAFO Sci. Coun. Rep., 1991, p. 130).
The biomass estimate from the May survey was 116 000 tons and from the later
survey, 147 000 tons. TIwo strata in Div. 3L were surveyed by Canada during
21-28 Qctober 1991 as an extension of a Div. 2J+3K survey. The original
design of the Div. 2J+3K survey was altered during the survey based on an
observer’s report of large quantities of capelin in Div. 3L at the same time
as no capelin had been detected in Div. 2J. The bkicmass estimate was 11 400
tons with the 1990 year-class accounting for 94% of the estimate by numbers.

Bottom-trawl surveys - Autumn. The distribution of incidental capelin
catches in the annual bottom—trawl surveys conducted by Canada during
November and December 1%77-91 was examined. In Div. 2J+3K in 1991, capelin
were recorded at 39% of the fishing stations. This was the third highest
frequency of occurrence in the period 1981-91. However, the 1991 survey was
not directly comparable to surveys in earlier vears because the number of
stations assigned to each stratum was not roughly proportional to stratum
area as it had been in the past. Catches were moderately large. Very few
capelin were caught on Hamilton Bank and toward the ccast o6ff southern
Labrader and northeastern Newfoundland. Largest catches were obtained in the
region of western Belle Isle Bank and Funk Island Deep, and on northern and
western Funk Island Bank. The distribution in 1991 was similar to that
cbserved in 1987 and 1990, with perhaps an even greater tendency toward a
southeasterly distribution. Most of the large catches on Funk Island Bank
cccurred in those strata omitted from the Canadian acoustic survey.

In Div. 3L, capelin were recorded in 21% of the stations. This was similar
to the frequency of occurrence in 1990, and approximately half the frequency
recorded in 1988 and 188%. Capelin occurred primarily north of 48°N, with a
few small catches along the northeast slope of Grand Bank, near the shelf
edge in southeastern Piv. 3L, and in the southern Avaleon Channel. There were
no catches on the plateau ¢f Grand Bank.

Bottom-trawl surveys were also conducted in Div. 2GH in Nevember 1991 and in
Div. 3NO in October-November 1%$91. Only one capelin was caught in Div. 2GH.
4 few small catches of capelin were recorded in northwestern Div. 30 and near
the shelf edge in northeastern Div. 3N. There was no evidence from these
surveys that large quantities of capelin were distributed either north or
south of the Canadian acoustic survey.
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Sounder paper records from groundfish trawl surveys conducted during Cctober,
November and December 1991 in Div. 2J+3KLNO were visually examined for
evidence of any large concentrations of pelagic fish. These sounder records
were collected while the vessels were steaming between sets and during sets.
Although the quality of the records was generally peor and in some cases, the
entire water column could not be examined, there was no evidence of large
concentrations of pelagic species. i

Bottom—trawl surveys and predator stomach contents - Spring. The
distribution of capelin in Div. ALNG was interred from the by-catch of
capelin in Canadian bottom-trawl surveys and the cccurrence of capelin in
stomachs of cod caught during these surveys. In many years, such as 1987,
capelin were found in eastern, northern and western Div. 3L, northwestern
Div. 30 and toward the shelf break in both Div. 30 and Div. 3K. Only rarely
were large catches cobtained on the plateau of Grand Bank in Div. 30, Div. 3N
and southern Div. 3L. In 1991, capelin were caught at many stations in
eastern and northern Div. 3L and at numerous stations near the shelf break in
southern Div. 3NO. A notable difference from earlier years was the absence
of large capelin catches in southwestern Div. 3L.

Examination of stomachs of cod caught during the bottom-trawl surveys in 1387
and other years prior to 1991 revealed a gecographic pattern of predation on
capelin which was similar to the pattern shown by the capelin catches. 1In
1991, poor cod catches resulted in the absence of stomach content data from
most stations in western and southern Div. 3L, many stations in Div. 30, and
most stations in Div. 3N. Large quantities of capelin were found in cod
stomachs from northeastern Div. 3L, where large quantities were found in most
previous years. There was little or no capelin found at the few stations for
which stomach samples were available in scuthwestern Div. 3L.

Examinztion of stomachs of predators (cod, Greenland halibut, American
plaice) caught during a USSR bottom-trawl survey in Div. 3LNO in April-May
1991 revealed the presence of capelin in northeastern and eastern Div. 3L and
along the shelf edge in Div. 3N. Capelin were recorded in predator stomachs
in a few stations in central and western Div. 3L. The majority of capelin
found in predator stomachs were 13-16 cm in length.

The general impression from bottom-trawl catches and examination of predator
stomachs is that in May 1991 capelin were broadly distributed in northeastern
and eastern Div. 3L, but that there had not been a migration of large
quantities of capelin into southwestern Div. 3L.

Environmental data

The environmental conditions on the Newfoundland and Labrador continental
shelves were anomalous during 1991 and continued a general c¢ooling trend
initiated during the late—-1980s. Below normal early winter air temperatures

during 1990-91 increased ice growth and retarded ice melt of the advancing

pack ice. Stronger northwesterly winds increased ice flux from higher
latitudes, while less frequent offshore winds kept the ice floes over the
shelf, reducing the ice melt. In response to major storms with onshore winds
in the spring, severe rafting cccurred, increasing the ice volume over the
shelf. Below normal spring/summer air temperatures reduced ice melt during
ice retreat. The net result was the worst ice year in 30 years both in terms
of ice cover and duration.

The surface warming in 1991 was 4 to & weeks later than normal and even when
the maximum temperature was reached at the normal time, August, the peak
values were more than 1°C below average. In comparison, even though a
similar delay in surface warming occurred in 1984, ancther cold year, the
near-surface peak temperature was about 3°C higher than in 1981. The surface
ceoling in the fall 1991 was not significantly different from normal.

above zero temperatures, normally occurring in early May at 30-m, did not
occur until the end of August. In contrast, even in 1984, temperatures
reached above zero values by the end of May. The thickness of the warm
surface layer was the lowest in 1991, about 30 m in August 1551 compared to
over 60 m in other years. The bottom temperatures in 1991 were belcw normal
and the areal extent of subzero temperatures at the bottom was the largest
during 15%91.

The 1991 July cold intermediate layer area was one of the largest since 1948,
comparable to 1984 in total area. The subzero water mass extended further
south in 19891 compared to other years.

Biological data

Since 1987, capelin egg deposition has been estimated from the mid-tide zone
of 15 capelin spawning beaches in Conception Bay. The estimates of egg
deposition represent an index rather than total abundance because this study
concentrates only on eggs released during peak spawning periods, eggs in the
nigh-tide and low-tide areas are not enumerated and spawning may occur in
subtidal areas, as occurred in 1991. Spawning was delayed up to 30 days in
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1991 compared to 1887-50. The 1991 estimate for geometric mean egg

concentration was about the same as 1987 and 1990, about orne half the 1988
estimate and about 50% higher than the 1628% estimate.

A long-term (since 1977) monitoring of seabird diets during Rugust indicated
a shift in diet of gannets on Funk Island during 1990 and 1991 from mackerel
and Atlantic saury to capelin. This shift was associated with unusually cold
summer sea surface temperatures.. During these cold conditions, mackerel and
Atlantic saury which had been important components in the diet declined.
These fish are seasonal migrants from southern waters. The maturity of
capelin was delayed and they migrated into the nearshore regions later than
usual. .Murres feed almost exclusively on capelin during August. During
1930, . 4% of females in murre diets were gravid whereas in 1991, 48% were
gravid. This was indicative of the late maturity of capelin during 1991.
The median egg laying date for murres was delayed in 1990 and 1991, and in
1991 was the latest in 16 yearS. The changes in behaviour for both seabird
species could be linked to the cold water temperatures which were apparent in
1990 and intensified in 1991.

Estimation of Parameters

STACFIS examined several histerical relationships in order to evaluate the data from
the most recent years. Catch-rate-at-age values from inshore gears showed the same
trends in relative year-class strengths for traps and purse seines in beoth Div. 3L
and Div. 3K, The 1983 and 1986 vear-classes were the highest (1978-87 year-classes)
while the 1987 year—class was third highest. These year-classes have contributed to
relatively high biomasses during the mid- to late-1980s in contrast to the early-
1580s when year—classes were weaker and biomasses lower. The same trends in year-—
class abundance (1981-87 year-classes) was also evident in the estimates of abundance
of age 2 capelin from acoustic series in Div. 3L and Div. 2J+3K.

There was a statistically significant relationship (Fig. 1) between the inshore catch
rate of traps in Div. 3L and the mature biomass projected during previcus STACFIS
assessments using acoustic data from spring surveys in Div. 3L (1%83-%21). The mature
biomass projected for 1991 was highest in the series while the 1991 trap catch rate
was the third highest.
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Fig. 1. Capelin in Diwv. 3L: relationship between mature biomass and
i trap catch rates. Mature biomass was derived using acoustic
survey estimates of year-c¢lass abundance from the preceding

year and projecticn parameters as in.past STACFIS

assessments. N

The relationship (Fig. 2) between mature biomass estimated from Div. 3L Canadian
surveys and the trap catch rate in Div. 3L in the same year was alsc statistically
significant (1982-%1). The 1991 trap catch value was higher than would have been
expected from the 1991 survey results.
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Fig. 2. <Capelin in Div. 3L: relationship between trap catch rate and
mature bicmass. Mature biomass was estimated from Canadian
acoustic surveys in the same year as the trap catch rates
were cbserved.

STACFIS recommended that the relationships between acoustic survey estimates of
mature biomass and inshore catch rates continue to be investigated with more emphasis
placed on the identification of the statistical properties.

In an analysis of acoustic data from the Canadian Div. 3L survey series (1982-91},
estimates of survival for immature and mature capelin were calculated. The estimate
of survival for immatures was substantially lower than that currently used. The
survival estimate for mature capelin was constant over all ages and higher than those
currently used. STACFIS noted that the differences would potentially result in very
different stock perspectives and requested further analysis. Specifically STACFIS
recommended that the new estimates of survival of immature and mature capelin be used
in a time-series of projections and compared to the inshore catch-rate series. In
addition, the survival of makture Ffish could also be compared to survival rates
derived from inshore catch data.

Using the same acoustic data, the performance of the existing management procedure
was assessed by Monte Carle simulation., The results indicated that it is highly
unlikely that the recommended TAC in any year exceeded 20%. STACFIS noted that this
study was initiated in part to address a Fisheries Commission request in 18%1 to
Scientific Council concerning the walidity of STACFIS recommendation of a 10%
exploitation rate for capelin.

Assessment Results

STACFIS noted that several acoustic biomass surveys in both SA 2+ Div. 3K and Div.
3L had exhibited declines in capelin abundance during late-1990 and throughout 1991.
These surveys have been the basis for the assessment and projections throughocut the
1980s. .

The inshore trap catch rates and egg deposition rates during 1991 were within the
range of values observed in previous years. These observations indicated that the
overall insheore abundance of mature capelin during 1991 did not decline
substantially. This is in contrast to expectations based on the relationship between
mature biomass measured during the offshore survey and trap catch rate several weeks

‘later {Fig. 2). The trap catch rate would have been predicted to be less than one-

half what was recorded.

STACFIS concluded that an explanation for the discrepancy, was that the 1991 cffshore

acoustic survey results for the 1988 and 1987 year-classes may not represent stock
status.
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Although no analyses were available tc explain the survey results, STACFIS noted that
the discrepancies were probably linked to the anomalous hydrographic conditicns
throughout the Northwest Atlantic during late-19%0 and 1991. The capelin biclogical
cycle apparently was disrupted in many instances; examples were the reduced capelin
beach spawning in southern areas, the late spawning of capelin in other areas and the
change in seabird diets and median egg laying times during cold years. In all cases,

the unusually heavy ice cover and cold water conditicons were probably contributing
factors.

Prognesis

The major contributicns to the mature population in Div. 3L during 1992 will be the
1988 and 198% year-classes. STACFIS performed twe projections, one which is
comparable to past projections (Projection 1) and one which accounts for the
conclusion that the 1987 and 1988 year-classes may have been underestimated during
the offshore survey (Projecticn 2).

Projection 1: Spawning mortality and proportion mature were the same as used in
previcus assessments (Table 1). The weight-at-age vector used in this projection was
derived from inshore sampling data for 1982-89, Unlike past projections, 1991
catches.were removed during the projection. As in recent assessments, estimates of
year—class strengths for immature and mature capelin were derived from the May 1991
Canadian survey.

Table 1. Capelin in Div. 3L: parameters used in the projecticns of
stock size {(former mean weights—at-age in parentheses).

Age Spawning Proportion Proportion Mean wt
(yr) mortality mature! mature? (g)
3 : 1.3¢ 0.47 0.63 28.3 (21.2)
4 1.6% 0.87 0.97 36.0 (28.4)
5 2.23 0.93 : 0.9% 34.3 (31.1)

! Used to calculate mature biomass in 19%2. Same procedure

as in previous assessments.

Means from survey data 1982-89. Used only in Projection 2
to estimate total numbers—at-age from mature numbers—at-
age in 1991.

F

The results of the projections, using the estimates of year-class strength and
parameters as outlined above, together with M = 0.30 and a spawning date of 1 June
are given in Table 2.

Takle 2. Capelin in Div. 3L: projections of stock size in 1992 from
Projection 1.

Number of fish (millions)

Age June 1991

{yr} Mature Immature ] June 1992
2 383 7 269 .
3 2 874 344 5 562
4 471 0 674
5 . 26

Biomass (tons) of mature fish 96 000

Projection 2: Spawning mortality, proportion mature used to calculate mature biomass
in 1992 and the new weight-at—age vector were the same as used in Projection 1 {Table
1). The estimates of mature and immature capelin of the 1989 year-class were from
the May 1%91 Canadian acoustic survey. The 1988 and 1987 year-classes were estimated
from the relationship (1982-90) between mature biomass from the offshore acoustic

survey and inshore trap catch rate (Fig. 2). The mature biomass was converted to
age-group estimates using inshore sampling data and estimates of proportions mature
from 1982-89 survey means (Table 1). The results of this projection using these

parameters together with M = 0,30 and a spawning date of 1 June are given in Table
3.
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Table 3. Capelin in Div. 3L: projections of stock size in 1992 from
Projection 2,

Number of fish (milliens)

Age June 1991

{yr) Mature Immature June 1992
2 383 7 289 .
3 41 205 24 187 5 562
4 26 55% 823 25 438
5 . . 4 201

Biomass (tons} of mature fish 1 005 000

STACFIS noted that both pro;ectlons indicate a decline in capelin biomass for 1992.
However, based on the previous discussion, S8STACFIS concluded that the second
projection more reasonably reflects the llkely spawning stock status in 1992 relative
to previcus years. The actual TAC 1s set on market considerations, and in most
recent years (1988-3%1) has been arcund 50 000 tons. STACFIS concluded that this
level of catch in 1992 would probably not exceed a 10% exploitation rate.

f) QOther Consideratigns

STACFIS noted that the projected biomass in 1$92 represents a decline to about one-
third of 1989 and 1930 ievels.

Based on the analysis considered at this meeting, the goal of providing a TAC of 10%
of the projected mature biomass has been met reascnably well. In fact, the actual
TACs and landings have been well below the recommended TAC. Consegquently, STACFIS
concluded that fishing has not contributed te the present decline in the capelin

stock,

a conclusicon which confirms a similar cobservation made during the 1991

September assessment meeting (NAFO Sci. Coun. Rep., 18981, p. 130).

Capelin in Divisions 3N and 30

a) Introduction

During its September 1991 Meeting (NAFQ Sci. Coun. Rep., 1991, p. 131), STACFIS
recommended that the status of the capelin in Div. 3NO be reconsidered at the Special
Meeting early in 19%2.

Preliminary catch statistics for 1991 indicate a catch of 30 tons reported by EEC.

b} Input Data
i) Research survey data

A USSR acoustic survey was conducted in Div. 3LNO during 6 June-6& July 1991.
This survey was approximately one month later than previous surveys because
of heavy ice conditions over the ncorthern Grand Bank and because few capelin
had been cbserved during a May trawl survey over ice—free areas. The biomass
estimated from Div. 30 was 82 000 tons. The 1989 year—class predominated in
northern Div. 30 followed by the 1%88 vyear-class. In southern Div. 30,
prespawning fish of the 1988 year-class predominated while the 1989 and 1987
year—~class were next in abundance.
A USSR acoustic survey carried out on the spawning grounds in Div. 3N during
the second half of June did not detect capelin. Given the late spawning on
beaches in Newfoundland, this lack of capelin in Div. 3N is most likely
related to abnormal hydrographic conditions. STACFIS concluded that this
survey probably occurred prior to any arrival of ripe fish on the spawning
grounds.

c) Estimation of Parameters

The relationship between the larval index from the USSR 0-group surveys and'year—
class strength measured in Div. 3L acoustic surveys conducted by USSR was not
statistically significant for the years 1983-89 (1985 missing).

d) Prognosis

Based on the lack of any relationship between the O-group larval survey and
recruitment at age 2 as measured in the acoustic survey, the conclusicons reached by
STACFIS during the June 1991 assessment meeting may be optimistic. Specifically, the
1989 year-class appeared as abundant as the 1983 year-class in 0-group surveys;
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however, this year-class was only about 2% of the 1983 year-class at age 2 in the
USSR acoustic survey. STACFIS has no basis on which to alter its advice of a TAC

of 30 000 tons in 1992 but based on the above considerations notes that a catch of
30 000 tons in 1992 may exceed 10% of the spawning biomass.

II. OTHER MATTERS

Preparations for the Special Session in 1992

A progress report of preparations for the upcoming Special Session on "State—of-the-Art in
Fish Stock Assessment: a Tutorial/Workshop on Calibration Methods and Their Practical Use",
was tabled. Based on responses to-date, it is anticipated that there will be from 25-30
participants. The session is planned to be of 3 days duration (8-10 September 1992) with

-lectures in the mornings and hands-on work in the afternoons. It is proposed to deal with

three different types of seguential population analysis calibrations: use of ad hoc
techniques with aggregated data, the Laurec-Shepherd and ADAPT methods. A workbook is

presently being prepared, and will be available for distribution during the June, 1992
meeting. :

Consideration of a Special Session in 1993

During the September 1991 Meeting, three possible topics were discussed (NAFQ Sci. Coun.
Rep., 1991, p. 132-133). It was concluded then that 1993 would be too early to hold a
symposium on any of those. It was also concluded then that it was not necessary to hold a
symposium every year, and as such no symposium was proposed for 19%3.

During this meeting, there was some recognition that there is value in maintaining continuity
in the Special Session series. It was decided that further consideration of possible
symposium topics should take place, and that a symposium could be held in 1993 if appropriate
discussions take place early during the June 1992 Scientific Council Meeting. As such, it
was recommended that the Assistant Executive Secretary draft a letter to Designated Experts
requesting their consideration and input into the selection of a number of possible Special
Session topics. These will be discussed at the beginning of the meeting in June, and a final
decision on a 1993 symposium will be made at that time.

Review of Data Availability for Designated Experts for June 1992 Stock Assessments

Because ¢of the limited participation at this meeting, full discussion of this agenda item did
not take place. Nonetheless, the Secretariat was requested to write the various Contracting
Parties reminding them of the discussions which tcok place in June 1391 concerning the timely
provision of data (NAFO Sci. Coun. Rep., 1991, p. 44), and requesting their compliance. A

list of Designated Experts along with their addresses should be included in this

communication.
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REPORT OF SCIENTIFIC COUNCIL

Special Meeting, 1-4 June 1992

Chairman: V. P. Serebryakov Rapporteur: T. Amaratunga
I. PLENARY SESSTONS

The Scientific Council met at the NAFO Headquarters at 192 Wyse Road, Dartmouth, Nova Scotia,
Canada, during 1-4 June 1992, upon the request from Canada as a Coastal State for advice on the
status of the cod stock in Div. 2J, 3K and 3L, Representatives attended from Canada, Cuba, European
Economic Community (Denmark, France, Germany, Portugal, Spain and United Kingdom), Japan, Russian
Federation and an observer from the United States of America. The NAFO Executive Secretary and
Assistant Executive Secretary were in attendance.

The Chairman noted that this special meeting was requested on 24 April 1992, with less than
the required 60-days advance notice to call the meeting on 1-2 June 1992 in accordance with Rule 4.3
of the Rules of Procedure. However, a mail vote had been taken to waive this requirement.

The meeting was called te order at 1000 hr on 1 June 1992.

As was the usual practise, the Council appointed the Assistant Executive Secretary as
rapporteur.

The Assistant Executive Secretary informed the Council that a request had been received from
a non-Governmental Crganization to attend the meetinyg as observers. The Council unanimously agreed
not to extend an invitation at this time.

The provisional agenda was then adopted (see Agenda II, Part E of this wolume). Noting
Canada’s request for the report of this meeting by 4 June 1992, the Chairman hoped that the work
would be concluded before the end of the meeting on 2 June 1992. Requesting STACFIS to undertake
the steock assessments, the session was concluded at 1025 hr.

The Council reviewed the progress of STACFIS deliberations on the evening of 2 June 1992, and
agreed to meet when possikble during 3-4 June 1992.

The concluding session was:-convened at 0945 hr on 4 June 1992. The meeting was adjourned at
1415 hr on 4 June 199%2.

The adopted Report of the Standing Committee on Fishery Science (STACFIS) is given in
Appendix I. A brief summary of the Standing Committee report and other matters addressed by the
Council are given in Sections IX to III below., The Agenda, List of Research (SCR} and Summary (5CS3)
Documents and List of Participants of this meeting are given in Part E of this volume.

IT. FISHERY SCIENCE (see STACFIS report, App. 1)

1. Stock Assessments

The Scientific Council acknowledged that STACFIS had reviewed available documentation
pertaining to the status of cod in Div. 2J+3KL as requested by Canada pursuant te Article VII
of the Convention. The Council cencurred with the conclusion of STACFIS that this cod stock
has recently declined rapidly and is currently at or near the lowest level ogbserved. 1In
addition, the Council agreed that the . low spawning stock biomass, as approximated by the age
7+ biomass, is cause for concern although there will be scme short-term increase related to
growth of the relatively strong 1986 and 1987 year—-classes . Longer term recoevery will
depend on the actual strength of the 1988-1991 year-classes, and the level of harvest of the
1586-19287 year-classes will be critical as well. The Council concurred that the cause(s) of
the decline is not clear at present, and agreed that it would not be prudent te provide
projections beycend 1992 until the processes taking place are better undertock and additional
commercial and research data collected during 1992 are available and can be analyzed. The
Council endorsed the recommendation of STACFIS that fishing mortality should be reduced in
1992 from the level of recent years and supports their comment that it would be wise to
consider F,, catch to be 50 000 tons, the lowest of the range of estimated F,, values. It
was noted that the 1992 catch (to the end of May) was estimated to be about 25 000 tons.

The Council endorsed the research recommendations of $TACFIS detailed as follows:

- further investigations into the relatlonsh;ps between the areal extent of the cold
intermediate layer, and recruitment of cod in Div. 2J+3KL be carried out,

- further investigations of the linkage between ocean conditions at West Greenland and
Labrador be carried out, and

- all data on cod relative to the commercial fisheries and research vessel surveys in
Div. 27+3KL during 1992, should be made available at the earliest possible date in
1983, to facilitate the next assessment of this stock.
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Source of infermation:
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SUMMARY SHEET - Cod in Divisions 2J, 3¥X and 3L

Year 1985 1586 1987 1988 1989 1930 1991 1992
TAC 266 266 256 266 235 199 190 120
Ccatch 231 252 235 269 253! 219! 150
offshore catch 151 179 156 168 1511 106t 902
Fixed gear catch 80 72 79 101 103 113 60*
Sp. stock biomass BDAPT 303 290 299 332 299 181 110
Laurec/Shepherd (L/§) 302 287 295 324 282 155 T2
Recruitment (age 3) ADAPT 353 173 154 217 385 520 193
L/S 340 161 139 184 297 452 165
Mean F (ages 7-9) ADAPT 0.55 0.52 0.56 0.72 0.91 0.96 0.68
L/S 0.55 0.53 0.57 0.75 0.99 1.3 1.4

! Provisional
2

catches:

Data and assessment:

Fishing Mortality:

Recruitment:

State of the stock:

Forecast for‘1993:

Canadian surveillance estimated 111. See details under *Catches’ below.

Catches declined from 2 high of 810 000 tons in 1968 to a low of 138 000
tons in 1978, During 1982-90 catches ranged between 219 CO0 and 270 000
tons. Preliminary data reported to NAFQ indicated a catch in 1991 of
about 150 000 tons, although Canadian surveillance estimates along with
reported catches put the 1991 catch at about 171 Q00 tons. The Canadian
fixed gear catch declined from 113 000 tons in 1990 to 60 000 tons in
1891,

An analytical assessment of catch-at-age data was conducted using
Canadian RV survey data included in ADAPT and Laurec-Shepherd L/S
analyses. The 1991 Canadian RV estimate is about half the 1990 estimate.
[See Special Comment 1}

Analyses using both assessment techniques indicated that fishing
mortalities have increased from levels of about 0.5 in the mid-1980s to
values between 0.7 and 1.4 in recent years.

The 1886 year—class is estimated to be above average and the 1887 year-
class is estimated toc be strong from analyses using both assessment
methods. The 1986 year-class estimates were 385 and 300 million fish
while those for the 1987 year-class were 520 and 450 million fish freom
BDAPT and L/S respectively. Estimates, from both techniques, indicate
that the 1988 year—class is below average. Similarities noted between
the ceold intermediate layer (CIL) of the Labrador current and SPA age 3
abundance suggest that the 1989 year—class may be about average while the
1990 and 1%91 year-classes may be weak.

There is little doubt that the stock is currently at a low level. The
age 3+ bicmass, between 520 000 tons and 640 000 tons, and the age 7+
bicmass (approximately the $5B) between 72 000 tons and 110 000 tons are
presently at or apprcaching the lowest levels ever chserved for this
stock.

With the uncertainty regarding the causes ¢f the large decline in biomass
between 1990 and 1991 and given ancillary informaticn suggesting a lack
of fish in early-19%2, it was concluded that it would not be prudent to
conduct quantitative projections beyond 1992. Before advice for 1283
could be provided, data from the 1932 cemmercial fisheries and research
surveys should be evaluated.

Cption Basis Predicted catch (1992) : Predicted $SB (1.1.1993)

Foa = ) )

Fg = No information available

Recommendations: (see FISHERY SCIENCE above)

Special comments: 1. The fishing mortalities derived from the models used were not consistent
with research survey and commercial fishing data during recent years, nor
with declining trends in fishing effort ©f Canadian otter trawl fleet.
This could be related to assuming constant annual levels of natural
mortality for the assessment, which does not account for a possible
increase of natural mortality or emigratiocn in 1991,

- 2. Given the size of the weak 1988 year-class and the similarities between

the extent of the CIL and recruitment suggesting below average year-—
classes for the early-19%0s, the 1986 and 1987 year-classes will be the
main contributors to the SSB in the immediate future. The actual size
of the 1988-91 year-classes and the level of harvesting of cod of the
1986-87 year-classes will be critical to the future levels of both age
3+ and spawning bicmasses.
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2. QOther Matters

There were no other matters addressed.

TII. ADCPTION OF REPORTS

The Scientific Council adeopted the STACFIS repcort as presented and the report of this
meeting.

IV. ADJOURNMENT

There being no further business, the Chairman thanked all of the participants for their long
hours of work and the excellent scientific centributions. He also thanked scientists who submitted
high standard papers in the short time available, the Chairman of STACFIS for conducting the meeting
so efficiently, the Executive Secretary and Assistant Executive Secretary for the arrangements of
the meeting, and the Secretariat staff for their excellent support.
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APPENDIX I. REPQORT QF STANDING COMMITTEE ON FISHERY SCIENCE (STACFIS}

Chairman: D. B. Atkinson Rapporteur: Various

The Committee met at NAFO Headquarters, 192 Wyse Road, Dartmouth, Nova Scotia, Canada, during
1-3 June 1992 to consider and report on the matters pertaining to cod in Div. 2J, 3K and 3L referred
to it by the Scientific Council (see Agenda, Part E of this volume). Participants from Canada, Cuba,
Denmark {in respect of Farce Islands and Greenland), European Economic Community (Denmark, France,
Germany, Portugal, Spain and United Kingdom), Japan, Russian Federation and United States of America
and the Assistant Executive Secretary were in attendance. The Chairman welcomed the national
representatives to NAFC Headquarters and Canada.

I. STOCK ASSESSMENTS

1. Cod in Divisions 2J, 3K and 3L (SCR Doc. 92/6, 13, 14, 15, 18, 19, SCS Doc. 92/1, 9%, 10, 12,
13, 14, 16)
a) Introduction
i) Description of fishery

Nominal catches for this stock increased during the late-1950s and early-
1960s and peaked at Jjust over 800 000 tons in 1968 (Fig. 1). Catches rapidly
declined thereafter and were at a low of 139 000 tons in 1978. From 1982 to
1990 catches were in the range of 219 000 to 270 000 tons . However, based
on preliminary data reperted to NAFO, a reduction tc approximately 150 000
tons occurred during 1991, mainly because of reduced catches in the Canadian
fixed and mobile gear fisheries. The total Canadian catch increased from a
low of about 36 000 tons in 1974 to 214 000 tons in 1983. Catches then
declined to 130 000 tons in 1986 but increased to a high of 242 000 tons in
1988, Since 1988 catches have again declined and in 1991 the Canadian
catch was approximately 120 000 tons.
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Fig. 1. Cod in Div. 2J+3KL: inshore and offshore landings and TACs.
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1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992
Fixed Gear Catch 113 106 98 80 72 79 101 103" 113°  60*

Offshore Catch 117 128 135 151 178 156 168 151* 106* gper
Total Catch 230 232 232 231 252 235 269 253 219* 150

TAC 230 260 266 266 266 258 266 235 189 193¢ 120
® Provisional,

Canadian surveillance estimated 111.

Total allowable catches (TAC) were first introduced for this stock in 1973
but during the 1973-76 period did not result in the catches by any fleet

sector being restricted. During 1977 Canada extended its fisheries
jurisdiction to 200 nautical miles and TACs were reduced to more restrictive
levels.,

Canada estimates the catches of all fishing vessels that operate in the
Regulatory Area using information collected from fishing logbocks and
sighting obtained from surveillance platforms. Catch rates observed from
vessel boardings are used to determine total catch by fleet in the area.
These estimates indicated that the catch of cod by non-Canadian fleets in
the Regulatery Area in Div. 3L was about 48 900 tens in 1991, Of the total,
41 300 tons was estimated to have been taken by EC vessels and the remaining
7 000 tons taken by non-Contracting Parties. The officially reported
provisional EC catch of 24 464 tons (Portugal - 9 459 tons; Spain - 8 346
tons; and Germany - 6 45% tons) for 1991 was about 40% lower than that
estimated by Canadian surveillance. Prior surveillance estimates of the EC
ced catch for Div. 3L have been consistent with those reported. The catch by
non—Canadian fleets in the Regulatory Area was taken primarily during the
first six months of 1991.

Catch and allocaticn/allowance data from recent years indicated that Canadian
catches have been less than allocations for each year with major
discrepancies occurring mainly for the fixed gears. In 1991 the fixed gear
catch was lower than the allowance by about 50%, the largest discrepancy
since an allowance was first introduced in 1978.

During the 1960s, when the fishery was dominated by non-Canadian fleets, most
of the catch occurred in Div, 2J and 3L with Div. 2J generally predominating
(Fig. 2). Since that time catches have been mainly from Div. 3K and 3L.
Canadian landings by TC-5 otter trawlers have shown considerable fluctuation
between these divisions during the 1977-86 period.
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Fig. 2. Cod in Div, Z2J+3KL: landings by Division.
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In 1987 a Canadian management plan was put in place to distribute Canadian
otter trawl catches equally among all three Divisicons. As a result catches
were more evenly distributed during 1%87-89.

In 1990 and 1991 severe ice conditicns prohibited the otter trawl fleet from
fishing in Div. 2J during the winter months and during other months catch
rates were low. This resulted in a shortfall in the offshore allocation in
this division. The Canadian catch distribution for large otter trawlers by
division during 19%0 was 23% in Div. 2J, 34% in Div. 3K, and 43% in Div. 3L,
while for 1991 the distributicn was 1%, 50% and 49%, respectively.

The catch by fixed gears (traps, gillnets, handlines and longlines)
increased from a low of 35 000 teons in 1974 to 113 000 tons in 188Z2.
Catches subsequently decreased to about 75 000 tons between 1985 and 1987
but increased to about 112 500 tons in 1990. 1In 1%91 the fixed gear catch
declined by almost half the 1950 level to about 60 000 teons. The catch in
1590 was the highest since 1982 while that for 1%91 was the lowest since
1976.

The predominant gears in the fixed gear fishery are traps and gillnets (Fig.
3). The decline in catch from 1%90 to 1991 was observed for all gears but
was most pronounced for gillnets with a decrease of over 70% from the 1890
level. Trap catches declined slightly frcom 19290 to 19$91 but were comparable
to those obtained in the 1986-89% period. In recent years a gillnet fishery
has developed in the offshore area of Div. 3L primarily in the area of the
Virgin Rocks. In 1%90 this fishery contributed about 20 000 tons of the
total 27 000 tons gillnet catch for Diwv. 3L but in 1991 the catch by this
gear component declined to about 7 800 tons of a total gillnet catch in Div.
3L of 10 400 tons. During 1981 an estimated 4 000 teons (Canadian
Department of Fisheries and Oceans surveillance} of offshore gillnet catch,
actually taken in Div. 3NO, was reported for Div. 3L and was not included in
the Div. 3L catch. Some cf the decline in gillnet catch could have resulted
from the presence of poor to average year—classes in the population at ages
6-8, ages which generally have been most abundant in Div. 2J+3KL gillnet
catches.
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Fig. 3. Cod in Div, 2J+3KL: inshore landings by gear.

Catches by month for 1991 indicate that Canadian otter trawl landings were
mainly in the autumn in Div. 2J,in the winter in Div., 3K and more widespread
in Div. 3L with some preponderance toward the late autumn and winter periods,
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ii)

iii)
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As in the past, fixed gear catches were mainly during the summer period.
During 1991 the inshore fishery, relative to other years, was late starting,
by about two to four weeks, in wvirtually all areas in the management unit.
Drifting ice was a threat to fixed gear well into the month of July and
grounded icebergs blocked some trap berths until about the same time. The
cod-trap fishery centinued for some two to six weeks longer than usual.

The fishery in 1992

The Canadian offshore catch of cod in 1992 to date was virtually all taken by
March. Reduced catch rates, the presence of small fish and reduced
allocations led to reduction in fishing activity throughout the area. Cod
were found mainly in southern Div. 3K and northern Div. 3L and predominantly
in deeper waters. The total catch of cod to the middle of May in 15892 from
Div. 2J+3KL was approximately 14 400 tons compared to 41 700 tons for the
same months of 19%91, a decline of about &5%. Virtually all the Canadian

catch during these months, for both yvears, was taken by large (>100 ft) otter
trawlers fishing in Diwv. 3KL.

The non—-Canadian fleet fishing in the Regqulatory Area on the Nose of the
Grand Bank had also experienced lower catch rates aleng with catches of small
fish during the early months of 1992. Low catch rates caused vessels from
EC-Germany to leave the Regulatory Area early. The catch of cod by EC
vessels in Div. 3L for January to April of 19%2, as estimated by Canadian
surveillance, was approximately 6 500 tons, down from 21 60C tons estimated
for the same months of 1991. This represents a decline of almost 70%. EC
statistics so far reported to NAFO (1991 - 13 800 tons, 1992 - 2 411 tons)
indicated a larger proportionate decline.in catch between 1991 and 1992 for
these months. This appears to reflect low abundance because numbers of
vessels engaged in the fisheries in the Regqulatory Area in 1991 and 1992
remained at similar levels.

Envirconmental cenditions in 1991

Environmental observaticns for the waters off northern and eastern
Newfoundland indicated that water temperatures were below normal in 1991.
The areal extent of ice coverage was greater than normal and persisted for a
longer period of time. Ice was present in inshore waters well into the
summer and records were set for latest presence of ice. Low ocean
temperatures persisted throughout the summer and early autumn and negative
anomalies extended from the Labrador Shelf to southern Newfoundland with the
largest occurring on the Grand Banks. Temperatures in the bottom water
layers {(75-175 m) continued a declining trend that commenced in the mid-
1980s5. The areal extent of the celd intermediate layer (CIL) of the Labrador
Current (waters <0°C) was at or near its long term maximum. Bottom
temperatures for 1992 were expected to be slightly higher than in 1991 but
remain below normal. The extent of the CIL was expected tc remain large in
1992 as well.

Data were also presented which linked the climate scenarios in Greenland and
Labrador. Evidence was provided of a salinity anomaly during 1988 which was
clearly documented cff scuth Iceland, later off East Greenland and off Cape
Farewell, but did not reach as far north as the Fylla Bank section. This
anomaly of about -0.05 PSU (practical salinity units) found in the Irminger
component, might have travelled from West Greenland to Labrador. During 1991
water temperatures off West Greenland, during auwtumn, in both the surface
layers and in the Irminger layer were near normal in contrast to the cold
conditions off Labrador and Newfoundland. Temperature was about 1°K above
the 199C autumn conditions, and 0.4°K above the 30-year mean at Fylla Bank.
This confirmed that the cooling in 1991 off Labrador and Newfoundland did not
extend to the eastern side of the Labrador Sea. Data from 1880 to 1990 were
presented which revealed a general cooling trend in the West Greenland area
since 1969. A similar trend has been cbserved off southern Labrador.

The influence of these conditions on cod distribution and the fisheries in
Div. 2J+3KL has nect been fully determined. Evidence from February
nydroacoustic surveys and the commercial offshore fisheries suggested that
cod have been moving to deeper water on the slopes of cffshore banks during
winter and early spring. Surveys conducted during autumn also indicated
higher propertions of biomass in deep water strata, however this appears to
reflect both a reduction of biomass in shallow water strata as well as some
movement to deeper water (Fig. 4-6). Length frequencies from research vessel
surveys and the Portuguese trawl fishery indicated that similar ranges of
lengths were observed in both shallow and deep water areas. The low inshore
catches in the northern areas were coincidental with colder-than-normal water
masses although other factors (e.g. stock abundance) might have played a role
either by themselves or in concert with the environment. The declining trend
in survey biomass was most pronounced in the north.
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Cod in Div. 2J+3KL: research vessel bicmass in Div. 2J by depth.
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Fig. 6. Cod in Div. 2J+3KL: research vessel biomass in Div. 3L by depth.

Similarities were noted between the time series of areal extent of the CIL
and of cod recruitment. A regression analysis was undertaken and a negative
relationship was found {r = -~0.83) between the area of the CIL waters along
the Bonavista transect and the numbers of age 3 cod from VPA in Div. 2J+3KL
for the years 1978 to 1988. The area of the CIL in 1990 and 1%91 would
suggest weak year-classes in those years.

This initiated'an investigation of the relationship between CIL area at
Bonavista and Fylla Bank/West Greenland temperature and salinity anomalies
averaged over the top 200 m. Negative relationships (r = -0.82 for
temperature, and = -0.87 for salinity) were found if the Fylla Bank data were
lagged by 7 months. This suggested a coupling of the West Greenland and
Labrador current systems.

Interrelationships with other species

hvailable information on population size, distribution and diet of harp seal
in the Northwest Atlantic was briefly reviewed, Previous studies estimated
the population at about 1.8 millicn animals in the mid-1980s. Based on a
1990 aerial survey, the population was estimated to be in the range of 3 to
4 million animals (likely not more than 3.2 million) in that year. Data on
seal diet is presently in the form of frequency of cccurrence and it is
therefore not possible to estimate the consumption of various prey items.
However, it was noted that cod were present in a small percentage of the
stomachs examined. STACFIS ceoncluded that the increase in the seal
population probably had an effect on cod either directly by predation or
indirectly by competition and could contribute to, but not account for the
decrease in population size.

Studies were reviewed on the trophic relationships between cod and capelin in
the Div. 3KL area. It was accepted that capelin is relstively important to
the cod diet, however, it could be possible that capelin consumpticn by cod
may be limited at certain times of the year because of spatial separaticn of
the areas of distribution.
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b Input Data

i)

iiy

Commercial fishery_ data

Catch~ and weight—at—-age. Catch and weight at age of the Canadian and French

catohes inside the Canadian zone was estimated using sampling spread
spatially and temporally over all gears and area. Coefficients of variation
on the estimated catch were less than 10% for most ages. The 1983 te 1587
year-classes were the most abundant in the commercial catch in 1991. The
1986 and 1987 year-classes dominated the fixed gear fishery in 1391 while the
1985 and 1986 year—classes were dominant in the offshore mobile gear fishery.

The age composition of the catch by non-Canadian fleets fishing in the
Regulatory Area in 1991 was estimated by applying age/length keys from the
Canadian Div. 3L offshore fishery or spring RV surveys to length fregquencies
provided by FEC-Spain, EEC-Portugal and EEC-Germany. Ages > and 6 dominated
in the fisheries in the Canadian zcne, while ages 4 to 6 dominated in the
Regqulatory Area.

Age compositions of the 1990 catch by EEC-Spain and EEC-Portugal ocutside of
200 miles were available and were included in a revision of the 1990 catch-
at-age. A comparison of the original and revised age compositions indicated
that more fish at younger ages were taken in 1990 than had previously been
estimated.

At the 1991 assessment of this stock, the Canadian Atlantic Fisheries
Scientific Advisory Committee (CAFSAC) recommended that the age compositions
from Canadian spring RV surveys be evaluated for their potential use in
adjusting non-Canadian catches outside 200 miles. It was previously
determined that autumn surveys were not appropriate for this purpose.
Results for years with sufficient informaticn to make comparisons indicated
that spring RV surveys included proportionately more fish at younger ages
than either <Canadian or non-Canadian sampling. Consequently it was
considered more appropriate to use Canadian offshore sampling if non-Canadian
sampling was not available.

The total catch-at-age for 1991 indicated that the 1986 year-class was most
abundant with the highest catch at that age since 1974. The relatively high
catch-at-age 4 and low catches-at-age 7 and 8 were consistent with the
population age structure from the most recent assessment of this stock that
showed strong 1987 and weak 1983 and 1984 year-classes.

Average weilghts increased from the early-1%70s tc the early-19%80s and
subsequently declined. The 1991 average weights-at-age compared with those
from recent years were marginally lower at ages 4 and 5 but slightly higher
for ages 7 and older. In general, no trend in commercial fishery mean
weights has been observed in more recent years. Average weights in the
Portuguese trawl fisheries decreased for the most abundant year—classes in
1991.

Research survey data

Canadian surveys. Research vessel surveys have been conducted by Canada

during autumn in Pbiv. 2J+3KL since 1977, 1978, and 1981, respectively.
Divisional survey estimates of biomass and abundance have shown large
fluctuations in recent years. The values cobserved in 1991 in Div. 2J were
similar to those from the 1390 survey and were the lowest cbserved in the 14
year time series. Biomass has declined since 1988, and a similar trend was
cbserved for abundance to 1990 with a slight increase in 1921. Both bicmass
and abundance declined substantially in Div. 3K and 3L from 1990 to 1981.
The 1990 estimate of biomass for Div. 3L was the highest in the time series
whereas the estimate for 1991 was the lowest. The total biomass estimated
from the autumn surveys in Div. 2J+3KL during 1991 was about one-half that
estimated in the 1990 survey. In the 1991 autumn survey cod abundance and
biomass were low in the shallcow water strata. This was particularly true for
Div. 3L where in contrast to previous years, cod were found in low numbers in
large strata in the 31-50 fathom depth range. Trends in total Div. 2J+3KL
biomass (Fig. 7) indicate declines in Div. 2J since 1385 are coincident with
increased biomass in the more southern divisions (Div. 3KL} in 1989 and 188%0.
During 1%91 low estimates were observed in both Div, 2J and 3L.

The 1991 estimate for the Div. 3L spring survey also declined substantially
and was the lowest in the time series since 1977. However, several strata,
which previously had high abundance estimates, particularly in 1990, could
not be fished in 1%91 because of ice coverage.
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Fig. 7. Cod in Div. 2J+3KL: research vessel biomass.

The total stock area index-at—age from the autumn survey indicated that
although the total abundance had declined substantially, the 1987 year-class,
age 3 in 1990, was still above average while the 1986 year—class was near
average. The abundance-at-age observed during the autumn surveys was lower
at all ages than that predicted from the 1991 assessment. This was more
pronounced at ages 6+,

The 1991 autumn survey biomass and abundance estimates were substantially
lower (about 50% by weight and 33% by number) than those ocbserved in 15990
with the difference observed mainly at the older {age 6+} age groups (Fig.
8). The reascns for this decline are not known. The 18991 survey was
conducted using gear and methodologies similar to those of previous years to
ensure no systematic change in catchability, though variation may cccur. An
autumn survey in 1991 in Div. 2GH did not suggest migrations of cod to that
area, as the biomass in Div. 2GH was very low. A comparison of age structure
and biomass distribution of cod from 1991 spring and autumn RV surveys in
Div. 3L and 3NO indicated that there may have been some movement from Div. 3L
to 3NO in 19%1 but the increase in Div. 3N0O biomass in 1991 is insufficient
to explain the decline in Div. 3L, let alone in the whole stock area. The
Div. 3NC autumn survey has only been conducted during 1990 and 1991 and the
differences observed could be the result of annual survey variation.

There was no information to suggest that vertical migration above the area
swept by the trawl was a factor. At the beginning of the 13%1 autumn survey
a hydroacoustic experiment was conducted in a small area in Div. 2J and 3K.
The results indicated that densities were low in the area and very few cod
were observed in the water column above the standard bottom trawl. In
addition, sounder watches maintained throughout the survey did not indicate
concentrations of cod in the water column above the trawl.

As reported previously, the inshore fishery was later in 1991 and in some
areas good catches persisted until late in the autumn. This might suggest
that a higher proportion of the stock remained in inshore areas at the time
of the autumn surveys. BHowever, it was noted that abundance in strata close
to inshore areas was low.
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Fig. 8. Cod in Div. 2J+3KL: research vessel survey numbers.

Survey average weights—at-age indicated that there was a decline in average
weights—-at-ages 4 to 6 since 1989 in Div. 2J and 3K and since 1990 in Div.
3L, while remaining stable or showing some increase at older ages. Recent
average welghts for all divisions are substantially lower than those cbserved
in the early- to mid-1980s.

USSR/Russian surveys. USSR/Russia has conducted stratified random surveys in

Div, 3KL since 1%83. In 1991, Div. 3K was not surveyed due to severe ice
conditions. From 1987 cnward, the surveys alsc incorporated an accustic
phase to determine the amount of cod distributed in the water column above
the trawl,

In Div. 3K, biomass and abundance estimates in 1988 to 1%90 were at the
highest level in the time series. In Div. 3L estimates were generally lower
in 1%87-90 than in the mid-1%80s. The trawl survey indicated an increase in
biomass in Div. 3L by about 35% in 1991, although the tctal biomass {trawl
and acoustic} showed a decline of about 15% from 1990, With ne survey in
Div. 3K in 1991 it is not known if the increase in the trawl estimate was
caused by movements of cod at the time of the survey from Div. 3K to Div. 3L.
The 1991 survey was conducted with a different vessel than previous years and
the effects of this change, and of earlier changes in vessels, were not
quantified.

The 1%8% and 1987 year-classes dominated survey catches in Div. 3L in 1991,
comprising about 66% of the total abundance. This compared tc 57% of the
abundance for the same year-classes from results of the Canadian spring
survey in this Division.

Winter hydroacoustic surveys. An annual winter hydroacocustic survey series

for cod in Div. 2J+3KL was started by Canada in 1987. Several years were
involved in developing the appropriate acoustic hardware and vessel
technology that would permit the acguisition of data necessary to estimate
the abundance of cod from electronic records. The purpose of these surveys
is to determine the abundance and distribution of cod on the seaward slopes
of the offshore banks within the management unit. Only in 19%1 and 1992 were
sufficient electronic data collected to produce such estimates. Similar
information for years prior tec 1991 could not be cbtained because of problems
encountered with hydreocacoustic hardware and cperation of wvessel and gear,
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particula;ly with.respect to ice conditions. During years prior to 1991,
however, informaticn was obtained on the general distribution of cod in the
area surveyed from a combination of visual echogram records and trawling.

In the initial survey (1987) a large concentration was observed in the
southern part of Div. 25 and the northern part of Div. 3K at depths ranging
from 300 te 500 m. In 1988 and 1289 the major concentration was found
slightly further south but in the same depth zone. In the 1990 survey
commercial concentrations of ced were found still further south in Div. 3K
and mainly at 550 m, about 150 m deeper than in previous years. The general
distribution and size range of cod encountered throughout the survey area
during 1991 and 1992 were similar to those determined from the trawl surveys
conducted during the previous respective autumns. Mean densities in Div. 20
were lower, about the same in Div. 3K, and about 75% lower in Div. 3L in
1992, compared to 1991. In general the 1992 acoustic data obtained from
surveys conducted during February indicated that cod densities were lower in
1992 than in 1%%1, and that fish were smaller and more dispersed. The
results for Div. 3K and 3L indicated levels of reduction from 1991 to 1992
similar to those observed from the autumn trawl surveys during these years.
In 1991 z large concentration of commercial sized cod was found in the
southernmost area of Div. 3K between the depths of 600 and 850 m. This
concentration was most dense at 700-800 m, and extended intc the northern
part of Div. 3L. In 1992 cod were generally dispersed throughout Div. 3K and
3L in depths from 350 teo 550 m, with some fairly dense aggregaticns observed
in the northern part of Div. 3L. Length frequencies indicated that most of
the cod were between 37 and 43 ¢m in length.

Migration research — summer hydroacoustics. Research by Canadian scientists
on the movement and distribution of Div. ZJ+3KL ced during the post spawning
onshore migration in the spring of 1980 and 1991 has indicated that during
both years, cod migrated onshore in large size-structured aggregations
through a "pathway" defined by the bathometry and temperature (2°C). The
timing cf the passage through the "pathway" was approximately two weeks later
in 1981 than in 1990. However, the 19%0 inshore catch was itself two weeks
later than average. The size distributions differed markedly between years.
Large fish (»60 cm) observed in quantity in 1%%0 could not be found in 1391
despite widespread search patterns in the northern part of Div. 3L and 3K
using 2 vessels equipped with dual-beam echoscunders and bottom trawls.
Average densities within the aggregaticns recorded in 1991 were well below
those recorded for 1%%0 based on acoustic integration and counting methods
and trawl catches.

Cod and seal scouting survey, 1992, A cod and seal scouting survey was
conducted in Div. 2J+3KL by two Canadian commercial trawlers chartered to the
Department of Fisheries and Oceans during April 19%2. Using a line survey
design these wvessels covered an area similar to that surveyed during the
February hydroacoustic survey. The results indicated the distribution and
size range of cod observed was consistent with that observed in the
hydroacoustic survey as well as with other surveys (cod tagging in January
1892, and fall 1991 groundfish) and the commercial fishery.

Commercial Catch Rates

A C/E index—at-age for 1983-91 was derived using the catch-at—age from the offshore
fleet along with the calculated fishing effort from the C/E standardization. This
index indicated that the 1986 year—class is relatively strong while the 1985 year-—
class appears to be about average. The 1983 and 1984 year—classes are weak.
Although this index indicated that the numbers of age 3-5 cod are at a level similar
to previous years, the numbers of cod ages & and older have declined and are at their
lowest level in the series. A comparison of observed and predicted C/E-at-age for
the 1531 offshore catch indicated that fewer fish were caught at older ages than was
expected.

A spatial analysis technique (SPANS) was used to convert estimates of catch rate and
area fished from observer data collected from January to April over the period 1980-
91 inte a biomass index. An index-at-age was derived by adjusting the Canadian otter
trawl age composition by the ratio of the SPANS biomass index to otter trawl landings
for each year. This index was judged to be preliminary by its authors who advised
against its use in its present form.

Catch-at~age from cod traps for the 1978-91 pericd was also examined as a potential
index of abundance. The trap index was also considered to be preliminary. Before
this index can be used for calibraticn purposes, additional analysis should be
conducted to determine the internal consistency of year—-class strength. In addition,
the impact of the assumption of constant cod-trap fishing effort should be evaluated.
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Estimation of Stock Parameters

Several formulations of the adaptive framework (ADAPT) and the Laurec—Shepherd (L/S)
calibration analysis were examined in an effort to evaluate the abundance indices,and
for the determination of stock size. With the uncertainties in the SPANS and cod-
trap indices and because of the lack e¢f fit with the commercial C/E to SPA, STACFIS
concluded it was appropriate to conduct calibrations with the RV index only.

To determine the effect of the amount of catch in the terminal year on the results
of calibration, ADAPT and L/S analyses were conducted using both 31 400 tons
(reported EC catch of 24 400 tons and Caradian estimate of 7 000 tons for non-
Contracting Parties) and 48 900 tons (Canadian estimate) as the size of the catch in
the Regulatory Area during 1991. The results of these analyses indicated that there
is little impact on the beginnirg of the year population estimates for 1991 and
previous years of a change in total catch in 1991 by about 12%, however, there is a
marginal change in the estimated fishing mortalities in the terminal year to
accommedate the different catch, The impact of a different catch will be more
obvious when making comparisons of projected catch for 1992.

The model fermulation used with ADAPT, inecluding RV data only, indicated CVs on the
estimated population abundance-at-age were in the range of 18% to 44%, while those
on the estimated catchabilities were all about 12%. The positive year effect for
1986 identified during previous assessments was again realized in this calibration.

‘The 1991 RV residuals were all negative while those for 1989 and 1990 were all

positive. It was suggested that this pattern could have been caused by: the
cccurrence of positive year effects for 1989 and 1990 combined with a negative year

effect for 1991 or effective natural mortality (fish death or migratiocns) in 1991-

being higher than that assumed in the model (C.2). BAdditional commercial tishery and
RV survey information collected during the early months of 1992 indicated that the
large decline in RV biomass, which resulted in the disturbing residual pattern for
1989~91, may be more attributed to natural mortality than availability. This
situation should beceme clearer after data from the commercial fisheries and autumn
RV surveys for 1992 are evaluated.

The only difference between the structure of the L/S formulaticn and that of ADAPT
was that for L/S the fishing mortality (F} on the oldest age group (13) was set to
50% of the mean of the 5 previous ages {8-12) while for ADAPT the mean for ages 7-9
was used. Age specific catchabilities did not exhibit any discernable trends over the
14 year time series.

Impact of assumpticns about natural mortality/availability. The models which have
been explored were not consistent with the data and suggested an increase in natural
mortality or emigraticn. As a consequence, the resulting patterns of population
abundance and fishing mortality as derived from the modsls are distorted for the
recent years and interpretation requires care. A&n illustrative ADAPT analysis was
conducted which assumed natural mortality on older ages in the terminal year to be
higher than the originally assumed 0.2 to aeccount for the unexplained absence of
¢lder cod. It was agreed that these types of models more adequately represent the
situation that occurred during the recent few years because trends in fishing
mortality are more realistic and are more coherent with other information that
indicates no increase in fishing effort. However, it is currently impossible to
quantify the age specific natural mortalities that should be assumed.

Fishing mortality and stock abundance {(Pig, 9 and 10). The ADAPT assessment
indicated that the 1991 azge /-9 unweighted mean fishing mortality (F) was about 0.7
with the age 3+ population numbering about %40 million cod. The age 3+ population
blomass was about €40 000 tons and the age 7+ {(approximately the S53B) was 110 000
tons. The analysis c¢onducted using the L/S technique gave a somewhat more
pessimistic view of total abundance (780 million fish), age 3+ biomass (520 (00 tons
in 1991}, and S5SB (72 000 tons) than the ADAPT analysis. The age 7-9 F was also
considerably higher at about 1.4. Both analyses indicated a sharp increase in F from
levels in the mid-1980s of arcund 0.5 te values between 0.7 and 1.0 (ADAPT) or
greater than 1.0 (L/5) in 1989~-91. It was noted that the increase in F in the recent
years was inconsistent with the trends in fishing effort by Canadian fleets. The
total number of hours fished by the Canadian otter trawl fleet in Div. 2J+3KL
declined consistently from 63 000 hrs in 1988 to 43 500 hrs in 1991,

ADAPT calibration showed a decline in F in 1%91, while the L/S indicated a continued
increase in F to 19%1. STACFIS noted that both calibrations gave a radically
different view of the recent trends in F compared to that observed in recent
assessments of this stock, but as seen above, the estimates of ¥ must be interpreted
with care.
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Fig. 9. Cod in Div. 20+3KL: mean fishing mortality.
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Fig. 10. Ced in Div. 2J+3XL: January 1 popﬁlation biomass,

The reason for the differences in the results from both calibration techniques is the
treatment of the terminal year values of the abundance indices. The model
formulation used with ADAPT considers all RV estimates of a cohort to determine year-
class strength, whereas the L/S method uses only the RV indices for the last data
year, The difference in results therefore, can be attributed to differences in the
degree of influence placed on each survey year. In this particular case, some of the
disparity occurred because of different assumptions regarding the timing of the
survey. The ADAPT formulation assumed that the survey index corresponded to the

population fished until November (autumn RV} while the 1L/S assumed that the survey
corresponded te mid-year.
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Recruitment (Fig. 11). The ADAPT calibration indicated the 1986 and 1987 year-—
classes to he above average at 385 and 520 million ced, respectively, while the 1988
year-class, age 3 in 1991, was well below average at approximately 175 million fish.
The 1978-91 geometric mean recruitment for this stock was now estimated to be about
270 million fish. The corresponding results from the L/S analysis were 300 and 430
million for the 1986 and 1987 year—classes, respectively. The 1988 year-class was
also estimated to be below average at about 165 millicn. The L/S geometric mean
recruitment was 250 million.
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Fig. 11. Cod in Div. 2J+3KL: age 3 population numbers.
Retrospective analysis (Fig. 12). Retrospective analyses were conducted using both

calibration techniques. Trends in mean F, populaticn biomass and catch, projected
at an arbitrary F of 0.40, were examined for retrospective patterns. Such patterns
were present in some but not all years and it is quite clear that the terminal year
population estimates, F and subsequent projected catches are- very sensitive to
changes in the abundance index used in calibration. In general, the ADAPT results
are a little more optimistic than the L/S results. However, the ADAPT estimates were
not adjusted for bias for this comparison. The L/S calibration gives more variable
results when the index in the terminal year shows major changes from previous years,
as seen in the 1586 and 1991 RV estimates.

The retrospective analysis from both methods indicated a sharp discontinuity between
the 1990 and 1991 assessments. The analysis confirms that both models have not
adequately captured the dynamics which occurred during 1990 and 1991. Estimates of
mean F were similar with both methods, around 0.5, until 1989. The L/S shows a
continual increase in F to 1991 while the F for the ADAPT analysis shows an increase
in F followed by a decline. This difference 1is consistent with the different
weighting of surveys in the terminal year by the two approaches.

Prognosis

It was concluded by STACFIS that the steck has recently declined rapidly and is
currently at or approaching its lowest observed level. The exact cause(s) of this
decline is unclear. In the face of uncertainty regarding which model formulation is
most reliable, and the ancillary infermation suggesting a lack of fish in early 1992,
STACFIS concluded that it would not be prudent to conduct quantitative catch
projections beyond 19%2 at this time. 7In addition, if the illustrative SPA, assuming
an increase in natural mortality in 1991, approximates the actual events then
meaningful predicticons with respect to stock status will not bhe possible until it is
determined if this situation will continue. Before advice for 1993 is provided, data
from the 1992 commercial fisheries and research vessel surveys should be reviewed.
Therefore, only projections for 1992 are provided.




STACFIS 1-4 Jun 42

Biomass (‘000 tons)

Biomass (‘000 tons)

Lau;ec—She_aphe(d Laurec-Shepherd
Age 3+ population biomass Age 7-9 mean fishing mortality
2500 T T T T T T T 1.5 T T T T T T —T T T T T
2000 -
1500 1 o
=
@
L]
100 1 2
500 b
o L 1 A 1 X 1 1 | 1 | TR 0 1 1 I 1 1 J 1 L 1 n A
1978 1980 1982 1984 1986 1968 1990 1978 10680 1982 1984 1988 1988 1990
Year Year
ADAPT ADAPT
Age 3+ population biomass Age 7-9 mean fishing morality
2500 L e S A S e | 1.5 — T T T T — T
2000 o 1.2r 1
1500 £
(=
L]
O
1000} =z
500 - i
i 1 L L 1 1 d L )] L 1 1 o " ! L r L 1 { I 1 :
1978 1980 1982 1964 1986 1985 1930 1978 1980 1982 1584 1986 1988 1990

Year Year

Fig. 12. Cod in Div. 2J+3KL: retrospective analysis.

With the uncertainty associated with the treatment of the terminal year in the
calibration index, it was thought appropriate to conduct the standard suite of
projections of catch, biomass and F for 1292 using the results of both ADAPT and L/S
calibrations. These projections were done using the SPA results from calibraticon
analyses with the upper and lower levels of 1991 catch in the Regulatory Area.

Input parameters for preijections are as follows:

Jan 1 1992 Weight-at—age
Age Peopulaticn No. (000) (kg) Partial recruitment

A) Catch in Regulatory Area of 48 %00 tons

ADAPT L/S ADAPT L/S
3 27¢ 000 250 000 0.42 0.017 0.012
4 141 310 132 375 0.68 0.14 0.12
5 315 586 268 601 1.02 0.40 0.35
6 132 035 83 953 1.45 0.70 0.63
7 32 065 17 164 1.88 1.0 1.0
8 10 766 5 326 2.19 1.0 1.0
9 5 182 1 500 2.57 1.0 1.0
10 3 787 827 3.07 1.0 1.0
11 1 676 450 3.78 1.0 1.0
12 404 116 5.02 1.0 1.0
13 273 36 6.41 0.50 0.50
14 190 58 8.45 0.50 0.50
15 0 o} 10.47 0.50 0.50
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B) Catch in Regulatory Area of 31 400 tons

ADAPT L/S LDAPT L/s
3 270 000 250 000 0.42 0.016 0.013
4 140 807 128 180 0.68 0.15 0.12
5 316 838 267 157 1.02 0.44 0.34
6 136 356 86 571 1.45 0.77 0.72
7 34 143 18 442 1.88 1.0 1.0
8 11 361 5 678 2.19 1.0 1.0
9 5 629 1 660 2.57 1.0 1.0
10 4 145 890 3.07 1.0 1.0
11 1 813 504 3.78 1.0 1.0
12 §57 137 5.02 1.6 1.0
13 300 71 6.41 0.55 0.64
14 197 &5 8.45 0.30 0.50
15 0 0 10.47 0.50 0.50

The weights—at-age were averages of values from the commercial fishery from 1989 to
1991. Partial recruitment values were determined for each analysis and were averages
from fishing mortalities assuming full recruitment at ages 7-9 for the same period.
Natural mortality was assumed to be 0.2. The 198% and 1990 year-classes at age 3
were set at 270 million for the ADAPT and 250 million for the L/S, each being the
geometric mean recruitment from 1978 to 1991 from the respective analyses.

The results of projections for 1992 over a range of fishing mortalities are presented
in Fig. 13 with the catches for 1992 for all evaluated scenarios, projected at the
F,., reference level, as follows:

1991 Catch (tons) in the Regulatory Area

48 900 31 400
ADAPT 79 000 91 00O
Laurec—Shepherd L/S 50 000 ) 57 000

There is 1little doubt that the stock is at a low level regardless of which
calibratien technique is used. The age 3+ biomass, between 520 000 and 640 000 tons,
and even more disturbing, the age 7+ biomass (approximately the SSB), between 72 000
and 110 000 tons, are currently at or near the lowest levels ever cbserved for this
stock. The fishery in 1992 will be dominated by only twc year-classes, those of 1986
and 1987. The limited information available indicates that the 1988 year-class is
below average, and i$ currently estimated to be about the level of the weak 1983 and
1984 year—classes. Comparisons between the extent of the CIL of the Labradeor Current
and year-class strength alse suggest the 1990 and 1991 year—-classes may be weak, with
the 1989 year-class close to average. With the current status of the resource and
the lack of potential recruitment STACFIS therefore recommended that fishing
mortality should be reduced in 1892 from the levels of recent years. Under the most
optimistic option, to achieve a fishing mortality rate of 0.25 (F,,} in 1982 the
total catch should not exceed %1 000 tons. Given the uncertainties in the
assessments and the obvicus requirement for caution, it would be wise to ceonsider the
Fo,, catch to be at the lower value of 50 000 tons. It should not be forgotten that
at least 20 000 to 25 000 tons appears to have been already caught in 1992,




STACFIS 1-4 Jun

£}

44

ADAPT
250 1991 catch in Regulatory Area — 48 920 tons
300 Age 7+ I "
- Biomass Yield
Sl ;
o
3 200 = e
>
§ 150
8 // \\
g 100 e .
a /
50 v
¢
0 0.2 04 0.6 08 1.0 1.2 1.4
Fishing mortality
Laurec-Shepherd
1991 catch in Regulatory Area — 48 900 tons
200
g Age 7+ Yield |~
s .
s 160 Bl:/mass *- //
Q
I
< a1 //
& .
§ o ]
S R
40
0
0 02 0.4 06 0.8 1.0 1.2 14
Fishing mortality
Fig. 13.

The present level of the spawning stock is such as to cause concern.
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Cod in Div. 2J+3KL: projections of catch and age 7+ biomass for 1992.

It is noted,

however, that the spawning stock biomass is expected to increase in 1992 and 1993,
but remain at a low level, with the contribution of the above-average 1986 and 1987

year-classes.

Given the possible relationship between the extent of the CIL ard the

success of recruitment, there is cencern that the year-classes 1988-91 may be among

lower values observed during 1978-87.

Under this scenaric the 1986 and 1987 year-
classes could be the main component of the SSB until the mid- to late-1990s.

Thus

the actual size of the 1988-91 year—classes and the level of harvesting of cod of the
1986-87 year-classes will be critical.

Recommendations

STACFIS recommended that:

further investigations into the relationships between the areal extent of the cold
intermediate layer, and recruitment of cod in Div. 2J+3KL be carried out,

further investigations of the linkage between ocean conditions at West Greenland and

Labrador be carried out,

and

all data on cod relative to the commercial fisheries and research vessel surveys in
Div. 2J+3KL during 1892, should be made available at the earliest possible date in
to facilitate the next assessment of this stock.

1993,

Other Matters

There being no other bhusiness, the Chairman expressed gratitude to the NWAFO Secretariat for

their continued support throughout the meeting.
participants for their valuable contributions during the discussions.

adjourned.

Thanks was also extended to all of the

The meeting was then
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47 §.C. 3-17 Jun
REPORT OF SCIENTIFIC COUNCIL

3-17 June 1%92

Chairman: V. P. Serebryakov o Rapporteur: T. Amaratunga
I. PLENWARY SESSICNS

The Scientific Council met at the NAFO Headgquarters at 192 Wyse Road, Dartmouth, Ndva Scotia,
Canada, during 3-17 June 1992, to consider the various matters listed in its agenda (see Agenda IIX,
Part E of this volume).

Representatives attended from Canada, Cuba, Denmark (in respect of the Faroe Islands and
Greenland), European Economic Community (Denmark, France, Germany, Portugal, Spain and United
Kingdom}, Iceland, Japan, Russian Federation and an observer from United States of America. The NAFO
Executive Secretary and Assistant Executive Secretary were in attendance.

The Executive Committee met briefly prior to the opening session ¢f the Council, and the
provisional agenda and work plan were reviewed.

The opening session of the Council was called to crder at 1000 hr on 3 June 199z,
The Chairman welcomed everyone to Dartmouth, and to the June 1892 Meeting.

The provisional agenda was addressed and adopted. The Assistant Executive Secretary was
appointed rapporteur, as was the usuwal practise.

The Chairman noted a new request from the Fisheries Commissicn, resulting from the Special
Meeting of the Fisheries Commission, 11-15 May 1992, had been received. In accordance with Rule 4.3
of the Rules of Procedure, the Council unanimously agreed that this request for advice could be
addressed by the Ccuncil during the course of this meeting.

The Council reiterated its standing invitation to the representative from the USA, and
welcomed the observer from the Naticnal Marine Fisheries Service, Woods Hole, MA. The Council was
informed that a request had been received from a non-Governmental Organization to attend this meeting
as observers. The Council unanimeously agreed not to extend an invitation at this time.

The Chairman informed the Council that there were some matters still outstanding from the 1-2
June 1992 Special Meeting of the Scientific Council en cod in Div. 2J+3KL. The Council unanimously
agreed to convene sessions of that Special Meeting when time permitted during 3-4 June 1992, in order
to complete all those outstanding matters.

The Council was informed by the Executive Secretary that he held proxy votes from Norway and
Poland.

The session was adjourned at 1020 hr on 3 June 1992.

The Council reconvened at 1045 hr on 13 June 1992 to consider nominations for the office of
STACFIS Chairman (see Section IX below), and a new jolnt request for scientific advice received con
that day from Canada and Denmark (Greenland) on the status of Greenland halibut in terms of the total
area of stock distribution.

In view of the short time remaining at this meeting, and the uncertainty about the
availability of all necessary data, the Council agreed not toc open an agenda item to address this
joint request, and to defer the consideration of this matter to the September 1992 Annual Meeting.

The session was adjcurned at 1115 hr.

The Council reconvened again at 1710 hr on 16 June 1%92. The reports of the Standing
Committee on Research Coordination (STACREC) and the Standing Committee on Publications (STACPUR)
were considered and adopted.

The session was adjourned at 1745 hr.

The concluding session was convened at 0915 hr on 17 June 1992. The Council then considered
and adopted the Report of the Standing Committee on Fishery Science (STACFIS). Having addressed the
STACREC recommendations for a new Rule of Procedure for data submission (gee Section III.1lb) and all
other outstanding matters, the Council considered and adopted the Report of the Scientific Council
of the 3-17 June 1992 meeting.

The meeting was adjourned at 1110 hr on 17 June 1992.
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. The reports of the Standing Committees are appended as follows: Appendix I, Report of
Standing Commlptee on Fishery Science (STACFIS), Appendix II, Report of Standing Committee on
Research Coordination (STACREC), and Appendix III, Report of Standing Committee con Publications.

. .The lists of Research (SCR) and Summary ({SCS) documents, and the list of participants are
given in Part E of this wvolume

The Council’s considerations on the Standing Committee Reports and other matters addressed
by the Council follow in Sections II-XI.

II. FISHERY SCIENCE ({see STACFIS report, app. I)

1. General Review

a) Catch Statistics

The Council noted with concern the difficulties experienced by STACFIS in determining
the best estimates of catch levels in the 1991 fisheries. It supported the STACFIS
recommendation that for the future, national representatives, at the same time as
endeavouring to make all necessary data relevant to the assessments available to
Designated Experts by May 15 (NAFO Sci. Coun. Rep. 1991, p. 44), should also attempt
to provide as much catch/effort data (including preliminary data) as are available.

The Council agreed that in future, final estimates of catch should be determined as
early as possible during the meeting in order to facilitate the assessments.

b) Commercial and Research Sampling

The Council shared the concerns of STACFIS and STACREC concerning current and future
sampling of the commercial fisheries and the various research activities related to
stocks assessed annually. It was agreed that this matter will be brought to the
attention of the Fisheries Commission during the September 1992 meeting.

c) Timely Availability of Assessment Related Data

The Council once again expressed concern that much of the data required for
completion of various assessments was not available until the first day of the
meeting and that there was no indication of improvement of this situation over 1991.
Because of this, considerable time was again spent by some Designated Experts after
their arrival at the meeting in assessment preparation. The Council requested the
Secretariat tec circulate to all Contracting Parties, early in 1993, a special
reminder indicating the importance of submitting all necessary data to the Designated
Experts by the May 15 deadline and requesting compliance.

It was agreed that this issue will be brought to the attention of the Fisheries
Commission during the September 1392 meeting.

2. General Fishery Trends

The Council noted that provisional nominal catch data for 199l were again not available for
EEC-France (Metropolitan) and France (St. Pierre and Miquelon). The following general trends
were noted in the absence of those data.

From provisional statistics for 1990 and 1991 the nominal catch of all fish and invertebrate
species in the Northwest Atlantic (Subareas 0 to 6) decreased (9%) from 3.13 millien tons in
1990 to 2.84 million tons in 1991 (see Appendix I, Table 1). Decreases were noted for all
species groups including "groundfish™ (4%) from 1.09 million tons in 1990 to 1.05 million
tons in 1991, "pelagics™ (13%) from 728 000 tons in 1990 to 632 000 tons in 1991,
"invertebrates" (1.5%) from 1.04 millicn tens in 1990 to 1.02 million tons in 1991 and a very
significant decrease in "other finfish™ (49%) to 137 000 tons in 1991 from 270 000 tons in
1990. With respect to nominal catches by Subarea, increases were noted for Subarea 0 (19 200
tons in 1991 from 18 900 tons in 1990) and Subarea 4 (B07 000 tons in 1991 from 784 000 tons
in 1930) but decreases were noted for Subarea 1 {104 000 tons in 1991 from 139 000 tons in
1990), Subarea 2 {32 000 tons in 1991 from 102 000 tons in 1990), Subarea 3 (520 000 tons in
1991 from €44 000 tons in 19%0), Subarea 5 (460 000 tons in 1991 from 476 000 tons in 1990}
and Subarea 6 (8%7 0CO tons in 1991 from 965 00C tons in 1990).

3. Assessment of Finfish and Invertebrate Stocks

The Ccouncil noted that STACFIS reviewed the status of certain stocks in Subareas 0 to 4, as
requested by Canada, Denmark ({in respect of the Faroe Islands and Greenland) and the
Fisheries Commission, and had advised on catch levels corresponding to reference levels
according to the different requests. Management advice, based on the reference levels, could
not be provided for several stocks due to insufficient data. Details of the stock
assessments are given in the Report of STACFIS ({Appendix I}, while summaries of the
assessments are as follows:
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SUMMARY SHEET - Cod in Division 3M

Year

1985 1984 1987 1988 1989 1990 199t 1992

Recommended TAC
Agreed TAC

Reported catches
Non-reported catches

Total landings

0 o o 0 0 0 0
13 13 13 0 0 0 13 13
14 15 11 2 1! 2! g!
-2 39 © 30 3
14 15 11 2 40! 32t 11!

Sp. stock biomass
Recruitment {age )
Mean F

No information available

Provisional.
2

Catches:

Data and Assessment:

Fishing Mcrtality:

Recruitment:

State of Stock:

Forecast for 1993:

Weights in Y000 tcns

No intormation availakle.

Catches ranged from 22 000 tc 33 000 tons in late-1970s and were stable a-
round 12 000 tons for 1980-87. Reported nominal catches were less than 2 000
tons from 1988 to 1990. Actual catches were estimated to be arcund 40 000
tons in 1989 and 31 50C tons in 1990. Total catch in 19291 was estimated to be
11 000 tens.

Surveys conducted by the USSR since 1971 indicated that biomazss and abundance
had declined te a minimum in 1987. Both USSR and EEC surveys showed an
increase in stock biomass from 1588 to 1989 due to a relatively abundant 1986
year-class and a sharp decline from 1989 to 1%90. Stock biomass decreased
from 1990 to 1991 according to the EEC survey results and alsc the
USSR/Russian survey results when both trawlable plus pelagic biomass were
considered. .

Uncertain hut assumed to be high.
There are indications that the 19%0 year-class may be relatively strong.
Spawning stock biomass, which had approached the minimum acceptable level of

about 25 000 tons in 19%90 (SCR Doc. 91/67) decreased by about 20% in 1991
even with maturation of the previously strong 1986 year—class.

Option Basis Predicted catch (1993} Predicted SSB (1.1.1994)

For =

F g No information available

Fmﬂx =

Recommendations: Previous attempts to impose a moratorium failed. STACFIS therefore

Special Comments:

recommends that during 1993 the catch must be maintained at as low a level as
possible and every effort be taken to prevent the catch of small fish.
Exploitation of the expected relatively strong 1990 year-class must not cccur
until 1594 at the earliest when their mean length will be greater than 40 cm.
(see Special Comments below)

Means of reducing catches of Jjuvenile cod are discussed in "Responses to
Questions by the Fisheries Commissicn".
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Source of Information:

50

SUMMARY SHEET - Cod in Divisions 3N and 30

Year

1985 1986 1987 1988 198¢ 1990 1991 1982
Recommended TAC Same as agreed.
Agreed TAC 33 33 33 40 25 18.6 13.6 13.6
Reported catches 37 51 - 42 43 izt 18! 17t
Nen-reported catches - - - - - 11 12
Total landings 37 51 42 43 33t 29! 29!
Sp. stock biomass 126 139 145 123 102 89 81
Recruitment (age 3) 37 10 7 14 14 6 8
Mean F (ages 7-10) 0.23 0.21 0.25 0.28 0.23 0.24 0.42

! Provisional.

Catches:

Data and Assessment:

Fishing Mortality:

"~ levels below 0.2 and were stable between 0.2 and 0.3 from 1982 to 1990.

Recruitment:

State of Stock:

Forecast for 1993:

Weights in ‘000 tons

Catches declined from a peak of 225 000 tons in 1967 to a low of 15 00C tons
in 1978. Since 1974 the maximum catch cccurred during 1986 but catches have
subsequently declined. The 1991 catch was about 29 000 tons. TACs were
introduced for this stock in 1973, Until 1978 catches were substantially
lower than TACs, but since 1981 they have exceeded those recommended.

An analytical assessment of catch-at-age data was conducted using Canadian
and USSR survey indices in a formulation of the adaptive framework and the
Laurec-Shepherd technigue. The results of both analyses were quite similar
with regard to estimates of population azbundance and fishing mortality.

Mean fishing mortalities were high in the 1960s and early-1970s and during
some years were in excess of 1.0. They de¢reased in the early-1980s teo
The

1891 mean F for ages 7 to 10 was estimated to be 0.4. Fishing mortalitiesg in
recent years have been higher than average at younger ages.

Research vessel surveys indicate that the 1983 to 1888 year-classes are
extremely weak. The geometric mean recruitment for the 1977-90 is
approximately 20 million fish. There are indications that the 1989 year-—
class may be above average.

The $PA, calibrated with research vessel indices, indicates that the stock is
at an extremely low level. The biomass increased in the early-1960s and
peaked at 470 000 tons in 1967. It declined to 55 000 tons in 1976, but
increased again to 220 000 tons in 1984. Another decline occurred in recent
years and is currently estimated te be about 90 000 tons.

Option Basis

Predicted catch (1993)(’000 tons) Predicted SSB {1.1.1%94) (000 tons)

Fo. = 0.25 10.2 45.0
Frax = (.40 16.4 41.2
Fa = 0.40 16.4 41.2
Recommendation: The SPA and available abundance indices indicate that the adult population is

Special Comments:

declining and several year—classes in the most recent period are among the
lowest observed. Given the current state of the stock the catch in 1993
should not exceed the estimated Fy,, catch c¢f 10 200 tons.

All necessary steps should be taken tc eliminate the catch of small fish from
this stock. The SSB is declining and will not begin to rebuild until the
1989 and later year—classes begin to make a contribution. The 8S5B may never
improve beyond current estimates if fisheries on immature cod continue at
current high levels. In addition, excessive harvesting of cod from this
stock at age 2 will result in censiderable loss of yield in the leng term.




Source of Information:
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SUMMARY SHEET - Redfish in Subarea 1

Year 1585 1986 1987 1988 1989 1990 1991 1992
Recommended TAC No TAC

Agreed TAC 11.5 18 19 19 19 19 19 19
Reported catches 4 5 1 1 1! 0.5 0.3

Total landings 4 5 1 1 1! 0.5 0.3t

Sp. stock bicmass
Recruitment {age 2)

Mean F

No information available

! Provisional,
Catches:

Data and Assessment:

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1993:

Weights in ‘000 tons

Mainly by-catches in the cod fishery, catch in 1979 was 9 000 tons. 1952
catch lowest on record.

Stratified-random bottom trawl surveys designed for. cod since 1982.
Stratified-random shrimp trawl surveys since 1988.

No estimates.

No direct estimates but information from surveys on nursery grounds off West
Greenland. O-group studies in 1990 and 1991 off West Greenland indicate high
abundance ¢f juvenile fish.

Survey estimates indicate considerable decline of stock biomass and abundance
in recent years.

Option Basis

Predicted catch (1993) Predicted SSB (1.1.1994)

Foio =

Fg = No information available

FMK =

Recommendations: As long as catches remain limited to by~catches of the fisheries directed to

Special Comments:

other species, no TAC is advised.

The removal of large amcunts of juvenile redfish by the shrimp fishery may
adversely affect redfish recruitment.
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Source c¢f Information:

52

SUMMARY SHEEET - Redfish in Division 3M

Year 1985 1986 - 1987 1988 1989 1930 1991 1992
Recommended TAC 20 20 20 20 20 <50 413 35
Agreed TAC 20 20 20 20 20 50 50 43
Reported catches 20 29 14 23 48! 67! 3sgt
Non-reported catches 10 16 17
Total landings 20 23 44 23 58! g3t 55t

Sp. stock biomass
Recruitment (age 2)

No information available

Mean F
! pProvisional. Weights in ‘000 tons
Catches: Averaged 20 00C tons or less from 1879 +to 1985, Increased thereafter to

Data and Assessment:

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1993:

44 000 fons in 1987. Catches declined again in 1988. In 1989 and 1990

catches of 58 000 and 83 000 tons were the highest in the history of this
fishery. 1In 1991 catches declined to 55 000 tons.

Catch rates declined from 1987 to 1991. fTrawlable biomass estimates from EEC
bottom trawl surveys and total biomass estimates from USSR/Russian trawl-
acoustic surveys indicate a reduction from 1987 to 1991.

No estimate available.

Russian bottom trawl survey in 1991 indicates high abundance of juvenile
redfish.

Appears to be declining in recent years, based on both commercial catch rates
and survey data. The average biomass estimated from Russian trawl-acoustic
surveys from 1990 and 19581 is about 180 000 tons.

Based on Y/R calculations.

Option Basis Predicted catch (1993) (tons) Predicted $SB (1.1.1994)

F,, = 0.11 20 000

F g No information available

Frax = 0.20 36 000

Recommendations: Catches in 1993 should not exceed 20 C00 tons (sge Special Comments below).

Special Comments:

1) Continued declining trend of the stock and high fishing pressure
indicate a danger of a long-term depression of the resource.

2) Considering the possible double counting of demersal biomass and that
calculating an average biomass from a time series with a declining
trend will result in an estimate biased upwards. STACFIS based its
advice on the more conservative reference level.




Source of Informaticn:
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SUMMARY SHEET - Redfish in Divisions 3L and 3N

Year 1985 1986 1987 1988 1%8% 193¢ 1991 1982
Recommended TAC 25 25 25 25 25 25 14 14
Agreed TAC 25 23 23 25 25 25 14 14
Reported catches 21 43 71 45 3t 25! 18!
NonFIeported catches 7 8 2 4 7
Total Landings 21 43 78 53 34! 29 25*

Sp. stock bicmass
Recruitment {age )

Mean F

No information available

! Provisional.

Catches:

Data and Assessment:

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 15%83:

Weights in ‘000 tons

Average catch was about 20 000 tons prior to 1985. In 1986, catches doubled
to 43 000 tons and increased again in 1987 to 78 000 tons. Since then
catches have declined steadily to 25 000 tons in 1991. TAC has been exceeded
each year since 1985.

Catch rate indices derived for Div. 3L and Div. 3N generally not considered
reflective of year—-to-year changes in stock abundance. However, all indices
indicate a general decline in recent years. Bottom trawl surveys by
USSR/Russia in Div. 3LN and Canada in Div. 3L suggest a decline since 1984,

Wo estimate available.

Ne estimate awvailable but appears poor in Div. 3L since the early-1980s. In
Div 3N a mode appeared in the Russian and Canadian surveys in 1991 at 12-14
cm but the strength of this cannot be evaluated.

Available indices exhibit considerable between-year variability but generally
indicate a continuation of the stock declines noted during previous
assessments.

Option Basis

Predicted catch (1893) Predicted SS8B (1.1.1994)

Foo. =

F g Ne information available

Foax =

Recommendations: Catches be reduced and toctal catch for 1993 not to exceed 14 000 tons.

Special Comments:

Catches for non-Contracting Parties in recent years have ranged from 6 S0C
tons in 19%0 teo 24 000 tons in 1987.
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SUMMARY SHEET - Silver Hake in Divisions 4V, 4W and 4X

Source of Information:

Year 1985 1986 1987 1988 13849 1990 1991 1992
Recommended TAC 100 100 100 161 235 - 100 105
Agreed TAC 100 100 100 120 135 135 100 105
Reported catches 73 83 62 74 91 69* 69

Sp. stock biomass

Recruitment ({age 1) No information available

Mean F

1 Provisional. Weights in '000 tons

Catches: Prior to 1977 the fishery was not restricted by season or area, however since
1977 the fishery has been restricted to April 1 through November 15 and to
the area seaward of the small mesh gear line. Nominal catches since 1970

ranged from a maximum cf 300 000 tons in 1973 to a minimum of 36 000 tons in
1983. Catches increased frem 37 000 tons in 1977 to 21 000 tons in 1989.
Catches dropped to 69 000 and 68 000 tons in 1990 and 19%1, respectively,

Data and Assessment: Catch—at-age from 1977 to 1991 were included in formulations of ADAPT using
¢ research vessel (juvenile and adult) and commercial CPUE indices. The
estimate for age 1 (the 1990 year-class) had a high CV, was outside the range

of historical age 1 values, and was thus considered unreliable. The size of

this year-class was determined from comparisons of the juvenile RV index and

SPA at age 1.
Fishing Mortality: Weighted fully recruited F for ages 3-5 = 0.72, which is F,,.
Recruitment: The 1990 year-class is thought to be of average size, while that of 1991 is

slightly below average.

State of Stock: Commercial standardized catch rates dropped in 1990 and 1991, to 50% of the
peak level seen in 1989. Population biomass estimates from the RV surveys
declined since 1986, and are now below levels estimated for the mid-1970s.

Forecast for 1993: Catch in 1992 is expected to be 40 000 tons based on Canadian and non-—
Canadian allocations.

Option Basis Predicted catch (1993) (tons) Predicted SSB (1.1.1994)
Foo = 0.72 75 000

Fsl

Fosy =

Recommendations: TAC for 1993 be set at 75 000 tens based on projection at Fy ;.

Special Comments:




Source of Information:
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SUMMARY SHEET - American Plaice in Division 3M

Year 19853 1986 1987 1988 1989 1990 . 1881 1992
Recommended TAC 2 2 2 2 2 2 2 2
Agreed TAC ' 2 2 2 2 2 2 2
Reported catches 1.7 3.8 5.6 2.8 3.5t 0.8t 1.6t

Non—reported catches

Total landings

No information available

Sp. stock biomass
Recruitment (age 2}

No information available

Mean F
! Provisional. ' Weights in 000 tons
Catches: Ranged between 600 and 1 900 tons from 1574«85, then increased in 1986-8% to

Data and Assessment:

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1993;:

between 2 861 and 5 600 tons. By 1990 and 1991 the reported catches had
declined to levels below the TAC of 2 000 tons.

No analytical assessment. Commercial data scarce in most years. Information
from USSR/Russian surveys (1972-91), and EEC surveys (1988-%91) used to
evaluate stock status.

No informaticn available
i

1986 year-class appears to be strong based oﬁ information from EEC surveys
(1988-91)

SSB from EEC surveys appears to be relatively stable

Option Basis Predicted catch (1993) Predicted S$SB (1.1.1994)
Foa =

F g No ipformation available

Fmax

Recommendations: TAC remain at 2 000 tons for 1893.

Special Comments:
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SUMMARY SHEET - American Plaice in Divisions 3L, 3N and 30

Source of Information:

Year

1985 1986 1987 1988 1989 1990 1991 1992

Recommended TAC 49 55 48 28 30.3 24.9 25.8 25.8

Agreed TAC 49 55 48 40! 30.3 24,9 25.8 25.8
Reported catches 49.5 60.3 55,0 41.4 40,52 23.9% 23?
Non~reported catches 4.7 4.3 0 0.1 0.1 8.1 16
Total catch 54.2 64.6 55.0 41.5 40.6% 322 392
Sp. stock bicmass ADAPT 142 133 104 82 71 58 57
L/s 141 132 102 81 69 53 44
Recruitment ADAPT 141 114 108 104 g7 169 135
{Age 5) L/s 138 102 79 67 63 98 110
Mean F ADAPT 0.67 1.04 £.80 0.84 0.74 0.73 0.51
L/S 0.68 1.06 0.82 0.88 0.84 0.87 0.59

Effective TAC was 33 585 tons.

? Provisional.

Catches:

Data and Assessment:

Fishing Mortality:

Recruitment:

State of Steock:

Forecast for 1993:

Weights in '000 tons

Highest catches occurred in the late-1960s with a peak catch of 94 000 tons
taken in 1567. Catches were stable at about 50 000 tons during the 1970s.
Overall catches declined from a 18~year high of about 65 000 tons in 1986 to
about 32 000-39 000 tons in 193%0-91.

Analytical assessment of catch-at-age data was conducted using Canadian
survey results in a formulation of the Adaptive Framework (ADAPT) and the
Laurec-Shepherd (L/S) technique. Population estimates derived from the L/S
analysis were lower than those from ADAPT.

Both the ADAPT and L/S analyses indicate higher fishing mortalities (0.7-0.8)
in recent years (1987-90) compared to those from the mid-1980s (0.5-0.6).
Fully recruited F in 1991 is estimated to be slightly lower at 0.59 for L/S
and 0.51 for ADAPT. This -seems unlikely, given the increase in fishing
effort in 1991. The L/S shows much higher Fs at ages 6-8 than ADAPT in 1988-
91, 0.2-0.55 in L/S compared to 0¢.1-(.25 in ADAPT, with both showing the F at
these ages to be higher in recent years, reflecting increased catches of
juveniles in the Regulatory Area.

Both calibration analyses reflect a continued decline in recruitment at age
§ from levels over 250 million fish in the mid-1970s to about 150 million
fish in the mid-1980s. ADAPT estimates the age 5 population in 1987-98 are
about 100 million with the L/S estimates at about 60-80 million. Both
analyses show wvalues in 1990 and 1991 (19%85 and 1986 year-classes} to be
higher than the preceding 3 at 169 and 139 million from ADAPT and 98 and 110
million from L/S.

This stock is currently at a level far below historic levels. The ADAPT
analysis indicates a 40% decline in age 5+ numbers from 1384 to 1991, while
the L/S shows a decline of 60%. The SSB, measured as knife edge at ages 9+,
has declined from abcut 180 000 tons in the early-1980s tc between 44 €00
{L/S) and 57 000 (ACAPT) tons in 1991.

Option Basis

Prediected catch (1993} (/000 tons)

Predicted SSB (1.1.19%4) ('000 tons)

ADRPT:

Fo.1 = 0.26 14.5 56.9

Frax « Fgn = 0.51 26.0 48.9

L/s:

Fou = 0.26 10.5 21.0

Fons = 0.50 18.8 . 17.0

F oy = 0.59 22.0 16.0
Recommendations: Fishing mortality must be reduced in 1%93 to allow the 1985 and 1986 year—

Special Comments:

classes to contribute to the 5SB. The F,, catches derived from both
calibration analyses are 10 500 (L/S) and 14 500 (ADAPT). Given the low SSB
and preliminary results from the 19%2 survey, indicating a further decline,
it may be advisable to accept the lower of the F,, estimates.

Catches of 30 GO0 tons in 1992 (TAC plus estimate for non—-Contracting Par-
ties} will generate fishing mortalities of 0.6 (ADAPT) or 0.8 (L/S) and a
continued decline in SSB. The current analyses indicate the 1992 F,, catch
to be between 14 000 and 17 000 tons. This would suggest that a reductioen in
the 1992 catch may be prudent.




Source of Information:
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SUMMARY SHEET - Witch Flounder in Divisions 3N and 30

Year 1985 1986 1987 1988 1989 1980 15891 1992
Recommended TAC 5 5 5 5 5 5 5 5
Agreed TAC 5 5 5 5 5 5 5 5
Reported catches 9 9 8 7 B 2.1 3.3t
Non-reported catches? 1.4 1.5

Total landings

4.1* 4.8

Sp. stock bicmass

Recruitment  {age 2)

Mean F

No information available

1
2

Provisional.

Weights in ‘000 tons

Data inadequate to estimate misreported

catches prior to 1990.

Catches:

Data and Assessment:

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1%83:

-In the period 1970-84 catches ranged from a low of 2 400 tons in 1980-81 to

a high of 9 200 tons in 1972. From 1985 to 1988 catches exceeded the TAC by
large margins, but have been declining in recent years.

Estimates of stock size from research vessel surveys were variable, and were
not considered adequate for this stock because they do not cover deeper areas
where witch flounder are also found. Abundance indices are not adequate to
base firm conclusions on steck status.

Unknown.
Unknown.

Stock size could not be firmly established, however it appears it may have
declined in recent years.

Option Basis Predicted catch (1993) Predicted S5B (1.1.1994)
Fou =

F g No information available

Fmax

Recommendations: TAC of 5 000 tons for 1993.

Special Comments:

More detailed information from the commercial fishery is required to properly
evaluate this resource, as research vessel surveys do not cover the total
area of distribution. -~
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SUMMARY SHEET - Yellowtail Flounder in Divisions 3L, 3N and 30

Source of Information:

Year

1985 1986 1987 1588 1989 1980 1991 1992
Recommended TAC 15 15 15 15 5 5 7 7
Agreed TAC 15 - 15 15 15 5 5 7 7
Reported catches 24.0 24.5 16.3 16.2 9.1t 8.9 7.0
Non-reported catches 5.0 5.7 0 0.1 1.1 5.1 8.1
Total landings 25.0 30.2 16.3 16.3 10.2¢ 14.0! 15.11

Sp. stock biomass

Recruitment (age 2) No information available

Mean F

! Provisional. Weights in '000 tons
Catches: Catches peaked in 1972 at 39 000 tons, declined rapidly, then stabilized at

Data and Assessment:

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1993:

10 000-15 000 tons for most of the 19705 and early-1980s.
double the TAC during 1985-86 as effort increased in the Regulatory Area in
Div. 3N. Catches declined to about 10 000 tons in 1989 but increased to
13 000 and 15 000 tonms in 19%0 and 1991 respectively. Considerable
uncertainty exists with the catch data feor this stock.

They were about

No analytical assessment possible. Data from Canadian catch rates and
Canadian and USSR/Russian RV surveys used to determine trends in stock
abundance.

No information available.

The 1984-86 year-classes appeared to be stronger than the three preceding
weak year-classes. The 1988 year-class appears to be strong from the results
of juvenile surveys in 1990 and 1991,

The stock remains at a low level. Potential growth of the stock from the
1984-86 year-classes has not occurred, likely because of large catches of
juveniles from these cohorts by fisheries in the Regulatory Area.

Option Basis

Predicted catch (1993} Predicted 5SB (1.1.1994)

Fo, =
F 9l
P =

max

No informaticn available

Recommendations:

Special Comments:

TAC of 7 000 tons for 1993 ({see Special Comments below).

Continuation of the current exploitation pattern towards juveniles in some
fisheries will result in decreased yield-per-recruit. Catches by non-
Contracting Parties have increased in 1990 and 1991. Unless total catches are
reduced from present levels cf double the TAC, the stock will likely remain
at its current low level, with some fisheries dependant only on the strength
of recruiting year-classes at very young ages.




Source of Information:
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SUMMARY SHEET =~ Greénland Halibut in Subareas 0 and 1

Year 1985 158¢ 1567 1588 1589 1990 1991 1992
Recommended TAC 25 25 25 25 25 25 25 25
Agreed TAC .

Reported catches 10 3 10 10 10 20 21t

Sp. stock biomass

Recruifment  (age 2}’ No information available

Mean F

! Provisional. Weights in '000 tons
Catches: The catches increased in 1990 and again in 1991 due to increased fisheries in

Data and Assessment:

Fishing Mortality:

Regcruitment:

State of Stock:

Forecast for 1993:

Diwv. OB by Canada, Farce Islands and US$3R/Russia. 1In Subarea 1, 92% of the
catch was taken by Greenland in the fjords of West Greenland mainly by
longlines.

Results from three bottom~trawl indicate

analytical assessment.

surveys stable biomass. No

No information awvailable.

No information awvailable.

The offshere component in Subarea 0B is now exploited slightly above the
level experienced around 1980. The offshore fishery in Div. 1CD is stiil
insignificant.

Cption Basis

Predicted catch (1992) Predicted SSB (1.1.1993)

Foa =

F g No information available

Frax =

Recommendations: TAC be maintained at a level of 25 000 tens,

Special Comments:
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SUMMARY SHEET - Greenland Halibut in Subarea 2 and Divisions 3K and 3L

Source of Information:

Year 1985 1986 1987 1988 1989 19590 1991 1992
Recommended TAC 75 100 100 100 100 50 50 50
Agreed TAC 75 100 100 100 100 50 50 &0
Reported catches 19 16 31 19 19! 29! 35t
Mis-reported catches ) 18 20-40

Total landings 19 16 31 19 19! 47! 55-75%2

Sp. stock biomass

Recruitment
Mean F

{age 2)

No informaticn available

1
2

Provisional.

Catches:

Data and Assessment:

STACFIS could not reliably estimate total landings in 1991.

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1993:

Weights in 000 tons

Peaked at 38 500 tons in 1978 then declined to an average of 20 000 tons from
}985~89. Increased sharply in 1990 and 1991 mainly due to developing fishery
in the Regqulatory Area of Div. 3LM. Canadian catches relatively stable in

recent years, with declines in gillnet catches offset by increases in otter
trawl catches.

Analytical assessments considered unacceptable until migratory patterns and
stock structure are fully understocd. Research vessel surveys continue to

give the more important indices of abundance for the stock distributed in the
survey area.

Unknown

Until the 1991 survey, the year-classes of 1984-86 appeared to be relatively
streng. The results in 1991 suggest that they are now less abundant.

Most of the indices of abundance for 1991 indicate a decline from 1%%0. The
nunber of older fish in the survey areas continues to decline. The decline in
some indices may not be due entirely to the fishery.

Option Basis

Predicted catch (1993) Predicted SSB (1.1.1594)

Fou =

Fa No information available

Faoax =

Recommendations: Catches should be reduced in 1993 to the level advised (50 000 tons), which

Special Comments:

is for the entire steck, including the portion in the Regulatory Area in Div.
3LM. Until more 1s known of stock structure, precautionary measures to
prevent concentratien of effort con cone segment of the stock area should be
considered.

The effect on the stock of continued catches in the Regulatory Area at 1990
and 1991 levels is unknown, but STACFIS8 cauticns about possible over-
exploitation of parts of the stock. Past advice for this stock has been to
distribute fishing effort over a wide area if possible. The deepwater survey
results indicate that Greenland halibut densities in Div. 3LM in fall 1991
were lower than in Div. 3K.




)
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SUMMARY SHEET — Roundnose Grenadier in Subareas 0 and 1

Source ¢f Information:

Year 1985 1986 1987 1988 1989 1990 1491 1992
Recommended TAC 8 8 8 8 8 8 8 8
Agreed TAC 8 8 8 8 8 8 8
Reported catches 0.06 0.0% 0.38 0.52 0.05! 0.15t Q.15
Total landings 0.06 0.09 0.38 0.52 0.09* 0.15" 0.15%

Sp. stock biomass

Recruitment {age 2) No information available

Mean F

! Provisional. Weights in 7000 tons
Catches: Since about 1980, landings have been only as by-catch in the Greenland

halibut fishery.

Data and Assessment: No catch—at-age data available and no catch and effeort data availabple for the
recent period. Assessment is not possible at present.

Fishing Mortality: Ko estimate available.
Recruitment: No estimate available.
State of Stock: Not possible to evaluate. Research surveys by Japan and Greenland only fish

areas with depths less than 1 500 m and roundnose grenadier cccur in deeper
waters. The trawlable biomass estimates for Div. 1CD in 1987, 1988 and 1991
were about 45 000 tens. The 1982 estimate of 5 900 tons and 20 300 tons in
1990 were not considered to be realistic. Surveys do not cover the entire
stock area.

Forecast for 1993:

Option Basis . Predicted catch (1993} Predicted S8B {1.1.1994)
Fouo =

Fgqg = No information available

me =

Recommendations: TAC for 1993 remain at 8 (000 tons.

Special Comments:
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SUMMARY SHEET - Roundncse Grenadier in ‘Subareas 2 and 3

Source of Information:

Year 1985 1986 1987 1988 1989 1990 1991 1992
Recommended TAC 11 11 11 11 11 11 11 11
hgreed TAC 11 11 11 11 11 11 i1

Reported catches 5 7 8 6 5! 4t sb?
Non-reported catches .

Total landings 5 7 g 3 5 4t 9-1412

Sp. stock biomass

Recruitment {fage ) No information available
Mean F "

1

X Provisional. Weights in /000 tons

STACFIS could not reliably estimate total landings in 1991.

Catches: Pricr te 1979 catches averaged about 26 000 tons but have since declined to
an average of about 5 (00 tons. In 1991 STACFIS could not precisely estimate
the actual catch but determirned it to ke within the range of 9 000-14 000
tens,

Data and Assessment: Potential calibration indices such as survey data and commercial catch rates
are of limited value because they do not cover all inhabited depths, and the
proportion of roundnose grenadier in deeper waters is unknown.

Fishing Mortality: No estimate available.
Recruitment: No estimate available.
State of Stock: Not possible to evaluate.

Forecast for 1993:

Option Basis Predicted catch (1993) Predicted SSB (1.1.199%4)})

Fon = .

Fy = Ko information available

Foax =

Recommendations: TAC for 1993 remain at the precautionary level of 11 000 tons.

Special Comments: It is not anticipated that data necessary to provide meore meaningful advice

will be available in the near future.
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SUMMARY SHEET - Capelin in Division 3L

Year 1985 1986 1987 1988 1989 1880 1591 1962
Recommended TAC 60 130 283 90 335 350 : ot
Agreed TAC 26 55 25 45 45 56 56 32
Reported catches 25 48 20 54 512 47 212
Non-reported catches

Total landings 25 48 20 24 51? 47t 21!

Sp. stock biomass 596 1300 2830 300 3345 3500 1900°
Recruitment? {age 2) 73.2 ' 63.7 87.8 380.4 314.8 353.2 7.7

Mean F

No information available

1

STACFIS concluded that a catch of 50 000 tons would be Weights in ‘000 tons

below 10% exploitation rate. The 1992 advice is now
revised to 30 000 tons.

Provisional.

Up to 1930, these are projected. The 1321 estimate is back-calculated.
Recruitment at age 2 in the year shown. 1985 is projected from acoustic

surveys. From 1986 to present, measured directly from acoustic surveys.

Catches:

Data and Assessment:

Fishing Mortality:

Recruitment ;

State of Stock:

Forecast for 19293:

A1l catches are inshore and determined by market. The dominant market is the
Japanese roe market.

Projections frem acoustic survey estimates of recruiting year—classes.

Not estimated but assumed to be very low. Recommended TAC based on
exploitation rate of 10%. Catches were much lower than recommended TAC in
recent years.

Estimated from acoustic surveys. 1985 year-class at age 2 from acoustic
survey, 1988 year-class in 1891 estimated from a significant relationship
between inshore trap catch rates and mature bicmass from same year acoustic
survey.

High during late-1980s but now declining.

1852 biomass projected to be about one-third of 1989 and 1990 levels during
Special Meeting, March 19%2. Recent evidence suggests this is optimistic and
spawning blomass may be below 500 000 tons., Based on projection from 1942
acoustic estimate, 1993 mature biomass is projected to be 213 000 tons.

Option Basis Predicted catch (1993) Predicted $8B (1.1.19%94)

Fo, =

F o No information available

Frax =

Recommendations: Previous advice for 1992 that a catch of 50 000 tons would not exceed 10%

Special Comments:

- exploitation rate revised down to 30 000 tons. Preliminary prognosis for

1963 indicates a catch of 21 000 tons would approximate a 10% exploitatiocn
rate.

Based on recent analysis, the goal of providing a TAC of 10% of the projected
mature biomass has been met reasonably well. The actual TACs and landings
have been well below the advised TAC. STACFIS concluded that fishing has not
contributed to the present decline in the capelin stock.

Data from inshore in 1992 will allow validation of the prognoses for 1992 and
further evaluation of the preliminary 1993 prognosis.
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SUMMARY SHEET - Capelin in Divisions 3N and 30

Year 1985 1986 1987 1988 1989 1930 1991 1992
Recommended TAC 0 0 10 10 28 30 30 30t
Agreed TAC 0 g 10 15 28 30 30 30
Reported catches + 0 1 7 52 212 +2
Non-reported catches

Total landings + 0 1 7 5? 21* +

Sp. stock bicmass® 212 527 273 560 28 - -

Recruitment
Mean F

(age 2)

No information available

Provisional.

Scientific Council later considered this may exceed
10% exploitation rate.

Weights in ‘000 tons

In some years; these are averages of USSR and Canadian

acoustic surveys and in other years only Canadian estimates

were available.

Catches:

Data and Assessment:

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1993:

These are estimates of mature biomass.

Peak catch in 1975 of 132 (00 tons. Fishery was closed during 1579—86.

Acoustic surveys of the spawning stock through 1981-89.
spawning stock after 1989,

No estimates of the

Exploitation considered to be less than 10% of - long-term mean spawning
bicmass.

No estimates of recruitment at age 2 as in other capelin stocks.

Mean stock size 1981-89 was about 303 000 tens.
1975~77 indicated mean biomass of 912 000 tons.
the normal spawning period in 1991.

USSR acoustic survey during
No fish were located during

No projections but based on parallel patterns of abundance with other
spawning stocks, this stock is probably declined to a very low level in 1392
and is expected to ke at a low level in 1993.

Option Basis Predicted catch (1993) Predicted SSB (1.1.199%4)
Foa =

Foa Ne information available

FMX =

Recommendations: Recommend that no directed capelin fishery be allowed during 1993.

Special Comments:

The Scientific Council is concerned about apparent low abundance levels and
their impacts on future recruitment and predator stocks.




Source of Information:
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SUMMARY SHEET - Squid in Subareas 3 and 4

Year

1583 1986 1987 1988 1989 1990 1991 1992

Recommended TAC
Agreed TAC
Reported catches

150 150 150 - - - - -
150 150 150 150 150 150 150 150
1 + 2 1 7t 11! 1.

Sp. stock biomass

Recruitment No information available
Mean F

Provisional. Weights in 7000 tons
Catches: Peaked in 1979 at 162 000 tons, declined to less than 2 000 tons during 1983~

Data and Assessment:

Fishing Mortality:

Recruitment:
State of Stock:

Forecast for 1993:

88. Increased in 1989 and 1990 but declined again in 1991.

Only commercial fishery catch data available in recent years. No commercial
sampling or research presently conducted.

No information available.

No information available.

Dependents on one year—class only.

Option Basis

Predicted catch (1993) Predicted S5B (1.1.19%4)

Fo. =
Foy

Faax =

No information available

Recommendations:

Special Comments:

No advice possible.

STACFIS was not able to provide advice without up-to-date information en
squid, especially for recruitment. No research is presently being conducted
on this stock.
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SUMMARY SEEET - Shrimp in Subareas 0 and 1

Year 1985 1986 - 1987 1983 1989 1990 1991 1992
Offshore 53 0+1 (south of 71°N) V
Recommended TAC 36 36 36 36 44 %0 50 50
Agreed TAC 42.1 42,1 40.1 40.1 40.1 44.9 46.2 44,2
Reported catches 42.2 44.6 46.2 .  43.% 49,9 52,87 57.3 -
Offshore SA 1 (north of 71°H)

Recommended TAC - - - - - - 2.5 -
Agreed TAC = - 11.6 11.5 8 6.8 6.82 6.4
Reported catches 4.3 11 10.7 6.7 2.5° 2.13 1.1° -

SA 0+1 total (including inshore catches in SA 1)

Reported catches 54.0 63.1 63.8 60.5 ©  68.10  69.6° 76,3 -
! Wot including catches of vessels <75 GRT. Weights in '000 tons
Including the area from 69°30'N to 71°N, west of 58°W.
Provisional,
Catches: Increased to about 50 000 tons in 1976, decreased to about 45 000 tons in

Data and Assessment:

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1993:

1980~-84, then gradually increased-to 76 000 tons in 1091%.

Research survey indices showed an increase from 1988 to 1989 followed by a
decline to 1391. Catch-rate indices from the commercial fishery showed that
the abundance in 1$88-%1 is lower than the 1987-88 level.

No information available.
1986 and 1987 year-classes weaker than 1985 year-class.

In contrast to the 1387-88 situation, the success of the fishery and the
level of the stock is dependent in 1992 and 1993 on only the 1985 year-class.
There is cencern that the spawning biomass will be reduced to the lowest
level observed since 1981.

Option Basis Predicted catch (1993) Predicted SSB (1.1.1994)

Foyo =

F g No infermation available

an =

Recommendations: TACs for 1992 and 1993 not to exceed 40 000 tons for Subarea 0 and Subarea 1

Special Comments:

offshore south of 71°N.

Concern over continuing high discard rates in Subarea 1.

STACFIS recommended that measures to reduce discarding should be established,
e.g. increase in mesh size and that shrimp discarding should be closely
monitored.



Source of Information:
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SUMMARY SHEET - Shrimp in Denmark Strait

Year 1985 1986 1987 1988 1989 1990 1991 1992
Recommended TAC - - - 10 10 10 8
Agreed TAC! 6.1 7.52 7.72 g.7? 92 14.1 14.5 13.0
Reported catches 8.1 11.0 12.2 12.6 10.7% 10.33 g8.7°

Sp. stock biomass
Recruitment {(age 2)
Mean F

No information available

1
2

3 Provisional.

Catches:

Data and Assessment:

Cn Greenland side of midline only.
Not including Greenland fishery north of 66 30’ N

Fishing Mortalitys:

Recruitment:

State of Stock:

Forecast for 1983:

Weights in 7000 tons

Increased from less than 400 tons in 1%78 to arcund 12 500 tons in 1988, then
decreased to about 10 300 tons in 19%0 and further to just below 8 700 tons
in 1991.

General biclogical data, catch and effort data from the fishery and
standardized assessment of the CPUE. No analytical assessment.

Not known.
Not known.

The abundance in recent years has been reduced to a low level, primarily due
to a decrease in the abundance of females. Prospects for 1982 and 1993
appear to be poor in that no strong year-classes are evident from the 1591
and preliminary 1992 fishery data. These conditions appear to be related to
fishing pressure, but might also be caused by a change in distribution of the
stock.

Cption Basis

Predicted catch (1593) Predicted SSB (1.1.1994)

Foo =

F g No information available

Frax =

Recommendations: Based on the continued depressed condition of the stock, STACFIS advices that

Specizal Comments:

the TAC for 1%%3 should be 5 Q00 tons. STACFIS anticipates that this TAC
level of 5 000 tons will have to be maintained for several years in an
attempt .to provide protection for the spawning biomass and rebuild the
stock. ' :

Discard rates observed in 19%0 and 1991 indicated that these removals are
significant and STACFIS recommends that discarding should be monitored
closely,
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4. Future Yields

The Council noted that throughout its report, STACFIS had provided various recommendations
and suggestions aimed at increasing future vields from the various stocks. The potential
benefits mey be jeopardized, however, through centinved uncontrolled activities of non-
Contracting Parties fleets in the Regulatory Area. It was agreed that this matter will be
brought to the attention of the Fisheries Commission during the September 1992 Meeting.

5. Responses to Questions by the Fisheries Commission

The following responses to questions by the Fisheries Commission were reviewed and approved
by the Scientific Council:

a) Cod in Divisions 2J, 3K and 3L (5CR Doc. 92/68)

The Sciertific Council was again requested to: provide information, if available, on
the stock separation in Div. 2J+3KL and the proportion of the biomass of the cod
stock in Div. 3L in the Regulatory area and a projection if possible of the
proportion 1likely to be available in the Regulatory Area in future years.

Information was also -requested on the age compesition of that portion of the stock
occurring in the Regulatory Area.

The stock separation issue has been reviewed previously (NAFC Sci. Coun., Rep. 1986)
and it was then concluded that it was appropriate to assess cod in Piv. 2J, 3K and

3L as a single stock complex. There is currently no additional information to change
this conclusion. :

Estimates of the proportion of the cod biomass in Div. 3L in the Regulatory area
were updated to include the 1991 research vessel survey data. The results for autumn
surveys were similar to those presented previously, althcugh the 1991 spring survey
estimate of biomass in the ‘Regulatory area (10.8%) was the highest ir that time
series. The results from the survey series used are as follows: '

Range of proportions of

Season RV ' 'Years RV: Div. 3L biomass occurring Average
survey survey in the Regulatory Area proportion
conducted .  conducted (1991 value in brackets) (%)
! Winter ’ 1585-86 - - 23.8-26.8 - 25.3
Spring 1977-51 0.4-10.8 (10.8) 3.5
Autumn 1981-81 0.5-7.7 (2.9) 3.0

The proportions observed are estimates for the months in which the surveys were
conducted and may not represent distributions in nen-surveyed months. Although only
two winter surveys have been conducted, the proportion of biomass in the Regulatory
Area at that time appeared to be substantially higher than at other times. This
pattern is also supported by the occurrence of a commercial fishery in the area,
mainly during the winter months. The higher proportion of biomass in the Regqulatory
Area during the spring of 1991 may have also occurred during winter as cod catch
rates by fleets fishing in the Regulatory Area during winter were higher than usual.

Results of the autumn surveys conducted in all three Divisiens (2J,3K and 3L) by
Cznada since 1981, continued to show that the proportion of the cod in the Regulatory
Area at that time of year was less than 1%, on average, of the total Div. 2J+3KL
bicmass. .The average breakdown of biomass by Divisicn was as follows:

Relative proportion of

Division - Div. 2J+3KL bicmass (%)
23 36
3K 36
3L 28

Survey data indicated that the proportion of total stock biemass occurring in the
Requlatory Area was less than 10% in winter, less than 5% on averadge in spring and
autumn, and there were no annual trends. However, information available from
research vessel surveys and the commercial fisheries in biv. 2J+3KL in recent years
(1989-91) suggests that there has been a shift in distribution in a southerly
direction and as well to deeper waters. If changes in the stock distribution pattern
continue, predicting future proportions will be difficult.

Age compositions derived from spring and autumn surveys in Div. 3L indicate that for
most years there was a higher proportion of younger cod in the Requlatory Area.
Estimates for winter surveys showed that age compositions were similar in both areas.
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Age compositions for the entire Div. 2J+3KL cod research vessel survey biocmass were
similar to those which occurred in Div. 3L inside the 200-mile fishing zone.

Seuid in Subareas'3 and 4

With respect to squid in SA 3 and 4, the Scientific Council was asked to: examine all
data available to it and if peossible to present options for management of the stock
that are based on the NAFO principles of optimum utilization and conservation. The
Council was also asked to: provide information on the distributicn throughout the
year of the stock and on the factors that determine whether the resource becomes
available within the NAFQ area.

STACFIS noted that as in the recent past, no new information pertaining to squid in
SA 3 and 4 was available for review at this meeting. The resource only occurs in the
NAFQ area during summer through migration from more southern areas. Availability has
been extremely variable. No research is planned for 1992 or future years, and
STACFIS will not be able to provide any information to the Fisheries Commission

pertaining to squid in SA 3 and 4 until this situation changes.

Capelin in Divisions 3N and 30

With respect tc capelin in Divisiens 3NO, the Scientifie Council was requested to:
advise on the most rational level of management, on the basis of the main principles
of NAFO: optimum utilization and conservation of stocks. The Council should evaluate
the importance of capelin at different stages of their life history to the marine
ecosystem and 1in particular, given the mass mortality feollowing spawning, the
significance of -a management option that refers to harvesting during the peried
immediately prior to spawning. Management options such as maintaining minimum
spawning biomass, a 10% and a 20% exploitation rate should be evaluated in terms of
both maintaining stock size and the impact on the ecosystem.

STACFIS noted that it had responded to the extent that the scientific information
allowed to a similarly worded request in 1991 (NAFO Sci. Coun. Rep., 1991, p. 101-
104). Neo further analyses have become available since that meeting and STACFIS had
ne reason te alter the conclusions in that report. In view of the potential for
large variances associated with projections for capelin stocks and its importance as
a prey species especially for commercially important predators such as cod and
flatfish, STACFIS reiterated its recommendation of a conservative approach to
management. Currently, there is a lack of data for this stock but the available
information indicates that the stock 1is probably very low in abundance.
Consequently, STACFIS recommended that a closure of the commercial fishery in 1983
be placed to provide maximum protection for the stock.

STACFIS was concerned about the lack of response from the Fisheries Commission to its
answer- to the 1991 request, except for a repeat of the question by Fisheries
Commission with only mincr word changes. Some comments on the previous response
would have been useful in formulating a response to the present request.

Standard Mesh Size for QOtter Trawling

The Scientific Council was requested to

- review further the question of a standard 130-mm mesh size for otter—trawling
in the Regulatory Area, and particularly to conrsider the species for which
derogation would be required. The Council is asked to include consideration
of area and season in this review, to advise on appropriate mesh sizes for
fisheries for which the 130 mm would be too large, to advise on appropriate
by-catch limits for other species (in aggregate or individually) in fisheries
using small mesh sizes and to report on any Iinteractions between the various
fisheries.

- analyze the various technical measures which could permit the elimination of
massive catches of juvenile flatfishes in the NAFO area. This should cover
the 1mplementatlon of minimum legal sizes and the introduction of a single
basic mesh size. Special attention should be paid to multispecies analyses
and especially technical interactions.

- consider the question of a minimum fish size for cod in the different parts
of the Regulatory Area, both in terms of the current regulation of mesh size
in otter trawls and in terms of increasing yield per recruit.

- with respect to cod in Div., 3M, the Scientific Council is requested to
provide advice on means of Iimproving the utilization (yield-per-recruit) of
the resource.

- with respect to redfish in Div, 3M, the Scientific Council is reguested to
provide advice on means of reducing the harvest of juvenile fish, including
such factors as the seasonality of fishing.
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At its Special Meeting of 11-14 May 1992, the Fisheries Commission agreed to forward

an additicnal request for scientific advice tc the Scientific Council. The following
text was agreed at that meeting:

"In addition to the reguest in paragraph 9 of NAFO/FC Doc. 91/10 on a
standard 130 mm mesh size, the Scientific Council is asked to evaluate the
effect of intreducing one uniform mesh size, irrespective of material, thus
deleting note 2 in Part V - Schedule IV of the NAFO Conservation and
Enforcement Measures."

ST%CFIS dec?ded to provide a single response to these requests since the preblems
which they imply and the possibilities for amelioration are ccmmon to all of them.

i)

ii}

iii)

Standard 130 mm mesh size for otter trawling

At present, NAFO regulations permit the possibility of using either 120 mm or
1230 mm mesh size depending on the material with which the net is constructed.
{FC Doc. 91/7, Part V, Schedule IV). STACFIS is of the opinion that the
between-haul selectivity of fishing gears is such that it is unlikely that
the expected selectivity of trawl nets made of different materials is
significantly different. A standard mesh size of 130 mm, irrespective of
material used in the construction of the net, should be adopted.

Derogaticns from the use of 130 mm mesh size

The cnly trawl fisheries in the Regulatory Area for which a derogation from
the use of 130 mm are justified are those for capelin and squid. For these
fisheries a lower legal minimum mesh size should be permitted. At present,
the legal minimum mesh size for fishing for squid in the Regulatory Area is
60 mm. There is, at present, no legal minimum mesh size for fishing for
capelin in the Regqulatory Area.

STACFIS is, at present, not in a position to comment on considerations of
area and/or season which might be relevant in this context.

Fisheries for either squid or capelin in the Regulatory Area are not known to
catch any other species. In principle, therefore, there should be a zero by-
catch limit for other species. There is no known technical interaction
between the capelin and squid fisheries or between fisheries for squid or

capelin and fisheries for other species.

Consideration should he given to adopting a one-mesh size rule for those
vessels wishing to use meshes less than 130 mm. If this condition is not
imposed there is considerable risk that fishermen will deliberately exploit
species other than capelin and squid with nets of less than 130 mm mesh but,
when their catches are inspected, will claim that 130 mm mesh was used to
take these catches.

Reduction in the catches of juvenile fish

Flatfish

At present, catches of large quantities of juvenile flatfish of lengths
less than 23 cm occur in fisheries by mobile gears for American plaice and
yellowtail flounder on the Grand Banks (Div. 3NC). Four possibilities for
reducing these catches by the implementation of technical measures were
considered.

Closed areas. Areas of high density of juvenile American plaice and
yellowtail flounder have been identified on the Grand Banks. Closure
of such areas to fishing by mobile gears would undoubtedly reduce
catches of the juveniles. However, adults also inhabit the areas of
high juvenile density and hence catches of adults would also he
severely affected.

Closed seasons. The majority of infermation on the distribution of
juvenile American plaice and yellowtail flounder comes from surveys
carried out in August and September and therefore the distribution of
juveniles at other times of year is not as well known., However,
limited infeormaticn from Spring surveys indicates that juveniles do
net change their distribution seasonally and the probable
effectiveness of seasonal closure is therefore dubious,

Modification of the rigging of towed gears. In principle it may be
possible to reduce the numbers of juveniles which enter towed nets by
specifying towing speeds, size of bobbins, bridle angles etc. In
practise, the extent of knowledge on the effect of such factors is
limited and it would be difficult to draft requlations in such a way
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that the required rigging could be enferced.

Improvement in codend selectivity by increase in mesh size or
effective mesh size. The selection factor of both American plaice and
yellowtall flounder lies between Z.Z2 and 2.4. and the selection range
(L50-125) is about 3 cm. Enforcement for mobile gears of a mesh size
of 130 mm, free of attachments, should therefore result in the capture
of a very low proportion of individuals of these species of lengths
less than 25 cm. The fact that this is currently not the case
indicates that real mesh sizes are considerably lower than 130 mm
and/or varicus means (legal or otherwise) are being employed to
significantly reduce the selectivity of the nets.

STACFIS is of the opinion that rigorous enforcement of legally-rigged .
130 mm mesh size offers the highest probability for reducticon in
catches of juvenile American plaice and yellowtail flounder while
maintaining fisheries on the adults.

Improving the utilization (yield-per-recruit) of cod in Div. 3M

The selection.factor for cod lies between 3.4 and 3.7 and the selection
range (L50-L25) is approximately 4 cm. On this basis it would be
expected that very few cod of length less than 40 c¢m should be caught in
otter trawl fisheries. In fact, various fisheries by mobile gears for cod
in Div. 3M are known to catch cod of sizes well below those expected, if
the participating vessels employ legally-rigged 130 mm mesh. STACFIS
therefore reached the same conclusion for cod in Div. 3M as that for
flatfish on the Grand Banks i.e. rigorous enforcement of legally-rigged
130 mm mesh should eliminate most or all of these catches and thereby
increase yield-per-recruit of cod.

Reduction of the harvest ¢f juvenile redfish in Div. 3M

The selection factor and selection range of redfish for those gears used
in its fisheries are not well defined. However, it appears highly probable
that enforcement of legally-rigged 130 mm mesh would lead to reduction in
the harvest of juvenile redfish.

STACFIS is not able, at present, to comment on such factors as seasonality
(or regionality) of redfish fisheries which might be relevant in the
present context.

Other effects of enforcement of 130 mm mesh size

STACFIS also notes that there are a number of other fisheries which
exhibit symptoms similar to those described above (e.g. Div. 3LN cod and
redfish). For all of these fisheries, enforcement of legally-rigged 130 mm
mesh would result in increased yield-per-recruit. In additiocn, the state
of the stocks of species caught as by- catch in various areas would also
be improved (e.g. American plaice in Div. 3M).

Minimum legal landing sizes

Minimum legal landing sizes should be instituted as an adjunct to effective
enfercement of 130 mm legal minimum mesh size. The main purpose of such a
measure is to discourage fishermen from attempting to reduce the selectivity
of their gears.

Initially, legal minimum landing sizes should be established for those
species of highest importance in the otter-trawl fisheries. STACFIS suggests
that the legal minimum landing sizes should approximate the 25% retenticn
length for each species and that a single value for each species should be
applied universally throughout the Regulatory Area. The legal minimum landing
sizes should lie within the range of wvalues indicated below. (A range is
presented toc accommodate the various estimates of selection factors for each
species).

Cod 40-45 cm
American plaice 25-28 cm
Yellowtail flounder 25-28 cm

At present, no advice can be given for other species because of the lack of
informaticon on selectivity parameters.

Non-Contracting Parties

Fleets registered in non-Contracting Party countries and fishing for cod and
flatfishes in the Regulatory Area are assumed to employ mesh sizes well below
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10.

130 mm }possibly as low'as 60-70 mm). These vessels are not bound by NAFO
requlations and are unlikely to be affected by any measures implemented by
NAFO to improve the selectivity of trawls.

If the selectivity of trawlers of NAFQO members is improved, the numbers of
young fish caught will be reduced leading to an immediate increase in the
numbers and bicmass of young fish in the sea. This will give rise, at a later
date, to an increase in the numbers and bicmass of fish of all ages. Non-—
Contracting Parties will benefit both immediately and in the longer term from
this increase and it is possible that they will take much of the expected
gain in yield and that increase in biomass will be less than that achievable
if all trawlers adhered to NAFO regulations.

Environmental Research

The Council noted that the Environmental Subcommittee of STACFIS had met on ¢ and 13 June
1992 with M. Stein as Chairman. The number of documents reviewed on both environmental
issues and biclogically oriented subjects had substantially increased from 1991.

The Council was encouraged by the growing interest on envircnmental issues in relation to the
status of certain stocks and saw the value o¢f having an overall view of environmental
conditions before the stock assessments were undertaken. BAccordingly, the Council endorsed
the recommendation that the Environmental Subcommittee meet at the beginning of the June
Meeting of the Scientific Council. The Council, however, noted the discussion on the problem
of how to incorporate environmental information in the assessment procedures, and was
encouraged by the Subcommittee’s continuing work on finding methods of linking environmental
conditions to changes in the fisheries.

The Council was particularly pleased to note attempts were being made to cooperatively
computerize and analyze some of the large databases in Germany and Russia.

Ageing Techniques

The Council noted that the collaborative ageing work on silver hake being done between Canada
and US55R/Russia will result in a comprehensive manual, when the current work on nuclectides
was completed.

The Council was pleased the ageing workshop held at St. John's, Newfoundland during 3-12
December 1991 provided scientists from Canada, Denmark, France, Germany, Portugal and Spain
involved in ageing techniques for American plaice and Greenland halibut, a forum for
discussion, comparison and understanding of techniques employed on otoliths and scales. It
was noted that further exchanges of materials will take place and a follow-up meeting is
proposed for probably sometime in 1593.

In addition, the Council noted two further scientific papers on ageing were reviewed by
STACFIS.

Gear Selectivity

The Council noted that discussions relevant to this subject were part of the responses to the
Fisheries Commission regquests.

Review of Scientific Papers

The Council noted that 10 papers, which were not reviewed by STACFIS during the general
assessments, were reviewed and summarized separately.

Other Matters

a) Review of Arrangements for Stock Assessments

The Council neted with concern that STACFIS was continuing to face difficulties in
obtaining catch information for many stocks on a timely basis and endorsed the
recommendation that all available informaticon should be reviewed before the
commencement of the assessment reviews.

b) Special Sessions

The Council noted the comprehensive discussions on the 1992, 1993 and 1994 Special
Sessions as reported by STACFIS.

III. RESEARCH COORDINATICN (See STACREC report, App. II})

Fishery Statistics

&) The Council reiterated the great concern as expressed by STACREC on the delays in the
national reporting of fishery statistics through the STATLANT 21A and 21B system.
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In addition to STATLANT 21A data, the delays now being experienced in receiving the
STATLANT 21B data (1989-91) were of particular concern. While these delays in
submission of data were seriously affecting the stock assessment work and the
publication of the Statistical Bulletin, the Council was also concerned that these
delays seriously affect other NAFC business.

The Council noted with serious concern that NAFO Statistical Bulletin Vel. 39 was
long overdue. The Council also took ncte that although the updating of the catch and
effort database back to 1960 was completed last year, the 30-year time series
compilaticn by the Secretariat was awaiting the disaggregated data from France for
the 1983-85 period.

The Council endorsed the STACREC suggestion that all data collected by other S5tanding
Committees, particularly STACTIC and STACFAC, be identified and relevant data be made
available for use in the stock assessments prior to the June meeting.

The Council agreed with STACREC on the need to¢ resolve the difficulties associated
with obtaining STATLANT data in time for stock assessments, and discussed the
recommendaticon by STACREC that a new Rule be inserted in the Scientific Council Rules
of Procedure. The Executive Secretary prepared, as requested, a draft of an
appropriately worded Rule based on the conditions and dates recommended by STACREC.

The Council decided to bring to the attention of the General Council and the
Fisheries Commission the grave consequences te the stock assessment process, and
subsequent fisheries management decisions, of the increasing delay in the provision
of fisheries data. It was agreed to pursue actively the establishment of a legal
cbligation on Contracting Parties with regard to the schedule for the provision of
data envisaged in Article VI, para. 3.

"The Contracting Parties shall furnish to the Scientific Council any
available statistical and scientific information request by the
Council for the purpose cf this Article.”®

The Executive Secretary was asked to place the matter on the Agenda of the two other
bodies of the Annual Meeting in Septenmber.

The Council noted that STACREC suggested the deadline date of 15 April for STATLANT
21A data be changed to 15 May, specifically te accommodate difficulties faced by some
statistical coffices to meet the earlier deadline date and to ensure all nominal catch
data would be available in advance of the June Meeting of the Scientific Council.

Recognizing that STATLANT 21B data are also necessary in time for the June Meeting
of the Council, the Council endorsed the recommendation that the Secretariat should
consult Contracting Parties on a practical deadline for submission of these data.

In addition the Council agreed, that in order to facilitate the work of the
Designated Experts, national representatives provide the necessary data to Designated
Experts in time for inccrporation in the assessments before the June Meeting of the
Scientific Councill,

I
The Council noted that STACREC had reviewed the customary document prepared by the
Secretariat which is due tc be presented at the 15th Session of the CWP meeting in
July 1992,

Noting that the Chairman of STACREC was unavailable tc attend the CWP meeting, the
Council endorsed the recommendation that H. Lassen (EEC-Denmark} or H. P. Cornus
(EEC-Germany} be requested to attend that meeting. As recommended at the June 1991
Meeting, it was hoped that a representative from Russla will attend the meeting.

Biological Sampling

a)

b)

The Council was pleased that the data necessary for the Inventory of Sampling Data
for the perlod 1985-89% were received, and the publication will be completed this
year.

The Council noted with concern that the level of biological sampling of the fisheries
in the Regulatory Area carried out by the national programs in 1993 may be severely
decreased due te funding constraints. Emphasizing that without adequate sampling in
the Regulatory Area the assessment of stocks will be severely hampered, the Council
urged Contracting Parties to maintain the representative biological sampling.

H. P. Cornus and a representative from Russia attended the meeting. H. P. Cornus was
appointed Chairman of the 15th Session of the CWP.
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Biological Surveys

The Council noted STACREC had reviewed the inventories of surveys congucted in 19%91 and
surveys proposed for 1992 and early 1993. The Council again welcomed the publication of the
list of surveys on a stock by stock basis in the SCS Document Series.

The Council.was concerned that there was a high prcobability that the usual surveys conducted
by the Russian Federation may be cancelled in 1992 and 1993, and hoped that at least the more

essential surveys will not be discontinued. In general the Council agreed with STACREC that

the main priority should be to maintain the existing survey programs rather than to initiate
new ones.

The Council endorsed the STACREC recommendation that descriptions of surveys related to
Greenland halibut be compiled and considered in terms of better coordination.

Cther Matters

The Council noted that the List of Fishing Vessels for 1989 was published by the Secretariat,
and that data will be requested for the next triennial publication.

IV. PUBLICATIONS (see STACPUB report, App. III)

Review of Scientific Publications

The Council was pleased to note that Journal Vel. 12 was published and there was substantial
progress in preparation for the next regular issue as well as the special issues with papers
from the 1989 Special Sessicn on "Changes in Biomass, Production and Species Composition of
the Fish Populations in the Northwest Atlantic over the Last 30 Years and Their Possible
Causes" and the 1990 Canada-USSR bilateral meeting on "Capelin in the Northwest Atlantic".

The Council was alsoc pleased with the turn-around time achieved with Studies papers noting
that Studies Number 15 was published on schedule and Studies Number 16 containing 17 papers
and 5 abstracts from the 1990 Special Session on "Management under uncertainties related to
biology and assessment, with case studies on some North Atlantic fisheries™ was published in
about a one year time—frame.

The Council was once again concerned that data were still pending for the publication of NAFO
Statistical Bulletin (Vol. 3%) for 1985. ‘

The Council was pieased with the timely publication of Scientific Council Reports, 1991, and
endorsed the STACPUB recommendation to include a photograph of the participants of the June
1992 meeting in the publication of the Scientific Council Reports, 1992.

The Council was also pleased with progress made in other publications; the List of Fishing
Vessels for 1989 and the Inventory of Sampling Data for the 1985-89 period.

Tn addition, the Council noted that the Executive Summary of the June 1991 meeting presented
to the General Council and Fisheries Commission at the Rnnual Meeting in September 1391 was
well received, and that a similar document was prepared again this year as well.

Producticn Costs and Revenue for Scientific Council Publications

The Council noted that there were no significant departures from the previous year’s
production costs and revenues,

Promotion and Distribution of Scientific Publicaticns

The Couneil ohserved that a noticeable reduction in the free mailing list was made, while the
subscription list remained about the same.

The Council felt that further considerations on methods by which the scientific paper
contributions to the Journal and the expansion of the readership would be valuable.

The Council was pleased that there was significant progress in the consolidation of a single
issue of the Journal with papers on the West Greenland ced stock, along with the invitational
papers by Sv. Aa. Horsted. Similarly, it was encouraging to note the possibilities of scome
additional Russian contributions as mentioned by the head of the Russian delegation, V. K.
Zilanov, during his recent visit, and also the acceptance by M. Grosslein (USA) to prepare
an invitational paper.

Editorial Matters

The Council noted that 17 of the 24 papers presented at the September 1591 Cod Symposium were
currently under review for publication in a Studies issue.
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The Council was pleased to note a total of 46 papers were published or were in their final
stages of preparatien for publication in the Journal or Studies. In addition a total of Z6
papers were under editorial review for the Journal.

The Council was encouraged by the attempts of STACFUBR to improve the editorial process and
endorsed the recommendation that Associate Editors take steps to make final decisions on
papers that have been under review for a long time. i

The Council was pleased to welcome Sv. Aa. Horsted and R, Misra to the Editorial Board as
Associate Editor for Vertebrate Fishery Biolcgy and Associate Editor for Blomathematics,
respectively.

Papers for Possible Publication

The Council noted that STACPUB had considered 85 SCR Decuments and 22 SCS Decuments presented
and nominated 8 papers for consideration for publication in the Journal and 7 papers for
Studies. In addition 1C papers from the Canada-USSR meeting on capelin in November 1990 had
been submitted and reviewed.

Micrpfiche Projects

The Council noted that although 15 microfiche sets of ICNAF documents (2 in 1991} had been
sold, STACPUB now considers the microfiche.technolegy cbsolete. The Council agreed with
STACPUB in pursuing alternative methods for archiving RAFC documents.
Cther Matters
The Council endorsed STACPUB recommendation that the revised station locations of the
Standard Cceanographic Sections in the Northwest Atlantic, be printed with a hard cover for
distribution to national institutes.

V. RULES OF PROCEDURE

The Council discussed the matter of deadline dates for submission of fisheries data, but

there was nothing to report at the present stage.

VI. COLLABORATION WITH OTHER ORGANIZATIONS

a) Joint ICES/NAFQ Working Group on Harp and Hooded Seals

The Chairman informed the Council that the Joint ICES/NAFO Working Group workshop on
survey methodology had been rescheduled to $-12 Qctober 1992 to avoid a conflict with
the dates of the NAFO Annual Meeting. The Council noted the report of that meeting
would be available for review at the June 1993 meeting.

b) Fifteenth Session of CWP, July 1982

The Council noted the plans to host the 15th Session of the CWP 8-14 July 1992 at
NAFO Secretariat had progressed well, and the Council expressed appreciation to the
Mayor of Dartmouth for the invitation to the participants to a wine and cheese
reception at City Hall on 10 July 1992.

The Council noted STACREC had addressed the Scientific Council representation to this
CWP meeting in July 1992,
VII. ARRANGEMENTS FOR SPECIAL SESSIONS

Special Session of September 1992

The Council noted comprehensive plans were discussed at STACFIS, and a draft of the workbook
had been prepared by the co-convener R. K. Mohn (Canada). The Council noted the change of
dates te 9-11 September 1992 for this meeting to be held at NAFO Headquarters. Subject to
the success of this meeting, the Council will consider future similar Sessions.

Special Session in 1993

The Council was pleased with the many topic proposals for a 1993 Special Session presented -
to STACFIS and was particularly pleased that there will not be a break in the Special Session

series. The Council was alse encouraged by the potential this has for the Scientific Council

publicaticns.

Special Session in 1994

The Council agreed with the STACFIS decision to defer the decision on the proposed topics to’
the September 18%2 Meeting.
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VIII. FUTURE SCIENTIFIC COUNCIL MEETINGS

1. Annual Meeting and Special Session in September 1892

The Council would next meet for the Annual Meeting of NAFO at the Holiday Inn, Dartmouth,
Nova Scotia, Canada, during 14-18 September 1992. The meeting would be preceded by the
Special Session titled "State-of-the-Art in Fish Stock Assessment: a Tutorial/Workshop on
Calibration Methods and Their Practical Use" during $%-11 September 1992, at the NAFO
Headgquarters in Dartmouth, Nova Scotia, Canada.

2. Scientific Council Meeting in June 1993

The Council confirmed that the Scientific Council together with its Standing Committees and
Sgbcomm@ttee would meet during 2-16 June 19%3. The location, not settled yet, coulid be
either in Halifax or Dartmouth, Nova Scotia, Canada (see X. QOTHER MATTERS).

3. . Annual Meeting and Special Session in September 1993

The Council noted the proposed dates for the Annual Meeting to be held at the Hilton Hotel,
Halifax, yova Scotia, Canada, were 6-10 September 19%$3. Since the preceding week in which
the Council would normally have the Special Session would be separated by a long weekend, the

Council agreed to defer until September 1992, the decision on the dates for the 1993 Special
Session.

4. Scientific Council Meeting in June 1994

The Council agreed on the tentative dates of 8-22 June 1994 for the Meeting of the Scientific
Council.

IX. NOMINATION AND ELECTION OF QFFICERS

The Chairman’s propesal (3 June 1992} to set up a Womination Committee composed cf C.A.
Bishop (Canada) and B. W. Jones (EEC) was accepted.

On 13 June 1992 the Chairman requested the Nominating Committee to present their proposal.

The Committee, having consulted with representatives, reported that it was ready to make a
nomination.

The Chairman accordingly called for nominations from the Committee stating that any
additional nominations were welcome from participants.

The Committee nominated H. P. Cornus {(EEC-Germany). There being nc further nominations, the
Chairman declared H. P. Cornus as duly elected next Chairman of the Standing Committee on Fishery
Science. He will take office after the Annual Meeting of September, 1992.

X. OTHER MATTERS
Further to the Council’s comments at the June 1991 Meeting with respect to inadequacies of
the space at the NAFC.Headquarters for Scientific Council meetings, the Council noted the Executive
Secretary was making every attempt to find a more suitable location. Although an alternative was
not found for this meeting of June 1992, it was hoped that this would be achieved for the June 1993
Meeting.
XT. ADOPTION OF REPCRTS

1. Standing Committee Reports

At sessions on 16 and 17 June 19%2, the Chairman of STACFIS, STACREC and STACPUB presented
summaries or comments of their respective Standing Committee Reports. The Council then
adopted each report.

2. Scientific Council Report, June 19%2

At its concluding session of 17 June 1992, the complete report of the 3-17 June 1392 Meeting
of the Scientific Council along with the reports of its Standing Committees was adopted.

XII. ADJOURNMENT

There being no further business, the Chairman extended a special thanks to the Executive
Secretary, the Assistant Executive Secretary and the staff of the Secretariat for their efficiency
and support during the meetings. He thanked A. Avila de Melo, H. Lassen and M. Stein for their work
as Chairmen of STACREC, STACPUB and Environmental Subcommittee, respectively. Noting the major work
load fell on the STACFIS Chairman, he thanked D. B. Atkinson for skilfully conducting his meetings.
Thanks were extended to the participants, particularly the Designated Experts, for their valuable
contributions. He adjourned the meeting, locking forward to seeing most of the participants at the
Annual Meeting in September, and at the Special Session being convened by R. K. Mohn and R. Cook.
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APPENDIX I: REPORT OF STANDING COMMITTEE ON FISHERY SCILENCE (STACFIS)

Chairman: D.B. Atkinson Rapporteur: Various

The Cormmittee met at NAFO Headquarters, Dartmouth, Nova Scotia, Canada during June 3-17, 1992
to consider and report on matters referred to it by the Scientific Council, particularly those
pertaining to the provision of scientific advice opn certain finfish and invertebrate marine stocks
(see Agenda III, Part E of this volume). Representatives from Canada, Cuba, Denmark {in respect of
the Fazoe Islands and Greenland), European Economic Community (Denmark, France, Germany, Portugal,
Spain, United Kingdom), Iceland, Japan and Russian Federation were in attendance, as well as an
observer from United States of America.

Variocus scientists assisted in the preparation of the initial draft reports considered by the
Committee. The report of the Subcommittee on Environmental Research (M. Stein, Chairman) is
summarized in Seetion IV and detailed in Annex 1 below. The Report of the American plaice and
Greenland halibut Ageing Workshop is summarized in Section V and detailed in Annex 2.

1. GENERAIL REVIEW

1. Cpening

The Chairman welcomed the various national representatives to the NAFO Headquarters in
Dartmouth, and Canada.

Discussions were held on reactions arising from the decision made in 1991, to provide
separate documentation titled the Executive Summary containing the Summary Sheets and text
relevant to the Fisheries Commission. It was agreed that responses were all positive to the
decision to provide such documentation, and therefore the practice should be continued.

2. Catch Statistics

STACFIS shared the concern expressed by STACREC, regarding late submissions of catch
statistics to the Secretariat, noting that the unavailability of landings information in time
for the June meeting seriously hampers the Committee’s ability to prepare assessments for
review during the meeting. It 1s strongly recommended that for the future, national
representatives, at the same time as endeavouring to make all necessary data relevant to the
assessments available to Designated Experts by May 15 (NAFO Sci. Coun. Rep. 1881, p. 44,
should also attempt to provide as much catch/effort data (including preliminary data) as are
available., 1In addition, because of the recent difficulties in determining the best estimates
of catch for the various stocks, and difficulties encountered at various times throughout the
meeting, STACFIS recommended that during the first day of future June meetings, under usual
agenda item ’General review of catches and fishing activity’, all available information on
catches for the various stocks should be reviewed so that best estimates of catches can be
determined before commencement of the assessment reviews.

3. Commercial and Research Sampling

STACFIS acknowledged and concurred with the concerns expressed by STACREC regarding the
importance of current and future sampling of the commercial fisheries and the negative
effects of any reductions of the various research activities in relation to stocks assessed
annually. It is recommended that Scientific Council bring the concerns of STACFIS on the
potential negative impacts of a reduced annual database on the stock assessments, to the
attention of the Fisheries Commission.

During review of documentaticn pertaining to results of various research cruises, it was
noted that detailed information on the survey dates as well as vessels and gear used over the
time series peried was not always available. Without these data, it is difficult te¢
determine possible reasons for sudden and unexpected changes in indices. The necessary data
were collected during the June meeting in 1989 and presented in SCS Doc. 90/22, and was
updated in 1991 as 3CS Doc. 91/18. 1In 1981, STACREC concluded (NAFQ Sci. Coun. Rep. 1991,
p- 114) that the best approach would be to have Designated Experts update the information
annually for review by STACFIS. The updated list was compiled only during the course of the
June 1992 Meeting. STACFIS recommended that in the future, Designated Experts present this
updated information at the time of preparation of the preliminary assessments.

It was also noted that for some survey series, standard errors associated with the estimates
were not available, STACFIS recommended that in future, numbers (e.g. abundance/biomass)
derived from research surveys be accompanied by estimates of variance associated with these.
It is further requested that the Secretariat remind national representatives of this
recommendation during circulation of infermaticon in preparation for the June 1993 meeting.

4. Timely Availability of Assessment Related Data

STACFIS again noted that in many instances, assessment related data were not available before
the first day of the meeting. The negative implications of this, as described by STACFIS
previocusly (NAFO Sci. Coun. Rep., 19%1, p. 44), are: 1) STACFIS is severely hampered in its
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ability to carry out its work during the first few days because of the unavailability of some
assessments, 2) Designated Experts do not have sufficient time to fully evaluate and
contemplate ail available data in the resulting time frame, and 3) some Designated Experts
are not present to participate in the peer-review process during the first part of the
meeting because they are busy preparing assessments. STACFIS reiterated that Contracting
Parties should make every effort to provide all relevant data necessary for assessments to
the Designated Experts by May 15 of each year. National representatives should ensure,
wherever possible, that available data on length and age by gear from their respective
commercial fisheries be compiled to reflect the removals as catch-at-age from these
fisheries. STACFIS again recommended that Scientific Council bring the problem of
availability of assessment related data to the attention of the Fisheries Commission.

General Trends for the Northwest Atlantic

While recognizing EEC-France (M) and France (SP) data for 1991 were missing, the following
provisional cbservations from STATLANT 21A reports were noted in the reported catches (Table
1. The provisional owverall nominal catch (round fresh weight) of all finfish and
invertebrate stocks was 2.84 million tons in 1991, a decrease (9%} from the 19%0 catch of
3.13 million tons. The total “"groundfish" catch, which represented 37% of the overall catch
in 1991, was 4% less than in 1990 (1,05 and 1.09 million tons in 1991 and 1990,
respectively). Decreases were noted for cod {22%), redfishes (9%) and yellowtail flounder
{19%) and increases noted for silver hake (73%), Greenland halibut (25%), "other flounders™
{13%) and "other groundfish" (26%). The totzl "pelagic" catch, which represented 22% of the
overall catch in 1991, decreased (13%) to 631 000 tons in 1991 from 728 000 tons in 1990.
Decreases were noted for herring (15%), mackerel (9%) and menhaden (12%). The total "other
finfish" catch, which represented 5% of the overall catch in 1991, decreased substantially
{49%) from 270 COC tens in 1990 to 137 000 tons in 1991 due mainly to a decrease in capelin
(72%). The total catch of "invertebrates", which represented 36% of the overall catch in
1991, decreased (2%} in 1991 to 1.024 million tons from 1.042 millicn tons in 1990. wWhile
increases were noted for shrimp (4%) and lobsters (13%), decreases were noted for squids
(8%), clams (3%), scalleps {2%} and ﬁrabs (13%).

Fishery Trends by Subarea

Noting that catches in 1991 do not inciude the French data, the following trends were
observed:

a) Subarea 0

The overall total nominal catch in 1991 was 19 000 tons in 1991, which was basically
unchanged over 1990. The catch remained constant with 110 000 tons of Greenland
halibut and 8 000 tons of shrimp.

b)' Subarea 1

The overall total nominal catch decreased {25%) from 139 000 tons in 1990 to 104 000
tens in 1991. This was mainly due to a decrease in cod (67%) which is down again to
20 Q00 tons from 10C 000 tons in 198%. An increase was noted in Greenland halibut
(38%) although this species only represented (11%) of the total catch in this
Subarea. Shrimp censtituted the largest catch (69 000 tons} in this Subarea.

c) Subarea 2

The overall nominal catches decreased significantly {(6€8%) to 33 000 tons in 1591 from
102 000 tons in 1991. Significant decreases were noted for cod (%1%) and capelin
(99%). Greenland halibut and shrimp now comprise the bulk of the catch in this
Subarea, contributing 14 000 tons and 13 000 tons, respectively.

d) Subarea 3

The overall total nominal catch decreased {19%) in 1%90 from 644 0CO tons in 1990 to
520 000 tons in 1991. Decreases were noted for cod (14%), redfishes (25%), capelin
(67%) and clams (36%). Although increases were noted for Greenland halibut (29%),
herring (137%) and crabs (50%).

e) Subarea 4

The overall total nominal catch increased slightly (3%) from 784 000 tons in 19%0 to
807 000 tons in 1991. Increases were noted for silver hake (100%), redfishes (22%),
crabs (33%) and lobsters (21%) and decreases were noted for cod (10%), herring (22%)
and scallops (19%).

£) Subarea 5

The overall total nominal catch decreased slightly (3%) to 460 000 tons in 19%1 from
/476 000 tons in 19%0. Decreases were noted for cod (3%), yellowtail flounder (50%)
herring (6%), clams (16%) with slight increases noted for lobsters (8%} and other
flounder species (22%).
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Table 1. Provisional nominal catches (*000 tons) by Subarea for 1990 and 1991. {+ indicates less than 500
tons. HN.B. the 1990 data exclude EEC-France {M] and France (SP) repcrts; the 19%%1 data exclude
EEC-France (M) and France (SP).

sa 0 SA 1 SA 2 s 3 SA 4 SA S SA § Total

Species 1990 1991 1990 19%1 1980 1991 19%0 19491 1990 1991 1390 1991 1990 1991 1990 1991

Cod + + 60 20 32 3 236 203 141 127 57 55 + + 528 409

Haddock - - + - - - 5 2 14 15 6 7 - - 25 24

Redfishes + + + + + +. 115 Bé 63 117 1 1 - + 179 164

Silver hake - - - - - - 1 + 70 140 13 11 7 5 91 157

Red hake - - - - - - ¥ 1 + 1 1 1 + 1 2 4

Pollock - - - - + - 2 2 36 40 11 10 + + 49 51

American plaice - - - + 1 + 30 32 8 8 2 4 + + 41 44

Witch flounder - - - - + + 9 10 3 3 1 2 + + 13 14

Yellewtail flounder - - - - - - 9 12 3 2 14 7 + + 26 21

Greenland halibut 11 11 g 11 9 14 21 27 2 2 - - - - 52 63

Cther flounders + + + + + + 5 4 g 10 5 12 4 4 26 30

Roundnese grenadier t t + T + t q g - - - - - - 4 5

White hake - - - - + - 4 4 10 5 6 8 + + 20 1¢

Wolffishes + + 1 + + + 3 4 1 1 + 1 - + 5 5

Other groundfish + + + 1 + + 1 1 4 5 16 18 5 9 27 34

Atlantic herring - - - - + + B 19 252 1986 51 48 + 1 311 264

Atlantic mackerel - - - + - 1 1 23 25 3 4 36 29 63 59

Atlantic menhaden - - - - - - - - - 11 13 326 283 337 296

Other pelagics - - - - - - 1 i 1 i 5 5 7 5 15 12

Capelin - - + + 44 + 131 43 [ 7 - - - - 182 50

Other finfish + + + 1 3 1 27 5 14 16 24 21 20 14 88 87

Squlids - - - - - - 5 2 6 2 8 8 20 24 39 36

Clams - - - - - 11 7 10 B 38 32 350 354 409 398

Scallops - - - 1 + + 2 2 37 30 134 133 55 59 228 224

Other molluscs - - - - + - + + 2 3 23 21 54 53 18 76

Shrimp 7 2 68 69 11 13 2 2 15 17 4 3 1 - 109 113

Crabs - - - - 1 1 i0 15 15 20 4 3 74 51 104 20

Lobsters - - - - - - 1 2 38 46 24 i6 4 3 67 76

Other invertebrates - - - - - - - + + ki 10 1 + 8 11

Total 19 1% 13% 104 102 33 644 520 784 807 476 460 965 897 3129 2840

q) Subarea 6
The overall total nominal catch decreased (7%) in 1991 to 897 000 tons from %65 000
tons in 19%0. Decreases were noted for mackerel (19%), menhaden (13%) and crabs
{31%) with increases noted for squid (20%), clams (1%) and scallops (7%). Menhaden
and clams continued t¢ be dominant species (in tons).

II. STOCK ASSESSMENTS
1. Cod in Division 3M (SCR Doc. $2/11, 13, 21, 27, 29, 31; SCS Doc. 92/12, 13, 14, 18)

a) Introgduction

iy Description of fishery

ii)

The cod fishery on Flemish Cap has traditionally been a directed fishery by
Portuguese trawlers and gillnetters, Spanish pair-trawlers and Farcese
lengliners. Cod is also caught as by-catch in redfish and flatfish fisheries
conducted by EEC-Spain as well as the Portuguese redfish fishery. The fleet
currently operating in Div. 3M includes vessels from non-Contracting Parties.

Nominal catches

From 1974, when a TAC was first established, to 1979, catches ranged from 22
000 to 33 Q000 tons. Catches had been at that level eor higher for the previous
ten years. The TAC was 13 000 tons for 1980-87, while the repeorted nominal
catches were about 12 000 tons (Fig. 1).

Recent TACs and catches (/000 tons) are as follows:

1982 1683 1984 1985 1986 1987 1988 1889 19%0 1991 1992

TAC 12.4% 12.4% 13 13 13 13 0 0 0 13 - 13
Catch 13 10 13 14 15 11 2 4022 3223 11%3

! Excludes expected catches by EEC-Spain.

Includes estimates of misreported catches.

3 Provisional.
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Fig. 1. Cod in Div. 3M: catches and TACs.

A moratorium on the Flemish Cap cod fishery was established by the Fisheries

Commission for 1988 to 1930. However, catches for 1989 and 1990 have been
estimated to be about 40 000 and 32 000 tons, respectively. Reperted catches
for 198% and 1990 were about 1 000 and 2 000 tons, respectively. No
estimates of misreported catches were available for 1988, but it is believed
that actual catches also exceeded those reported for that year.

j<}] Input Data

i)

ii)

Commercial fishery data

Sampling data for 19%1 were available for Portuguese stern- trawlers and
gillnetters and for Spanish freezer and pair-trawlers. The abundant 1985 and
1986 year-classes dominated the gillnet catches; the 1986 year—class
dominated the pair-trawl catches. The 1988 year-class, with lengths between
35 and 45 cm, dominated the trawler catches.

Some hy-catches were taken in the redfish fishery, but this was at a rate of
less than 10% based on information from the Portuguese fleet.

The Faroese fishery was conducted in 1991 by three lengliners; their catch
rate decreased from 1990 te 1921, to the low level observed in 1988.

Research survey data

Biomass and abundance estimates were available from research vessel trawl
surveys conducted by USSR/Russia from 1977 to 1921 (Fig. 2). Trawlable
biomass estimates increased from 3.9 thousand tons in 1990 to 6.7 thousand
tons in 1991. Nevertheless the acoustic biomass estimates decreased
substantially and total biomass (bottom plus pelagic estimates) showed a
decline from 15 200 tons in 1990 to 8 200 tons in 1991. A review of the
survey data since 1988, when pelagic trawls were introduced, indicated that
no mid-water catch of cod was observed when catches of redfish were greater
than 100 kg. This suggests that the by-catch of cod in the redfish fishery
using mid-water trawl must be insignificant, but the behaviour of the survey
and commercial fishing gears are not completely comparable.
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Fig. 2. Cod in Div. 2M: biomass estimates from research vessel data.

Stratified-random bottom trawl surveys were conducted by the EEC from 1988
to 1991, Estimates of biomass increased from 37 000 tons in 1988 to 104 Q00
tons in 198% and decreased to 37 000 tons in 1991. The 1991 survey results
were dominated by the 1990 year—class suggesting it was very abundant. This
year—class was not detected in the USSR survey, probably because that survey
was carried out too early in 1991 te catch it.

In bhoth surveys the 1986 year—-class of cod, aged 5 in 1991, remained
relatively abundant. The year—classes of 1987, 1588 and 1983, were weaker
than that of 1986.

It was noted that total biomass in the EEC survey shows the same tendency as
USS5R/Russian bottom plus pelagic biomass estimates in the period 1988-91. The
bicmass was at a relatively higher level in 1989 as a consequence of the 1985
and 1986 year-classes but has declined since then.

A tagging experiment was carried out by the EEC on the Flemish Cap tc check

the isolation of the stock. WNine recaptures have been registered so far, two

from outside the bank. However, further work is required to establish a clear
. picture of possible interrelationships with other areas.

Estimation of Parameters

An analytical assessment of the stock has net been conducted since 1984 because of
perceived inadequacies in the commercial fishery database.

Average length at first maturity was caleculated in 1291 as 52 cm, the same length as
previcusly cbserved. Based on research vessel results, spawning stock biomass
decreased from 1990 to 1991 by about 20% in spite of the recruitment of the 1986
year—-class to the spawning stock. The spawning steock was estimated to be less than
15%% in number but as much as 40% in weight of the total steck size in 1851,

Prognosis

The relatively abundant 1985, and the strong 1986, year-claSses supported the fishery
in 1989 and 1990. Their abundances are now quite reduced and no longer sufficient to
support any future fishery. There are indications that the 1990 year-class may be
very strong and should this prove to be the case it could provide an opportunity for
recovery of the stock biomass in the near future. STACFIS recommended that the
exploitation of the 1990 year-class should not be initiated until 1954 at the
earliest when they reach-age 4 and their mean length will be greater than 40 cm.
Therefore, STACFIS alsc recommended that during 1983 the catch be maintained at as
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low a level as possible and every effort be taken to prevent the catch of small cod.

Last year STACFIS concluded that "if cessation of fishing cannot be achieved, no
action can be advised that would result in an improvement of the stock" (NAFO Sci.
Coun. Rep., 1991, p. 54). After further review in light of the failure of the
previous moratorium it was concluded that alternative conservation measures are
possible and these are described in Secticn III of this report titled "Responses to
Fisheries Commission Requests”.

2. Cod in Divisions 3N and 30 (SCR Doc. 92/13, 25, 75; SCS Doc. 92/12, 13, 14)
a) Introduction
1) Description of fishery

Hominal catches increased during the late-1950s and early-1960s, reaching a
peak of about 227 000 tons in 1967, and subsequently declined to a low of
about 15 000 tons in 1978 ({(Fig. 3). Catches in-creased after 1978, peaking
at 50 000 tons in 1986, but again declined to about 33 000 tons in 1989. The
total catch for 19981 including those reported and estimated was 29 000 tons.

Recent TACs and catches (‘000 tons) are as follows:

1982 1983 1984 1985 .1986 1987 1988 1589 1990 1991 1992

TAC 17? 17t 26 33 33 33 40 25 1B.6 13.6 13.6
Catch 32 29 27 37 51 42 43 332 29%3 2923

1
2
3

Excludes expected catches by EEC-Spain,
Provisional.

Includes estimates of misreported catches (12 300 tons).
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Fig. 3. Cod in Div. 3NO: catches and TACs.

TACs were first introduced for this stock in 1973 at a level of 103 000
téons. Until 1978, catches were substantially lower than the TACs but since
1981 they have exceeded those recommended. In 1991, catch was more than
double the recommended TAC.

For the period since 1978, catches have been taken predominantly by Canada
and EEC-Spain. All non—Canadian catches in 1991 were from the Requlatory
Area. Canadian catches have been taken mainly within the Canadian 200-mile
fishery zone by otter-~-trawlers, with an increasing preoportion by other gears,
especially gillnet and longline. . Canadian catches were stable at
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approximately 19 000 teons from 1985 to 1988 but have since declined to about
12 000 tons in 19%1. About 4 000 tons of this total were estimated to have
been caught by gillnetters in Div. 3N0. Catches by EEC-Spain, mainly by
pair-trawlers directing for ced, averaged approximately 17 000 tons from 1986
to 1989 but were reported to be about 4 000 tons in 19%1. Catches by EEC-
Portugal decreased from about 7 000 tons in 1986 to 1 000 tons in 1989 but
increased to 2 000 tons in 19%0. The reported catch in 1991 was about 1 100
tons. The latter was taken by otter trawl and gillnet and fleets. Otter-
trawl catches were obtained mainly in Div. 3N as mainly a by-catch in the
American plaice and redfish fisheries.

In recent years catches have beer estimated for countries fishing in the
Regulatery Area, and in 1991 this amcunted to about 12 300 tons.

b} Input Data

i)

ii)

Commercial fishery data

Catch rates., In recent assessments of this stock standardized catch-rate
indices from the Canadian otter—-trawl and Spanish pair-trawl fisheries have
not been used in the calibraticn model because it was concluded that they
were not reflective of stcck abundance. The main concern with Canadian data
was the definition of directed effort for otter-trawlers which take a large
portion of their ced catch as by-catch in flounder fisheries. In spite of
these problems, STACFIS considered that the annual Canadian otter-trawl index
could be useful as an indicator of general trends. Canadian catch rates
increased from 1977 te 1982 hut have declined steadily since that time. The
1591 index declined sharply from 1990 to 1991 and is estimated to be the
lowest in the time series. Spanish catch rates only relate to a smzll portion
{20%) of the stock area where distributicnal changes have occurred during the
time period and as well there are no data available from the 1991 fishery.
A new catch-rate index is being investigated using data obtained by observers
since 1987. 1In 1991 the pair-trawl fishery took place predominantly in the
second half of the year and based on this new index, catch rates declined
from 1990 to 1991 but were still higher than in 1988-85. Portuguese trawl
catch rates were similar in 1990 and 1991 while directed effort doubled over
the same period. Gillnet catch rates in 1991 were 30% higher than in 1990
while effort was reduced by 50%. This resulted mainly from increased
activity in Div. 30 where gillnet catch rates were the highest recorded for
Div. 3N and 30 since 1989,

Catch-at-age. Biological sampling data from the Canadian otter-trawl,
longline, and gillnet fisheries as well as Spanish pair-trawl and Portuguese
gillnet and otter-trawl fisheries were used to estimate the age composition
of the commercial catch in 1991. The 1985 and 1986 year-classes (ages 6 and
5) were most numerous in the Canadian catch. The 1989 year—class (age 2) was
the most abundant in the trawl fisheries of EEC-Portugal and EEC-Spain in
19%1. Sampling from the latter countries was used to derive age compositions
for all estimated cod catches in the Regulatory Area. This indicated that in
excess of six million age 2 cod were caught. <Catch and length frequency data
indicated that most of these small cod were obtained in the last quarter of
the year and also that the majority were 24 to 35 cm in length. The catch of
such high numbers of cod in this length range weuld suggest that an effective
trawl mesh size considerably smaller than that regulated might have been
used, possibly as small as 90 mm.

The average weights—at-age for 1991 were within the range of values observed
in recent years and there were no discernable trends. However, average
weights estimated for the Portuguese catch were low, particularly for younger
ages.

The 1981 and 1982 year-classes (age 9 and 10) were dominant in the Portuguese
gillnet fishery in 1981 although the total catch by this fleet was relatively
small. These two year-classes which have been dominant in the Div. 3NO catch
in recent years were alsc abundant in the Canadian catch in 1991.

In recent years a considerable portion of the total catch has been estimated.
Because of this the reliability of catch-at-age estimates is a persistent
concern.

Research survey data

Stratified-random research vessel surveys have been conducted by Canada in
Div, 3N for the 1971-92 period, with the exception of 1983, and in Div. 30
for the years 1973-92 with the exception of 1974 and 1983. To account for
incomplete coverage in certain years, estimates of abundance for non-sampled
strata were obtained using a multiplicative analysis. Biomass for Div. 3N
and 30 combined, gradually increased from the early-1970s to the early-1980s
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and increased considerably between 1982 and 1984 (Fig. 4a). Ancther sharp
increase occurred in 1987 but survey biomass has been declining steadily
since that time. The increase in 1987 was caused by a large increase in Div,
30. However, since that time the decline has been observed in both
Divisions. The 1992 Div. 3NO biomass was the lowest observed since 1982.

Abundance estimates for Div. 3NO suggested similar trends to those observed
for biomass with a large value occurring in 1987 resulting mainly from a high
estimate for Div. 3C. The abundance estimates for the 1988 to 1991 period
have been stable, but at low levels, with the 1992 estimate being the lowest
observed in the time series.

The low levels of biomass and abundance in recent years have been attributed
to a succession of very weak year—classes. Abundance estimates at age
indicated that the 1983 to 1988 year-classes were among the lowest observed
in the time series. The dominant age in the 1991 survey was 2 (the 1989
year—class) which cemprised about 60% of the total abundance.

As in 1991, the 1992 spring survey also covered the deeper water strata {366—
732 m) not surveyed in previous years. Biomass in the depth range (366-545
m) was substantial in Div. 30 in 1991 but was considerably lower in 1992.
Abundance estimates for this depth zone in 1%92 were higher as the result of
a large catch of small cod. Biomass and abundance for these depth zones in
Div. 3N were not substantial. Information was not available to determine
whether the 1991 and 1992 distributions were similar to previcus years when
this depth had not been covered. Other surveys extending intc the deep water
areas but using different survey design and conducted at a different time of
the year did not preoduce significant ced catches. An extension of
distribution to deeper water may have occurred in 1990 as a similar
phenomenon was observed in the surveys and commercial fisheries of adjacent
cod stocks. '

Additional stratified-random surveys were conducted by Canada during autumn
in 1690 and 1991. Biomass and abundance estimates were at similar levels in
both years in Div. 30 but were considerably higher in Div. 3N in 1991. The
age composition from the 1891 survey also indicated that the 1389 year-class
was strong.
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Fig. 4a. Cod in Div. 3N0: biomass and abundance from Canadian RV
data.

Surveys by the USSR were conducted on a random-stratified basis (1983-91),
and those for 1977 to 1982 were reanalysed to make both comparable. The
abundance and biomass estimates generally increased from 1979 to 1985, but
have decreased substantially since (Fig. 4b).
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Fig. 4b. Cod in Div. 3NO: biomass and abundance from USSR/Russian
RV data.

The 1990 abundance estimate was the lowest in the time series while biomass
was lowest since 1981, In 1991 abundance increased in both Div. 3N and 30
with biomass showing a decline in Div. 3N but increasing in Div. 30. The
increase in abundance resulted mainly from the appearance of the relatively
abundant 198% year-class although there was a general increase in abundance
for most age groups from 1990 te 1991.

3} Estimation of Parameters

L

Sequential population analysis

Formulations of the Adaptive Framework (ADAPT) and the Laurec—Shepherd (L/S)
technique, including Canadian and Russian RV survey data, were used for the
determination of stock size for 1991. Results from ADAPT indicated that
coefficients of variation (CVs) on the population abundance estimates were in
the range of 40% to 50%, while that on the age 3 estimate was higher at 65%.
211 RV age specific catchabilities were estimated with Cvs in the range 20%
to 30%. Residual patterns showed several year effects, both positive and
negative, in both survey series. The mean of the squared residuals for the
Canadian survey is about 30% lower than that of the Russian survey,
indicating a better fit of the Canadian RV to the estimated SPA. The high
Cvs on virtually all abundance estimates and the patterns of residuals
described above would imply considerable uncertainty with the results of this
calibration analysis. Similar comments regarding uncertainty were also made
during the previous two assessments of this stock (NAFO Sci. Coun. Rep.,
1991, p. 57} and this uncertainty was attributed to large year—to-year
variation in survey estimates as well as poorly estimated catch at age from
some components of the commercial fishery.

The L/S analysis was conducted using structure similar to that of ADAPT. The
age specific catchabilities did not exhibit any discernable trends in their
respective time series. It was generally the case, however, that
catchabilities at age estimated from the Canadian survey data displayed less
year—to-year variation than those estimated from the USSR/Russian data. This
implies that the Canadian survey receives more weight in the determination of
terminal year fishing mortaliity.

With the Canadian RV data demonstrating a better fit in ADAPT and receiving
more weight in L/S, additional analyses with both techniques using only
Canadian RV data were conducted. ADAPT resulted in estimated population
nunbers being higher, but still at a relatively low level overall, than the
ADAPT with both survey indices, however, CVs at age were much higher. The
L/5 results were very similar to those from the original L/S analysis
including both survey indices. Given the higher CVs with this ADAPT
evaluation and the similarities between the two L/S analyses STACFIS
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d)

considered that, at present, the analyses which include koth RV time series
are appropriate.

{ii) Yield—-per-recruit

The most recent yield-per-recruit analysis was conducted during 1990 (NAFO
Sci. Coun. Rep., 1990, p. 76}. The reference fishing mortality levels
estimated were F,, = 0.25 and F,,, = 0.40 with respective yields-per-recruit
of 1.03 and 1.08 kg.

Assessment Results

The results of both the accepted ADAPT and L/S analyses were quite similar with the
age 3+ population abundance different by only 4% in the terminal year (1991). The
pattern of F and year-class size was also very similar in both analyses. While the
ADAPT results are associated with rather high CVs, the consistent results between the
two techniques indicated that the population estimates are at least approximately

correct and were considered by STACFIS to be suitable to provide catch and biomass
projections.,

The assessment results indicated that the Fs for ages 7-10 for 1965 to 1976 displayed

large year to year variation and were in the range of 0.2 and 1.2 (Fig. 5). During

1978 to 1981 Fs were less than 0.2 and from 1982 to 1990 were in the range of 0.2 to

0.3. The 1991 mean F for ages 7 to 10 was estimated to be 0.40. During the 1991

assessment of this stock high Fs at ages 4 to 6 cast considerable doubt on the

results of the calibration. These ages in 1990 are still associated with high Fs

while the same year-classes in 1991 are asscciated with Fs which are more closely
related to those for previous years.
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Fig. 5. Cod in Div. 3N0O: age 7-10 fishing mortalities from SPA.

Beginning of the year populaticn biomass for ages 3 and older increased in the early-
1960s and peaked at about 470 000 tons in 1967 (Fig. 6). A subsequent decline
followed and the estimate for 1976 was 55 000 tens. Biomass again increased and
reached 220 000 tons in 1984. Another decline occurred in recent years aand the age
3+ beginning of the year biomass for 1991 was estimated to be approximately %0 000
tons, the lowest estimate since 1977.

The spawning stock biomass (SSB) for this was derived through application of a
maturity ogive. The SSB was at its highest during the 1960s and peaked at 190 COC
tons in 1967, followed by a decline to about 20 000 tons in 1976. SSB was in the
range of 100 000 to 150 000 tons from 1982 to 1989 but has been declining in recent
years, The 19%]1 estimate was 80 000 tons. It is expected that the recent decline
will continue, as several weak year-classes recruit to the SSB.
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Fig. 6. Cod in Div. 3N0O: age 3+ and spawning stock bicmass ($8B) from SPA.

The highest recruitment levels, measured at age 3, occurred during the 1960s when
several year-classes were estimated to be above 100 million fish (Fig. 7).
Recruitment estimates for the early-1%70s to the mid-1980s were at & lower level than
the 19605 with most being less than 50 million fish. There has been a "recruitment
failure™ in recent years with the age 3 estimates for 1986 to 19%1 {(i.e. 1983 to 1988
yvear-classes) the lowest in the time series, averaging below 10 million fish per
year. The geometric mean recruitment for the period of the calibration analyses
(1977-91) is about 20 million fish.
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Fig. 7. Ced in Div. 3NO: age 3 recruitment from SPA.
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Catch Projections

The parameters which were used to project stock size and S$SB are given in Table 2.
Two options were used for the age 3 population at the beginning of 1992, 20 and 34
million. Twenty million is the geometric mean for 1977-91 while 34 million is the
gecmetric mean for 1977-84. The higher value for recruitment was included because
estimates from the Canadian RV indicate this year-class to be above average at age
2. There was however, an unknown but possibly considerable level of fishing
mortality exerted on this year-class at age 2 during 1991 by fisheries occurring in
the Regulatory Area. There were also two levels of catch used for 1992, 25 000 tons
as an approximation of the actual catch which may occur and 13 600 tons, the 1992
TAC. The pattern of F at age during the recent three years has shown considerable
variation relative tc previous years and was generally higher at younger ages.

~ Therefore, to provide some stability, the partial recruitment vector used was derived

from the average from 1977-91. The partial recruitments for recent years are most
certainly affected by the fisheries for small fish outside 200 miles. Mean welghts—
at-age were averages of values from 1989 to 1991.

Table 2. Cod in Div. 3NO: parameters used in projections of catch
and stock biomass.

Stock Size Average Welghts {(kg)

1.1.1992 tart of Mean Percent Partial

Age (* 000 tons) year annual Mature Recruitment
3 2G 000 0.41 0.54 0.00 0.21
4 5 539 0.71 0.94 0.04 0.47
5 2 513 1.21 1.55 0.22 0.87
6 2 162 1.91 2.35 0.64 0.94
7 1 084 2.78 3.28 0.94 1.00
8 304 3.96 4.77 0.99 1.00
9 557 5.59 6.54 1.00 1.00
10 1 378 7.49 8.57 1.00 1.00
11 1 391 9.37 10.24 1.00 0.71
12 984 11.31 12.4% 1.00 0.40
i3 1071 12.74 13.00 1.00 0.40
14 319 13.25 13.50 1.00 0.40
15 0 13.75 14.00 1.00 0.40

The two levels of catch and the size of the 1989% year-class assumed for 1992 result
in four scenarios of projected catch for 1993 and SSB at the beginning of 1884. The
ranges of these values were relatively small and STACFIS considered it appropriate
to use the average values of the four catch projecticn estimates as the best
approximations of projected catch and biocmass. These estimates are presented in
Table 3 and Fig. B. A catch of 13 600 tons in 1992 implies a fishing mortality of
about 0.3 and SSB at January 1, 1993 of 54 000 tons, while a catch of 25 000 tons
results in a 1992 F of about 0.6 and January 1, 1993 SSB of 44 400 tons. The 1993
catches resulting from F,,; and F,,, are 10 200 tons and 16 400 tons respectively.

Table 3. Cod in Diwv. 3NO: projections of 15%3 catch and 1394
spawning stock spawning stock biomass (SSB) at various
reference fishing mortality levels.

Reference Fishing Catch (1933) SSB {1.1.199%4)
Mortality Levels tons tons

Foa = 0.25 10 200 45 000
Flax = 0.40 16 400 41 200

Fo 0.40 16 400 41 200
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Fig. 8. Cod in Div. 3NO: yield and spawning stock biomass (SSB) at various
levels of ¥ in 1593,

This stock is currently at an extremely low level mainly because of a succession of
six weak year—classes. The age 3+ population biomass is close to the lowest level
ever cbserved and the adult population has declined ang will continue to decline as
the weak year-ciasses recruit to the 58B. The 1%91 research vessel survey results
indicated that the 1989 year-class, at age 2, was above average. However, the
fishery in the Regulatory Area during 1991 caught z substantial number of individuals
from this year-class. Preliminary results from Canadian spring surveys during 1992
indicate even further reductions in both bicmass and abundance. BAll necessary steps
should be taken to eliminate the exploitation of small fish from this stock. The SSB
is declining and will not begin to rebuild until the 1989 and later year—classes
begin to make a contribution. This will not occur until 1924. The SSB may never
improve beyond current estimates if fisheries on immature cod continue at the current
high levels. In additicn, excessive barvesting of cod from this stock at age 2 will
result in a considerable leoss of yield in the leong term.

Redfish in Subarea 1 (SCR Doc. 92/30, 32, 43, 44, 48; 5CS Doc. 92/17, 18)

a) Introduction

Redfish are taken mainly as by-catch in the trawl fishery for cod. Landings were
considered to be almost exclusively golden redfish (Sebastes marinus L.) until 1986.
It is believed that subsequently the portion of beaked redfish (Sebastes mentella T.)
represented in the catches increased, and in 1991, the majority of the redfish
catches were considered to be beaked redfish. Total nominal catches were stable

. between 1978 and 1983 averaging 8 000 tcns (Fig. 9). From 1584 to 1986, catches
declined to an average level of 5 000 tons due te an effort reduction in the cod
fishery by . trawlers of the EEC-Germany fleet. However, occasionally in this period,
a directed fishery on redfish could be cbserved for this fleet. During the same time
a directed redfish fishery was started by Japanese trawlers, but they only partly
compensated for the reduction in total EEC-Germany catches. With the closure of the
offshore cod fishery in 1987, catches decreased further to only 1 200 tons, and
remained at that low level. After recpening of the ced fishery and in spite of
increased effort by trawlers from Greenland and the EEC-Germany, the provisional
landings in 1991 ave the lowest on record (300 tons).

Recent catches (/000 tons) are as féllows;

1982 1583 1984 - 1585 1586 1987 1988 1989 1990 1991

Catch 8 7 6 4 [ 1 1 1! 0.5 0.3

! Provisional.
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Fig. 9. Redfish in Subarea 1: catches.

In 1931 small juvenile redfish (Sebastes marinus L. and S. mentella T.) were quite
abundant in all Divisions. In the northern Div. 1ABC large numbers were taken as by-
catch in the shrimp fishery and discarded.

Input Data

i)

iiy

Commercial fishery data

No data available.

Research surwvey data

EEC-Germany groundfish survey. Relative blomass and abundance estimates were

derived from the stratified-random bottom trawl surveys conducted by the EEC-
Germany since 1982 in Div. 1B to 1F. These surveys were primarily designed
for cod as target species and did not cover the entire depth distribution of
either golden redfish or beaked redfish, Additionally, the pelagic occurrence
of these species added to their highly variable estimates between some years.
Survey coverage changed from 1990 to 1%%91 in that the area corresponding to
the 400 m to 600 m depth zone was not sampled. Nevertheless, while
receognizing these problems, particularly for beaked redfish below 400 m, the
biomass and abundance indices of each species in depth <400 m were found to
decline from 1990 to 1991 to the lowest on record. This was mainly due to a
decrease of both estimates in the northern parts (Div. 1BC)}, which was not
compensated for by the marginal increase of abundance and biomass of both
species in the southernmost Div. 1F in 1991. The increase of both redfish
species in Div. 1F may be influenced by immigration from East Greenland or
the Irminger Sea. The most drastic decline of abundance of golden redfish
cccourred from 198% to 1990 due to the disappearance of small fish in Div. 1B
to 1E. This could not be sclely related to the fishery. Biological or
environmental events may explain this.

Juvenile redfish were observed in quite considerable quantities in all
Divisions covered by the survey.

Greenland shrimp survey. Stratified-randoem shrimp surveys have been
conducted by Greenland since 1988 from Div. 1A to 1D. Relative estimates of
abundance and biomass declined substantially from 1988 to 1990, by
approximately 36%. An increase from 1980 te 1991, meostly due to large
recruitment of small juvenile redfish from the breeding areas in the Irminger
Sea, was observed. The survey results indicated a gradual migration with
growth of young redfish from northern areas (Div. 1A, 1B) westward and
southward, and from shallow to deeper waters. The results also confirmed the
coincidence of redfish nursery grounds with the area of distribution of
shrimp. In 1991 the survey was extended to investigate the Disko Bay area.
First results indicate that this area is not important as a redfish nursery
area. However, Dbecause this is only one year of cobservations, this
conclusion might be preliminary. : |
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Greenland-Japan groundfish survey. Since 1987, annual Greenland-Japan
cooperative trawl research surveys on the target species Greenland halibut,
roundnose grenadier and redfish have been conducted in Div. 1A to 1F in 1987
and 1988 and from 1A to 1D in the recent years. Survey results have been
variable from year—-to—year. Different timing and area of coverage from 1987
to 198% make it difficult te interpret this. However, comparisons between
1989 and 1991, when the area of coverage but not the timing was the same,
indicated an increase in trawlable biomass of beaked redfish. The biomass of
golden redfish was very low in both years.

EEC—Germany larval and O-group studies. Pilot studies on the distribution of
larval and O-group fish were carried out in summer 1989, in summer and autumn
19%0 and in autumn 1991. In 1989 and 1990 almost no redfish larvae were
caught during the summer. In autumns of 1990 and 1991, however, high
abundance of O-group redfish were observed close to the ccast off southwest
Greenland. In the northern region high densities were observed predominantly
at the offshore staticns in warmer water.

STACFIS acknowledged the importance of such research and recommended that

studies on distribution and abundance of redfish larvae and O-group in
Subarea 1 be continued. .

Prognosis

"
In view of low catch levels in recent years, the considerably low indices of redfish
abundance and biomass as indicated by survey results can obviously nct be solely
attributed to the cod fishery. Large amounts of juvenile redfish in the northern
part of Subarea 1 were caught by the shrimp fishery which may have adversely affected
recruitment. Drift of larval and O-group redfish from the Irminger Sea was also
considered important for the recruitment of redfish.

As long as catches remain limited to by-catches of the fisheries directed to other
species, no TAC 1is advised by STACFIS.

92/12, 17)

a)

Introduction

From 1979 to 1985, catches were at or below the TAC level {20 000 tons) (Fig. 10).
Catches began to increase in 1986, and were over double the TAC in 1987 (44 000 tons)
and 1989 (58 (000 tons). The estimated catch for 1930 was the highest on record for
this steck (83 000 tons) and nearly double the agreed TAC. The catch for 1991 was
estimated to be 55 000 tons which is about 10% above the agreed TAC. The majority of
the reported catches were taken by Russia {24 700 tons) EEC-Germany (5 800 tons)

and EEC-Portugal {3 BOC tons). In addition, 17 000 tons were estimated toc have been.

taken but not reported.

Recent catches and TACs (000 tons) are as follows:

1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992
TAC 20 20 20 20 20 20 20 20 50 S0 43
Catch 15 20 20 20 29 44 23 5t §3i-2 55
! Includes estimates of misreported catch.
? Provisional.
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Fig, 1¢. Redfish in Div. 3M: catches and TACs.
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b)

92

The majority of the catch was considered to be beaked redfish (Sebastes mentella and
§. fasciatus).

Input Data

i)

ii}

Cemmercial fishery data

Catcp and effort data from the ICNAF/NAFO period 1959-88 were combined with
provisional data for 1989, 1390 and 1991 and analyzed using & multiplicative
model to derive an estimate of standardized catch rate and effort.

Information for years prior to 1974 is limited and estimates for these years
are considered unreliable. Catch rates showed no obvious trend from 1974 to
1987, but have been declining since that time. The 1991 estimate is the
lowest in the time series (Fig. 11},

)
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Fig. 11. Redfish in Div. 3M: standardized catch rates.

No sampling data of the commercial fisheries of Russia and EEC-Germany from
1981 were available for review. Length frequencies from the Portuguese trawl
fishery in 19%91 indicated lengths 26-31 cm predominated in the catches.
Length frequencies from the Spanish trawl fishery showed a mode between 33
and 37 cm.

Research survey data

The results from EEC trawl surveys indicated a decline in biomass from
158 €00 tons in 1988 to 64 000 tons in 1991. Estimates from USSR/Russian
bottom trawl surveys for 1983 to 1991 showed large fluctuations from one year
to the next, however, there was a general decrease from 1986 to 1390.
Biomass increased in 1991, but was still lower than the 1989 estimate. The
recent increase could be attributed to the relative abundance of small
redfish available to the bottom trawl gear. Results of the USSR/Russian
acoustic surveys indicate successive declines in teotal biomass over the five
years they have been conducted (Fig. 12). It was previously noted (NAFG Sci.
Coun. Rep., 198%, p. 64} that the proporticn of the redfish biomass up in the
water column above the swept area of the bottom trawl may vary from year to
year. This proportion deglined steadily from 1988 to 1991 ({see text table
below). In 1821 the smallest proportion at 61% was observed. Although it
was not clear whether the results of the USSR/Russian combined trawl and
acoustic surveys in previous years included doukle counting of the bottom
layer as appeared to be the case in 1991, there was a downward trend in the
period 1987 to 1991 which was in agreement with the EEC trawl survey results.
STACFIS recommended that a thorough investigation of the results of the
USSR/Russian combined trawl and acoustic surveys should be carried out to
ensure no double counting ¢f the bottom layer. Biocmass estimates from the
various surveys (000 tons) are as follows:




c)

a3 STACFIS 3-17 Jun

1983 1984 1985 1986 1987 1988 1989 1930 1991

USSR Trawl 155 132 52 310 108 47 83 18 45
Acoustic . ) 322 322 283 229 62
Total : 428 379 365 247 107
Biomass above bottom trawl in % 50 . ;_87 84 61
EEC  Trawl 158 137 104 64
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Fig. 12: Redfish in Div. 3M: biomass estimates from research vessel
data.

In 1991, redfish less than 15 cm were dominant ir the Russian trawl survey,
whereas length groups 17 to 21 cm predominated in the EEC trawl survey
catches.

Prognesis

Trawlable biomass estimates from EEC bottom trawl surveys and total biomass estimates
from USSR/Russian trawl-acoustic surveys indicated a steady decline from 1987 to
1991. This decline was also apparent in the standardized catch rates. Because of the
consistent declines observed in recent years (acknowledging even double counting of
the bottom layer), STACFIS decided to adopt the same rationale as was used in the two
recent years (NAFO Sci. Coun. Rep., 1990, p. 63) and applied F,, (11%) and F,,, (20%)
exploitation rates based on Y/R calculations to average total biomass estimates from
the USSR/Russian combined trawl-acoustic surveys for 1290 and 1991 (about 180 00D
tons). This resulted in yields of about 20 000 tons and 36 000 tons for F,, and F,,..
respectively. Considering the double counting of the bottom layer at least in 1991
the calculations of the exploitation rates based on F,, and F,,, are biased upwards.
In addition, using a 2 year average when a steady decline is observed, will also bias
the estimate upwards. STACFIS reccmmended that the catches of redfish in Div. 3M
should not exceed 20 000 tons in 1993.

In light of the uncertainty of the current exploitaticn rate in relation to the stock
size, STACFIS recommended that further research on possible exploitation rates which
the stock can sustain in the long-term (i.e. simulation studies) be carried out.

STACFIS recommended that ail available information on catch-at-age and length
frequency both from commercial fisheries and surveys be examined and reviewed in
1993,

‘Redfish in Divisions 3L and 3N (SCR Doc. 92/12, 59, 80; SCS Doc. 91/12, 14, 17, 18)

a)

Introduction

From 1959 to 1985, the average nominal catch for Div. 3LN was about 21 000 tons
ranging from 8 000 tons to 45 000 tons (Fig. 13}. The 1986 catch, of 43 000 tons, was
about twice that of 1985 with a further increase in 1987 to 78 000 tons. A subsequent
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decline occurred and the 19%1 catch was 25 000 tons. During 1980-85, between 60—80%
of the catch was taken in Div. 3N by the USSR fleet, while increases in 1986 and 1987
could be attributed to additional partiecipation by fleets from EEC-Portugal and South
Korea in Division 3L. During 1986, the USSR fleet diverted effort to Div. 3L as well.

From 1980 to 1990, the annual TAC has been 25 000 tons. The TAC was reduced to 14 000
tons for 1991 and maintained at that level for 19292. Since 1986 the TAC has been

exceeded each year, and in some years catches have been double (1988) and even triple
(1987).

The fishery is prosecuted throughout the year in Div. 3L while in recent years
catches have been higher in the second half of the year in Div. 3N. The bottom trawl
is the predominant gear in the fishery but in recent years there has been an increase
in the proportion of catch tzken by midwater trawling, especially in Div. 3L.

Recent catches and TACs (000 tons) are as follows:

1982 1383 1984 1985 1986 1987 1988 198% 1890 1391 1992
TAC 25 25 25 25 25 25 25 25 25 14 14
Catch 22 20 15 21 43 78! 531 3472 2942 2512

1

Includes estimates of misreported catches.
2

Provisional.
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Fig. 13. Redfish in Div. 3LN: catches and TACs.

b) Input Data

iy Commercial fishery data

Divisional catch rates with effort measured in hours fished, were
standardized using a multiplicative model. Investigations into the use of
alternative criteria for including observations in a catch rate
standardization did not result in the removal of the considerable between
year variation. These revised indices were not considered to be reflective of
year to year changes in stock abundance.

Divisicnal catch rates with effort measured in days fished were also
standardized using a multiplicative model. There was considerable within- and
between-year wvariability in the Div. 3L series which was not considered
reflective of year to year changes in stock abundance. The index for Div. 3N
was less variable and showed a decline from 1987 to 1991.

Sampling of the commercial fishery indicated the dominant size range in the
catch was 22-32 cm. : .
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Research survey data

Results of bottom trawl surveys for redfish demonstrate a considerable amount
of between year variability. Nonetheless, USSR bottom trawl surveys in Div.
3L and Div. 3N indicated a decline in relative abundance and biomass from
1984 to 1990. In 1991 the Russian survey results indicated an increase in
biomass and abundance whereas a number of Canadian surveys in DPiv. 3L
indicated a continued decline from 1990. It was noted that the Russian survey

was conducted later than in previcus years (by USSR), and because of evidence
from Canadian surveys indicating seasonal migrations, the increase in the

1991 Russian survey could not reflect an increase in stock abundance.

USSR/Russian acoustic surveys in Div. 3LN have been conducted concurrernt with
bottom trawl surveys since 1987. The total biomass estimated from the 1991
trawl-acoustic survey was 191 000 tons. This represented an increase of 151
000 tons from the 1990 estimate. STACFIS considered this to be unrealistic.
There were concerns raised with regard to the procedure for evaluating the
acoustic signals. Accordingly, STACFIS recommended that details be provided
to clarify how acoustic signals are separated between redfish and other
species, and, that more detailed information be presented describing the
vertical distribution as determined from the trawl-acoustic surveys.

Since 1987 (Fig. 14) it was noted there have been large changes in total
biomass estimates from trawl-acoustic surveys between scme years in adjacent
Div, 30 but in the opposite direction, indicating that there may be some
interchange between Div. 3LN and Div. 30. Information on the distribution of
bottom trawl catches from USSR/Russian and Canadian surveys were presented
for evaluation.' STACFIS considered the USSR/Russian trawl data did not
indicate a major shift in distribution between Div. 3N and Div. 30. Because
of the semi-~pelagic behaviour of redfish, STACFIS recommended that further
examination be conducted of the trawl-acoustic survey data to provide more
details on the location of concentrations of fish both near the bottom and in
the water column in Div. 3LNO.
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Fig. 14. Redfish in Div, 3LNO: total biomass estimates from
USSR/Russian trawl-acocustic surveys.

The distribution of the bottom trawl catches revealed a continuous body of
fish between Div. 30 and 3N. This raised some gquestions regarding the
criteria for establishing Div. 3LN and Div. 30 as separate management units.
It was pointed out that previous studies did not provide a clear indication
of the relationships from these different divisions. STACFIS considered that
this issue is worth revisiting and, accordingly, recommended that existing
data be examined to evaluate the current separation of Div. 3LN and Div. 30
in relation to adjacent dJdivisions for the purpose of determining whether
these management units are appropriate.
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¢)

Length compositions from USSR/Russian bottom trawl surveys in Div. 3LN from

1986 to 1991 indicated quite different size distributions in each Division.
The size range in Div. 3N was generally between 18 and 29 cm while in Div., 3L
there tended te be a considerable proportion greater than 29 cm. These
surveys indicated a pulse of recruitment in Div. 3N in 1989 at 14-16 cm. This
was not observed in Div. 3L. In 1990 the relative size of this year-class
(17-18 cm) was substantially smaller but in 1991 it was the dominant mode in
the research catch (20-22 cm}. The 1991 survey indicated another mode at 11-
13 cm. STACFIS could not evaluate the strength of this recruitment as these
frequencies were presented in terms of relative percentages at length for
each year. .

Length and age compositions from Canadian surveys in Div. 3L indicated there
has been relatively poor recruitment since the early-1980s. The year-classes
of the early-1980s were dominant in the research catch in the 1991 spring and
fall surveys. The size distribution was different in the summer with a wider
range of lengths present with nc dominant mode. Length and age compositions
for 1991 surveys in Div. 3N showed different distributions from these of Div.
3L, similar to observations from the Russian surveys. A mode at 12-14 cm was

- present in the fall survey similar to the year class detected in the 1991
Russian survey.

Prognosis

TACs have been exceeded in each year since 1986 and in some years catches have been
double (1988) and even triple (1987) the agreed TAC. STACFIS is confident that
catches in 1987 and 1988 in particular (78 000 tens and 53 000 tons respectively)
generated high fishing mortalities.

USSR/Russian bottom trawl surveys indicate a decline in density te relatively low
values in recent years compared to the mid-1980s for Div. 3L and Div. 3N. The
situation in Div. 3L is confirmed by the surveys conducted by Canada. Although a
cautious approach should be taken in drawing conclusions about stock status, given
the inherent variability in bettom trawl surveys for redfish, STACFIS considered the
results for both survey series are indicating a decline to low levels relative to the
mid-1980s.

STACFIS considers the total bicmass estimate from the Russian trawl-acoustic survey

for 1991 to be unrealistic. There are also unresolved prohlems relating to the
estimates for Div. 3LN and the relaticnship with Div. 30 that need to be addressed
before STACFIS can more adequately evaluate theSe results.

The catch rate indices derived for Div. 3L and Div. 3N show much between year
variability. Although each index by itself is not considered reflective of year to
year changes in population abundance, taken together STACFIS considered there is a
consistent signal of decline since 1989 for Div. 3L and since 1987 for Div. 3N. This
corresponds to a period when some of the largest catches historically were taken.

Although there is no new information to determine a reference catch for Div. 3LN, the
available indices signify a continuvation of the stock declines noted previously. With
the prospect of continuing poor recruitment in Div. 3L, and given that the pulse of
recruitment detected in Div. 3N in 1991 would not be available to the fishery until
the late-1990s STACFIS recommended that for redfish in Div. 3LN catches be reduced
and the total catch not exceed 14 000 tens for 1993, STACFIS noted that catches for
non-Contracting Parties since 1987 have ranged from & 900 tons in 1281 to 24 00C tons
in 1987.

6. Silver Hake in Divisions 4v, 4W and 4X ({SCR Doc. 92/23, 35, 39,50; SCS Deoc. 92/12, 15, 18)

a)

Introductiocn

The fishery is conducted primarily by large Cuban and USSR/Russian otter trawlers
using small-meshed bottom trawls. Recently (1289), Canadian Tennage Class (TC) 2 and
3 otter trawlers entered this fishery. During 19%0 and 1991 the allocations to
foreign nations were reduced in favour of allocations to Canadian Companies, which
have entered inteo developmental arrangements with Cuban and USSR/Russian fishing
companies to harvest silver hake. Despite these realignments, the resultant
composition of the fleets actively fishing silver hake have not changed. Nominal
catches since 1970 ranged from a maximum of 300 000 tons in 1973 to a minimum of 36
000 tons in 1983. Since 1977 catches have generally increased, with the exception of
1983, from 37 Q00 tons in 1977 to 91 000 tons in 1989. Prior to 1977 the fishery was
not restricted by season or area, however, since 1977 the fishery has been restricted
to April 1 thrcough November 15 and to the arsa seaward of the small mesh gear line.

Recent catches and TACs ('000 tons) are as follows (Fig. 15):

Year 1982 1983 1984 10985 1686 1987 1988 1983 1530 1991 19892
TAC 80 80 100 100 100 100 120 135 135 100 105
Catch 60 36 74 75 83 62 74 911 69! 68

1 Provisional.
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Fig. 15: Silver hake in Div. AVWY: catches and T2Cs.

The 1591 fishery, with a special extension, opened cn March 1 and finished 15
November. Experimental fisheries by Canadian vessels continued until 21 December
1991, (Qbserved average monthly catch rates remained the same throughout the main
fishery {March-July), although observations from five Russian vessels indicated a
catch-rate pattern similar to that of last year. In the 1990 fishery the CPUE
declined in late-May and remained low until mid-July when it returned to April
levels.

Similar to previous years, by-catch of haddock, and cod in 1991 was less than 1%.
The pollock by-catch was higher in 1991 compared to 1990. In 1991 the by-catch of
herring, mackerel and squid (IIlex illecebrosus) was much lower compared to those
observed in 1990. Although Japanese catch rates for silver hake increased in 1991,
the overall catch rates were lower than those in 1990.

As in 1989 and 1990, Canada conducted a limited fishery using TC 2-3 vessels in 1991.
These vessels fished in Emerald and LaHave Basins using small meshed gear during the
months of March, April, October and November.

In recent years (1987-91) catch allocations have not been actively fished by some
fleets. As a result, nominzl landings have remained below the TAC levels. Since
1986 both the USSR/Russian and Cuba generally have taken more than 90% of their
respective allocations.

Reports from the 1992 fishery indicate that catch rates are below average with high
by-catches of pollock, and some vessels left the fishery by the first week in June,
19%2. The reported catch to the end of May was 24 (00 tons which is half that
usually reported for the same period each year.

Input Data

i) Commercial fishery data

Catch rates. Standardized catch rates were calculated using a multiplicative
model. Although catch rates showed a general upward trend from 1980 to a
peak in 1989, they declined in 1990 and 1991 (Fig. 16). The current level is
comparable to those seen in the late-1970s and early-1980s.
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Fig. 16: Silver hake in Div. 4VWX: standardized catch rates.

Catch-at-aqge. The age composition of the catches in 1977 tc 1991 was
constructed from Canadian cbserver length frequency by sex data. These
length frequencies were used with Canadian sexed age length keys for 1977-88,
and combined Canadian/USSR-Russian sexed. age length keys for 1989 to 1991.
The 1991 catch was dominated by the 1988 year-class at age 3 (52%), followed
by the 1989% year-class at age 2 (31%). :

Research survey data

The 1391 Canadian July research vessel survey results indicated that both
abundance and biomass decreased slightly from 1990, with estimates since 1988
all among the lowest in the time series (Fig. 17) The 1989 year-class at age
2 was average at that age and was similar to the 1986 year—class estimated to
be below average in the juvenile survey.

The 1951 juvenile index at 78.6 individuals per tow was the third lowest in
the time series and was between those for the 1984 and 1987 year-classes.
The 1991 survey results suggested that the 1%91 year—class is only about half
that of 1990, However, a comparison of 1991 research vessel and commercial
catch numbers—at-age 1 for this latter year—-class suggests that the estimate
of the 1990 year-class from the Fjuvenile survey may have been anomalcusly
high. A3 in previous years, concentrations of Jjuvenile silver hake were
found on Emerald and Western Banks in the autumn. The results of the joint
USSR/Russian-Canada juvenile silver hake survey since 1981 are as follows:

Year-class 1981 1%82 19%83 1984 1985 1986 1987 1988 1989 13%9C 1991

Mean

Number/tow 579 g 232 43 285 198 102 205 132 187 79

cv ©0.11 0.14 0.11 0.16 0.22 0.1 0.23 0.17 0.14 0.13 90.13
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Fig. 17. Silver hake in Div. 4VWX: biomass and abundance

estimates from July Canadian research vessel data.

iii) Environmental data

A review of 1%91 water temperature anomalies on the Scotian Shelf suggested
temperature anomalies were positive compared to the negative anomalies in
1990. Low catch rates during May and June of the 1991 fishery were similar
to those reported for the 1990 fishery. STACFIS noted that based on
available information, there appears to be little correlation between

temperature anomalies and the commercial CPUE.

iv) Biological studies

Relationships between average weight, cendition factor

and abundance of

silver hake was studied for different age and length groups. B2 statistically
significant negative correlation was obtained in several cases between
weight, commercial (standardized) CPUE and research survey (Canadian July RV
survey) indices. However, some uncertainties in the results precluded
drawing any firm conclusions concerning the relationship between silver hake

growth, condition and stock abundance.

[<3] Estimation of Parameters

i) Sequential population analysis

Twe formulations of the Adaptive Framework (ADAPT) were reviewed to determine
the stock size in 1991. These utilized research vessel, commercial CPUE and
juvenile indices, assumed a dome partial recruitment pattern and a constant
M=0.4. Although there were some differences in the input data and parameters
used to calibrate the SPA, both showed similar 1991 fishing mortalities and
overall pepulation sizes. Because of these similarities, STACFIS focused its
attention on the size of the 1990 and 1991 year—classes which will be the
most influential in the 1993 fishery. Based on conparisons between juvenile
survey results and SPA estimates of age 1, the 1990 year-class was considered
average and the 1991 year-class in the range of the below average 1984 and

1987 year—classes. These comparisons resulted in sizes of

the 1590 and 1991

year—classes of 1.1 billion and 0.84 billion fish, respectively, at age 1.

ii) Yield-per-recruit

The results of a Thompson and Bell yield-per-recruit presented last year were
used in this assessment. That analysis indicated F,, was 0.72 with a yield-

per-recruit of 0.060 kg.
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d)

a}

Catch Projections

The size of the 1990 and 1981 year-classes used for projections were set as described
above. The 1992 year-class was set equal to the geometric mean (1981-90) of 1.1
pillion fish, from SPA.

The weight-at-age for projections was the average of 1977-91 while the partial

recruitment-at-age was averaged from 1986-90. Projection parameters are summarized
as follows:

1.1.1992 Average
population weight Partijal
Age numbers (000) (kg) Recruitment

840 099 0.058 0.017

739 216 0.142 0.219

353 7117 0.192 1.000
147 204 0.234 1
36 662 0.272 1
12 069 0.328 1

3 593 0.430 0.399
802 0.540 !
614 0.681 0

W0~k LR

Based on early indications from the 1992 fishery, STACFIS assumed that the 1992 catch
would be about 40 000 tons. A projecticn, using these data, indicates that the Fy,
catch in 1993 would be 75 000 tons (Table below).

1893 Catch Population Numbers Population Biomass
(tons) {(1.1.19923) (rC00) (mid-year) (tons)

74 645 2 371 415 ' 205 226

These estimates represent the lowest projected catch for this stock over the period
for which it has been assessed. The size of this population, and hence the fishing
success, is dependent on the strengths of recruiting year—-classes. STACFIS notes
there will be no streng year-classes present in the 1993 fishery.

Future Studies

STACFIS continues to support cooperative studies on silver hake, including
centinuation of the joint Canada-Russia Jjuvenile survey, as well as investigations
into factors affecting the availability of silver hake to the fishery in the area
seaward of the small mesh gear line, which may be independent of the size of the
resource. )

As was stated last year, STACFIS recognized that a Canada-Russia experiment to
validate age readings using radio-nucleotides 1s ongoing and encourages its
completion. STACFIS reiterated its previcus recommendation that upon completion of
the radio-nuclectide studies, one comprehensive decument be prepared by Canadian and
Russian authors. .

7. American Plaice in Diwision 3M (8CR Doc. 92/27,76; SC5 Doc. 92/12, 13, 14}

a}

Introduction

This stock has been regulated since 1974, when a TAC of 2 000 tons was agreed. The
TAC has been maintained since then with the exception of 1978. Until 1985, landings
were lower than 2 000 tons reported mainly by the USSR as by-catch of the cod
fishery. In 1986 catches increased t¢ a2 maximum ¢f 5 600 tons in 1987 and decreased
again to a value below 2 000 tons in 1990 and 19%1 (Fig. 18).

The catch levels are not accurately known because of the lack of information of
by-catches from vessels fishing cod and catches by non-Contracting Parties.

Recent TACS and catches ('Q00 tcons) are as follows:

1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992

TAC 2 2 2 2 2 2 z 2 2 2 P
Catch 1.1 1.9 1.3 1.7 3.8 5.6 2.8 3,5 0.8 1.6

! provisional.
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Fig. 18. American plalce in Div. 3M: catches and TACs.
b) Input. Data
i) Commercial fisherv data
Length compositions from the Spanish and Portuguese fisheries were available
for 1991 and both distributions showed two modes: one at 36 cm and another at
44-46 cm. Few fish larger than 50 cm were observed. The age composition of
the Portuguese catch indicated these represented ages 5, 7 and 8.
ii) Research survey data (Fig. 19)

The USSR/Russian surveys showed high variability in the biomass estimates in

recent years. The increase in the bicmass
increased catches of older fish (ages 7 and 9).

in 1%91 was the result of
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American plaice in Div. 3M: biomass estimates from
research vessel data.
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The EEC survey results showed a continuous decrease in total biomass from
1988. The 1986 year-class continued as the most abundant in the survey
gatches; the subsequent year-classes of 1987, 1988 and 1989 seem tc be poor
in comparison.

The spawning biomass {age 5+) showed a decrease of 44% from 1988 to 1990,
followed by a slight increase in 1991 resulting from the recruitment of the
impertant 1986 year—class to the spawning stock.

Spawping biomass {age 5+) of American plaice estimated from EEC surveys on
Flemish Cap are as follows:

Year 1988 1989 1980 1991

Biomass 11.2 7.5 6.2 6.7

c) Prognosis

STACFIS noted the high variability in the American plaice biomass indices, but
considering the apparent stability in the S$SB from EEC surveys, advises that the TAC
for 1993 remain at 2 000 tons.

8. American Plaice in Divisions 3L, 3§ and 30 (SCR Doc. 92/7%; SCS Doc. 92/12, 13, 14)
a) Intreduction

This stock has been exploited since the early-1950s, with a peak catch of 94 000 tons
in 1967 (Fig. 20). USSR vessels took substantial catches from 1965 to 1976, while
Canadian vessels accounted for over 90% of the catch from 1976 to 1982, Starting in
1582, other nations increased their involvement in the fishery, taking catches in the
Regulatory Area on the Nose and Tail of the Grand Bank. These catches escalated
rapidly from about 1 200 tons in 1982 <o 27 000 tons in 1986, then declined to
about 10 000-12 000 tons during 1988-90. Estimates of these catches in 1991 were
higher, at about 17 000 tons. Overall, catches declined from about 65 000 tons in

1986 to about 32 000-39 000 tons in 1990-91. The Canadian catch in 1981 was virtually
identical to that in 1990, which was the lowest Canadian catch since 1963. The

Spanish catch ranged from 9 000 to 14 500 tons between 1986 and 1889, but only about
30C tons were reported in 1990 and the same amount was derived from preliminary data
reported in NAFO Circular Letters in 1991. .Catches by USA vessels were relatively
stable arcund 1 200 tons from 1985 and 1989 but declined to less than 10 tons in 1990
and 1991. South Korean catches, which were low in 1989 and 19%0 at about 700 tons,
based on reported catches and breakdowns of unspecified flounder catches, were
estimated from surveillance reports to be much higher in 1991 at about 6 000 tons.
Catches for other non-Contracting Parties such as Panama and Cayman Islands, which
accounted for an estimated total of over 4 000 tons in 1985 and 1986, were estimated
as zero in 1%87-88, as effort shifted into deeper water, primarily for redfish.
Estimated catches for these nations were about 1 900 tons in 1989-90 and about 700
tons in 1991.

Historically, mest of the catch from Div. 3L has been taken by Canada, as was the
case during 19%91. The catch in Div. 3N was between 16 000-18 000 tons during 1987-8%,
which was about half the 1986 level, declined to about 11 000 tons in 1990, then
increased in 1991 to about the 1987-89 level. The catches in Div. 30 were relatively
stable around 5 000 tons from 1985-90, but increased to arcund 9 000 tons in 1991,
due to an increase 'in catch by Canada in 1991 to 7 %00 tons, its largest catch in
Div., 30 since 1974.

It was obvious that catch statistics for this stock are not adequate. In scme years,
a substantial portion of the catch is estimated or determined from breakdowns of
unspecified flounder catches.

Recent TACs and catches ('000 tons) are as follows:

Tear 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992
TAC 55 55 55 48 55 48 40* 30.3 24.9 25.8 25.8
Catch 517 392 3922 5423 6583 552 41*? 44731 3z 3974

! Although the TAC was set at 40 000 tons, Canada reduced its domestic quota to 33,000 tons,
therefore the effective TAC was 33 585 tons.

Includes a percentage of the "flounder non-specified" catch reported to NAFO by South Korea.
Includes estimates of misreported catches.

Provisional.
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Fig. 20: American plaice in Div. 3LNQ: catches and TACs.

Input Data

i}

Commercial fishery data

Catch and effert. Data from the Canadian commercial fishery in Div. 3LNO
from 1956 to 1991 were analyzed using a multiplicative model to cobtain a
standardized catch-rate series (Fig. 21). The data were Zfrom Canadian
trawlers, tonnage classes 4 and 5, and the same procedure was followed as in
the recent assessments of this stock. The results showed a centinuous

~ decline for the first 20 years of the series to a low level in 1975-77.

There was a gradual increase to 1980, and catch rates remained stable at this
level until 1985. In 1986, the catch rates declined by about 25%, and
remained at this lower level over 19%87-%0. However, the 1991 catch rate
declined by 37% to a level one—third less than the previous low value for
this stock, observed in 1976. The decline in CPUE in 1991, which was seen in
all three Divisions, meant that the standardized effort exerted by the
Canadian fleet was about 50% greater than in 1990, and about the same level
as in 1986-87.

STACFIS noted that the CPUE from the Canadian fleet had declined sharply
twice in the last six years, both following periods of relative stability. To
examine the reasons for these patterns in the CPUE, STACFIS recommended that
area fished by the commercial fleet be incorporated in future analyses of
catch rates. :

Catch rates (tons/hr) increased about 40% in the Portuguese trawl fishery in
Div. 3N from 1990 to 1981, and there was an increase in effort directed
toward American plaice during the latter half of 1991. However, the catch
rate in number of fish per hour remained unchanged from 1%%0 to 1991,
suggesting that the increase in weight could be related to the growth of the
1985 and 1986 year-classes, rather than to an increase in abundance. There
were no CPUE data available from the Spanish fleet.
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Fig., 21, American plaice in Div. 3LNO: standardized catch rates.

Catch-at-age and mean weights-at-age. Catch-at-age was calculated from the
length frequencies and age-length keys from the Canadian, Spanish and
Portuguese catches in 1991. The dominant age-groups in the 2 major fisheries
which were sampled (Canada and EEC-Spain) were 8-11 and 5-7, respectively.
Some of the difference in the modal ages in the catches of these fleets is
due to the faster growth rate of American plaice in the Regulatory Area of
Div. 3N. It was noted that the length frequencies from the EEC fisheries
were from catches, while those in the Canadian fishery were from landings,
although it was noted that recent studies of discarding in the Canadian
fishery showed very low rates (less than 4% by number) (NAFO Sci. Coun. Rep.,
1990, p. 73). The age composition in the Portuguese fishery was similar to
that of EEC-Spain, showing the 1985 and 1986 year—-classes to be dominant. The
catch-at-age for non-reported catches was calculated from the combined catch-
at-age of EEC-8Spain and EEC-Portugal. The total catch-at-age for the stock
did not show the same bimodal pattern as in 1989 and 1230 because there was
more overlap in 1921 in the catch-at-age of the Canadian and EEC fleets.

The number of older fish {age 11+) in the catch continued to decline in 1991,
and was the lowest observed for this stock in the time series of catch-at—age
{1974-91) .

The mean weights—at-age in the Canadian catch in 1991 were generally higher
than in 1990, continuing the trend of recent years. Weights-at-age for the
total removals from the stock in 1990 were not calculated because of the
absence of monthly catches from scme fleets, which are necessary to properly
welght the monthly sampling. The values for 1990 were calculated simply by
averaging the 1989 and 1991 values and will be recalculated at a later date
if appropriate data are available. The mean weights—at—age in 1991 were close
to the highest in the time series.

The size of American plaice in the Spanish and Portuguese catches and
information presented on selectivity, suggested that the effective mesh size
being used in some fisheries in the Regulatory Area in recent years was

- likely to be still somewhat below the minimum regulated size.

Catch rate-at-~age. An index of catch rate-at—age was calculated from the
Canadian commercial fishery, as in the previcus assessment of this stock.
This index showed a stable but lower stock size in 1986-90, compared to the
estimates of the early- to mid-1980s, followed by a decline in 1991,
particularly at ages 10+. Last year, STACFIS noted that there was an apparent
change in the pattern of catch rate—at—age around 1980-81, with older ages
predominating since 1981, This coincided with an increase in mesh size used
by the Canadian fleet to a standard 130 mm in 1981. As per the recommendaticn
in 1991, the relatively small amount of inshore catch was removed from the
calculation of this CPUE index. Because of this change in mesh size, STACFIS
recomrended that the catch rates from the Canadian fleet be analyzed from
1981 onward.
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Research survey data (Fig. 22)

Canagian stratified-random greoundfish surveys. Data from spring surveys in

Div. 3L, 3N and 30 were available from 1371 to 1992, excluding 1983 in all
areas and 1971, 1972 and 1974 in Div. 30. Age-by-age abundance estimates for
Div, 3L, 3N and 30 for the 1971-91 period were derived using multiplicative
models to fill in wvalues for strata neot fished in a given year. This
precedure was the same as that used in all recent assessments. No age by age
estimates were available from the 1992 survey.

In Div. 3L, the bicmass index remained relatively stable from 1885 to 1988,
with swept-area estimates ranging from 174 Q0C tons to 193 000 tons.

However, the estimates for 1989 to 1992 declined rapidly from 153 000 tons
in 1989 to 36 0G0 tons in 1981 to just 13 000 tons in 1992, The abundance in
recent years was considerably lower than that observed from 1876 to 1582,
when & -number of strong year-classes were present in the population. Ages §-
9 dominated the survey catches in Div. 3L in 1991 and the estimated abundance
at each age was far below any other values in the series. The abundance of
age 9+ fish was about 35% of the estimate in 1988-83 and less than 10% of
peak values in the late-1970s and early-1%8Cs. Age by age estimates are not

available for 1992, but are certain to be lower, given the decline in biomass
from 19%91.
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Fig., 22. American plaice in Div. 3LNO: biomass and abundance
estimates from research vessel data.

In Div. 3N, the estimate of biomass declined from about 60 000 tons in 1984-—
85 to about 30 000 tons in 1920, 20 009D tons in 1991, and 8 000 tons in
1992. The akundance estimates have shown more fluctuatien cover the series
compared to Div., 3L, but it was again clear that the abundance during 1986-92
was substantially lower than average and in -1991-92 was at the lowest levels
in the 2l-year series. The 1989 and 1990 surveys indicated that the 1985
year-class was the strongest at age 4 and the second strongest at age 5 in
The time series. In 1991, this year-class appeared to be about average. The
1986 year-class appeared to be average or slightly better based on the 1990
and 1991 surveys. :

In Div. 30, the estimated biomass fluctuated between 44 000 tons and 77 000
tons in the 1984-%0 surveys, with the 1991 and 1992 estimates being about
35 000 and 23 000 tons respectively, These are two of the three lowest
hiomass estimates for this Division. The estimates of abundance showed even
more variability than Div. 3N, however, recent estimates were the lowest in
the series., The 1990 and 1991 surveys showed that the 1985 and 1986 year—
classes were larger than most cohorts since those of the 1970s.
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Overall, the abundance estimates from surveys in Div. 3LNO combined have
declined ir recent years to the lowest level observed in the series. There
was a decline in abundance from about 1 billion fish at ages 6+ in 1981-82 to
about 550 million fish in 1985-89, then a further decline to about 200
million in 19%1. In addition, the number of clder fish {ages 12+) in the

surveys has continued to decline through 1987-91 ta what is by far the lowest
level observed.

From Canadian fall surveys in Div. 3L, population estimates in 1986-88 were
lower than those from 1981 to 1984. 1In 1989, the population declined by
about a third from the mean 1986-88 level but increased in 1990 to a value
close to 1586-88 mean. However, the 1991 survey indicated a decline to the
lowest level observed, about 35% below that of 1989. The estimates in the
fall surveys in 199 and 1991 were higher than the corresponding spring
estimates, although this pattern had not been observed consistently over the
10-year series of spring and fall surveys. There was evidence in the fall
surveys of 1989 and 1920 to suggest that the 1985 and possibly 1986 year-
classes were relatively strong. Hewever, in 1991 the latter year-class
appeared to be slightly below average and the 1985 year-class the lowest in
the series at age 6. These surveys also indicated a decline in the number of
oclder fish in recent vyears.

Fall surveys were carried out in Div. 3NO in 1990 and 19%1. These surveys
indicated an increase in biomass from 1990 to 1991 of about 10%, contrary to
the spring survey resuits. For Div. 3LNC overall, the biomass index in the
fall of 1891 was about 70% higher than the previous one in spring 1991, and
about 3.5 times higher than the subsequent estimate in spring 1992. The total
bicmass estimate from fall 1991 was still well below the total 3LNC estimates
from spring surveys in the mid-1380s.

Neither spring nor fall surveys showed a trend of American plaice moving to
deeper waters in recent years. The declines observed in the bicmass over most
strata on the Grand Bank were not countered by increases in the deeper areas.

Bottom temperature data collected during the spring surveys indicated that
the coldest bottom temperatures on the Grand Bank at the time of the surveys
were in 1972-74, 1985-86, and 19%0-91. These years corresponded to the lowest
estimates of abundance for this stock, although the estimates of abundance in
recent years are much lower than in previous years. The years with the
highest abundance estimates (late-1970s) also corresponded to the years with
the highest mean bottom temperatures. STACFIS noted that studies to
determine if relationships exist between BAmerican plaice abundance or

availability, and water temperature cor other environmental factors, are
continuing.

Declines in abundance of American plaice have also been observed in adjacent
areas, particularly in Div. 2J+3K where the fishery has been at low levels in
most years. This suggests that other factors, possibly environmental, may be
contributing to reduced abundance of American plaice.

USSR/Russian stratified-random surveys. Results from USSR/Russian surveys in

Div. 3LNO were available for 1972-91. Abundance and biomass were at a
relatively high level from 1977-84, then declined to the lowest levels in the
time series from 1987-%1. This decline was present in all three Divisions.
Age compositions indicate the 1985 and 1986 year—classes to be dominant in
the catches in most recent surveys.

Canadian juvenile flatfish surveys. Stratified-random surveys of Div. 3LNO

were conducted inside the 91 m depth contour from 1985 to 1988 and were
extended to 183 m in the 1989 to 1921 surveys. Large catches of juveniles
aged 1-4 years were taken in the Regulatory Area in Div. 3NQ, consistent with
previous surveys, Two other sites were ldentified as areas of major
concentrations of juveniles: the Whale Deep area in Div. 30, and the north
and northeast slope of Div. 3L in depths up to 183 m. Although the areas of
concentration of Jjuvenile American plaice were fairly localized, the
distribution of adults was more widespread and there was considerable overlap
between the distributions of adults and juveniles. The density of juveniles
in the Regulatory Area in Div. 380 was higher than that in Div. 3L, however,
the area of distribution in Div. 3L is larger, resulting in a higher total
abundance of ages 1-4 in this Division. As in previous years, the 1%91 survey
showed that about 80% of the abundance of American plaice younger than age 7
in Div. 3N is found in the Regulatcry Area. It was noted last year that
there were differences in selectivities at age as well as age specific
fishing mortalities between Divisions, making compariscns of abundance at age
between Divisions difficult.

In all three Divisions the 1985 and 1986 year—classes dominated the catches
in 1989 and 1990. In Div. 3N, these cohorts were the largest in the time
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series, with both showing consistent strength since their appearance in the
surveys at age 1. In 1991, these year-classes are still the predominant ones
in the catches in Div. 3L, but in Div. 3NC the 1988 and 1989 year-classes
were most abundant. The 1987 year-class appears to be weaker than those of
1985-86 and 1988-89, Only Div. 3N data allow a comparison of estimates prior
to 1989, and it appears that the 1985-86 year—classes in 19%1 were still
larger than the 1980-84 year-classes at ages 5 and 6.

STACFIS noted that these surveys also caught adult American plaice, and that
the age 7+ numbers declined from 1989-91, consistent with the trend in the
spring surveys.

Other biolegical studies. Maturity ogives for female American plaice caught
in spring and fall surveys in 1985 and 1991 in Div. 3L were constructed.
Probit analysis indicated little difference in the 50% maturity wvalues for
length and age between years and seasons, at around 34 cm and 8 years,
respectively. It was noted that further analyses of maturity data for this
stock are planned for next year.

Estimation of Parameters

i) : Sequential population analysis

The catch-at—-age (ages 5-18, 1975-91}, the abundance-at-age from the Canadian
groundfish surveys (ages 5-14, 1875-91 except 1983}, and the catch rate-at-
age from the Canadian commercial fishery (ages 9-14, 1975-91) were used in
the same formulation of the Adaptive Framework (ADAPT) that was attempted in
the 1991 assessment of this stock. The Laurec/Shepherd (L/S) calibration
technique was also employed with the same data, except that the survey data
were for 1984 onward (there are no data for 1983). STACFIS noted the problems
in the catch-at-age for recent years, including the fact that ages younger
than 5 were not present in the catch matrix despite relatively large catches
at these ages, but concluded that these data were adequate to use in a VPA.

The results of the ADAPT indicated a lack of fit to the model, with severe
year effects present in both indices. Most residuals in recent years in the
age by age research vessel survey relationships were negative with the
converse being true for the residuals (except 1991) in the catch rate
relaticnships, although the trends were more pronounced for the CPUE data.
This pattern has been noticed in previous years, and is the result of
divergent indices up to 1990; the research vessel data indicating a decline
in recent years and the catch rates indicating stability until the decline in
1991. The L/S analysis indicated a declining trend in catchability for most
ages in the CPUE index. L/S also indicated greater between-year variability
in the CPUE series, resulting in more weight being given to the survey
results. Thus it was decided to redo both analyses excluding the catch
rates.

Results from ADAPT with RV data only gave coefficients of variation (CVs) on
the population estimates from 0.2 to 0.3, with the exception of 0.41 at age
5. The residual patterns in ADAPT were less severe than in the previocus
analysis, although all ages in 1991 still had regative residuals. The results
from the L/S were very similar to those in the previous L/S analysis. It was
concluded that calibration analyses conducted using RV data only were more
appropriate than these using both RV and CPUE indices.

Assessment Results

Compared with ADAPT, L/S estimated age 5+ population numbers in 1991 to be about one-—
third lower. Both analyses indicated steck size to be much reduced; ADAPT indicated
a 40% decline in age 5+ numbers from 1984 te 1921 and L/S a decline of 60%. The
analyses indicated a decline of about 65% in §$5B, assumed to be age 9+, from the
early-1980s to 57 000 tons in 1991 with ADAPT and just 44 000 tons from L/S. Both
showed higher F in recent years compared to the mid-1980s, with fully recruited Fs
(ages 11-15) in most recent years around 0.7 to 0.8. Fully recruited F in 1991 was
estimated to be siightly lower: 0.59 in L/S and 0.51 in ADAPT. This seemed unlikely,
given an increase in effort in 1991. However, the L/S showed much higher Fs at ages
6-8 than ADAPT in 1989-91, (0.2 to 0.55 in L/S versus 0.1 to 0.25 with ADAPT) with
both showing the F at these ages to be higher in recent years, reflecting increased
catches of juveniles in the Regulatory Area.

Both ADAPT and L/S indicated a continued decline in recruitment at age 5 from levels
over 250 million in the mid-1970s, tc about 150 million in the mid-1980s. ADAPT
estimated the age 5 population in 1987-89 at about 100 million, L/S at about 60 to

-80 million. Both analyses showed the values in 1990 and 19%1 (1985 and 1986 year-

classes) to be higher than the preceding three; 169 and 139 million from ADAPT and
98 and 110 millieon from L/S.
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Catch Projections

STACFIS agreed to do catch projections for 1%%3 based on both the L/S and ADAPT
results, given the difference between the two. The population sizes, mean weights-at-—
age, and partial recruitment (PR) vectors used in the projections are listed in the
following Table.

ADAPT L/S

Age 1991 Pop PR Means wWts. 1951 Pop PR
5 13 53¢66 0.16 0.15 110 478 0.24
6 12 4322 0.24 0.25 66 279 0.42
7 48 833 0.29 0.35 25 B33 0.53
8 42 669 0.35 0.43 22 298 C.e0
g 33 428 0.53 0.55 19 697 0.69
10 19 833 0.79 0.70 15 284 0.81
11 11 987 1.00 0.91 11 383 1.00
12 5 129 1.00 1.21 5 342 1.00
13 2 452 1.00 1.62 -2 280 1.00
14 1 578 1.00 1.99 1 280 1.00
15 T35 1.00 2.21 548 1.00
16 525 1.00 2.79 245 1.00
17 187 1.00 3.42 130 1.00
18 0 1.00 4,30 0 1.00
19 [ 1.00 4.50 0 1.00

The PR and mean weights are the average of the 1989-91 values. The 1978-89 geometric
mean estimate of 150 million was used for the estimate of age 5 population in 1992
and the catch in 1992 was estimated at 30 0CQ tons, which is the TAC plus 4 200 tons
assumed for non-Contracting Parties. The catch in 1992 generates an F of 0.58 in the
projection frem ADAPT and 0.81 in the projection from L/S. The following table
contains the results of the catch projections:

Reference F SSB 1.1.1993 Catech 1993 58B 1.1.1994

RDAPT F,, = .26 14 500 56 900
Fom = Fg = .5 41 €00 26 000 a8 900

L/S Ty, 10 500 21 000
Fooy 17 000 18 800 17 300
Foy = .6 22 000 16 000

The F,, projection for 1992 is 17 200 tons for ADAPT and 14 000 tons for L/S.

This stock is currently at a level far below historic values (Fig. 23-27).
Preliminary estimates from the 1992 spring survey indicate further reductions in
stock size. The 8SB is at a very low level and may not improve if exploitation of
recruiting year-classes continues at current levels. The L/S analysis indicates that
catches around F,, in 1993 will be at about the same level as the remaining SSB.
Fishing mortality should be reduced in 1923 to allow the 1985 and 1986 year-classes
to contribute significantly to the growth of the 38B. Catches at the Fy, level in
1993 (10 500 with L/S, 14 500 with ADAPT) will result in a projected increase in SSB
to 1994. Given the decrease in abundance shown in the preliminary results from the
1992 survey, and the low level of the SSB, it may be advisable to accept the lower
of the F,, estimates. With catches of 30 000 tons in 19%2Z, both analyses show that
$5B will continue to decline (much faster in the L/S), suggesting that a reduction
in the 1982 catch would be prudent.
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Fig. 23. American plaice in Div. 3LNQ: trends in SSB from the L/S
and ADAPT calibrations.
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Fig. 24. American plaice in Div. 3LNO: trends in age 5 population
numbers from the L/S and ADAPT calibrations.
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Fig. 25. American plaice in Div. 3LNO: trends in mean F (11-15 unweighted).
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Fig, 27. American plaice in Div. 3LNO: projection of catch for 1993
and SSB at 1 January 1994, using the results from ADAPT.

Witch Flounder in Divisions 3N and 30 (SCS Doc. 92/12, 13, 14}

aj)

Intreduction

Reported catches in the period 1970-84 ranged from a low of about 2 400 tons in 1980
and 1981 to a high of about 9 200 tons in 1972 (Fig. 28). With increased effort,
mainly by EEC-Spain and EEC-Portugal in 1585 and 1986, catches rose rapidly to 8 800
and 8 500 tons respectively. This increased effort was concentrated mainly in the
Regulatory Area of Div. 3N. Non-Contracting Parties such as South Korea, USA, Cayman
Islands and Panama also contributed to increased catches.

Recent catches and TAC {000 tons) are as follows:

1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992

TAC 5 5 5 5 5 5 5 5 5 5 5
Catch 4 1 3 ] g 8 7 4! q1 5t
! Provisional.

In 1987 and 1988, the total catch was about 7 500 tons, declining to between 3 600
and 4 800 tons in 1989 to 1991. Catches by Canada ranged from 1 200 tons to 3 000
tons in recent years (about 2 €50 tons in 1990 and 1991} and were mainly from Div.
30. Catches by USSR/Russian vessels declined from between 1 000 and 2 000 tons in
1982-88 to less than 100 tons in 1989-90, and to 0 in 1991.

Catch statistics are not adequate for this stock, given that there are catches by
non—Contracting Parties which are not reported tc NAFO and are only estimated from
surveillance reports. There are also catches which must be determined from breakdowns
of unspecified flounder catches.
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Fig. 28. Witch flounder in Div. 3N0: catches and TACs.

Input Data

i)

ii)

Commercial fishery data

Catch rates. CPUE data from the Canadian trawler fleet directing for witch
flounder in Div. 30 was presented. This fishery is carried out on pre-
spawning concentrations and is usually one month or se in duration in the
spring of each year. CPUE was highly variable and STACFIS agreed that it
could not be used as an index of abundance for this stock. Although there was
a USSR fishery for many years, much of the effort data were recorded as
coming from a mixed fishery and were therefore not adegquate as a measure of
CPUE in the witch flounder fishery. There is no CPUE from the Portuguese
fishery in the Regulatory Area in Div. 3N as witch flounder is caught mainly
as a by-catch in other fisheries.

Catch-at-age. Data from the Canadian fishery in 1991 showed that most of the
catch came from the 1979 and 1980 year-classes, which was also the case in
19%0. Catch-at-age data from this fleet for 1979-8% showed that ages %-12
were predominant in the catches in all years. Length compositions of witch
flounder in the Spanish and Portuguese fisheries in the Regulatory Area were
similar to those from the catches by the Canadian fleet,

Research survey data

Annual estimates of biomass from Canadian surveys since 1971 in Div. 3N were
below 1 000 tons, with the exception of the 1984, 1985 and 1988 estimates of
1 200-1 700 tons (Fig. 29). Because strata deeper than 366 m were nct sampled
in years pricr to 1991, the biomass has likely been underestimated. The USSR
surveys in 1987-90 showed.that witch flounder are most abundant in strata
deeper than 366 m, at least up t¢ 731 m, which is the limit of the survey.
These surveys in Div. 3N showed that both abundance and biomass indices were
stable in the 1987-89 periocd but that the 1990-91 values were about half the
mean of the previous years. The biomass estimates from the USSR surveys were
higher than the Canadian estimates but still well below the catch levels.
Given the depths of the fishery and the magnitude of recent catches in Div.
3N, it was clear that the surveys are not adequate as indices of total stock
abundance.
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Fig. 29. Witch flounder in Div, 3NO: biomass estimates from
Canadian RV data. :

Survey biomass estimates were much higher in Div. 30, but showed a greater
. degree of variability. Both the Canadian and USSR surveys showed a decrease
in stock size from 1988 to 19%0. However, the Canadian surveys in 1991 and
1992 showed the biomass to be at about the same level in each year and the
Russian survey in 1991 showed an increase. It was noted that a different
vessel was used for the survey in 1991. Variations in biomass estimates were
sometimes related to differences in estimates for those strata near the
southwestern slope of the Grand Bank. It was considered that the fluctuatiens
in biomass in Div 30 may be largely a result of distributional changes as
fish move in and out of the survey area near the continental slope Fall
surveys in Div 3NC in 1990 and 1991 indicated a decline in abundance in 1891

and alsc suggested seasonal différences in distribution with regard to the
Survey area.

Catch Projections

STACFIS again noted that the present indices of abundance for this stock are not
adequate to draw firm conclusions about stock status. Although there are some signs
to suggest that the stock may have declined, STACPIS had no basis to change its
current advice and advised that the TAC for 1993 remain at 5 000 tons.

Future Studies

STACFIS reiterated its recommendation that more information from the commercial
fishery for witch flounder in Div. JNO be made available so that precise locations
and depths of the fishery, could be examined. This is particularly important, given
that current research vessel surveys clearly dc not, iriclude some of the deep areas
covered in the commercial fishery.

Yellowtail Flounder in Divisions 3L, 3N and 30 (SCR Doc. 92/61; SCS Doc. 92/12, 13, 14)

aj

Introduction .

vt

:Nomlnal catches increased rapidly from negligible levels in the early 1960s to & peak

of over 39 000 tons in 1972 (Fig. 30). Canada and USSR were the major participants
in the fishery up to 1975 with Canada taking almest all of the catch from 1976 to
1981. After 1981 several other countries entered the fishery, notably South Korea,
EEC {Spain and,Portugal), Panama, USA and Cayman Islands. and catches by those fleets
increased up to 1986. Catches of yellowtail flounder in the Regulatory Area declined
in 1987 as effort was directed primarily to redfish, but increased again from 1988
to 1991, In 1891, the total catch was estimated to be about 15 000 tons, an increase
of about 1 000 tons from 1990. With the TAC of 5 00C tons in 1989 and 1990 and 7 00O
tons in 1991 restricting the fishery, the Canadian catches in 1989 to 1991 were
restricted to the lowest observed since 1968. Except for 560 tons taken with Scottish
seines, the remainder of the 1991 catch by Canada was taken by otter trawls.
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The catch by South Korea was estimated at approximately 3 000 tons in 1991, a 50%
decrease from 1990, However, the 1391 catch was based only on surveillance estimates,

while previocus values were based on reported catches of yellowtail and unspecified
filounder. USA catches have declined steadily from 3 800 tons in 1985 to 0 in 1991,

Catch statistics for this stock are not adequate, with as much as 25% of the catch
in 1985-86 coming from surveillance estimates and breakdowns of unspecified flounder
catches. In 1991, about 56% of the catch was estimated.

Recent TACs and catches (/000 tons) are as follows:

1982 1983 1984 1985 1986 1987 1988 1989 19%0 1991 1992

TAC 23 19 17 15 15 15 15 5 5 7 ?
Catch 13 10 17! 29! 30! 16 18! 1otz 1402 1542
* Includes estimates of misreported catches.
? provisional.
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Fig. 30. Yellowtail flounder in Div. 3LNO: catches and TACs.

b) Input Data

i) Commercial fishery data

Catch rates. A multiplicative model was used to analyze the catch and effort
data as in recent assessments. Canada took almost all the catch from this
stock from 1976 to 1983, providing the only scurce of catch-rate data. The
catch rate declined steadily from 1965 to 1975, then increased slightly to a
relatively stable level in 1%83-85 {(Fig. 31). The index declined sharply in
1986 and remained at a relatively low level, although there was an increase
of 15% from 1989-%0. However, in 1991, the catch rate declined by 45%, to the
lowest value in the time series, which is about two~thirds of the previously
observed low in 1976. The decline in the index in 1991 was due mainly to a
switch in effort by the fleet to Div 30 where a mixed fishery for American
plaice and yellowtail flounder occurred. The CPUE in Div. 3N, where most of

" the stock is located, declined in 1991, but conly to the levels observed in
1988 and 1989%. Directed effort toward yellowtail flounder, associated with
relatively good catch rates, were recorded for the first time in 1921 in the
pPortuguese trawl fishery in DPiv. 3N. No series of catch-rate data are
available from the fisheries in the Regulatory Area, although STACFIS noted
that the Fisheries Commission had requested catch information from non-
Contracting Parties fishing for yellowtail flounder and other species in the
Regulatory Area.
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Fig. 31. Yellowtall flounder in Div. 3LNC: standardized catch rates.

Catch rates-at—-age from the Canadian fleet for the pericd 1977-21 were
calculated as per the STACFIS recommendation last year {NAFQ Sci. Coun. Rep.,
1991, p. 78). In 1991, the catch rates at most ages were relatively low,
given the catch and effort analysis described previously,

Catch—-at-age and mean weights-at-age. Catch—at-age was calculated from
length frequencies of the Canadian, Portuguese and Spanish fisheries in 19%1.
Age-length keys from the Canadian 1891 juvenile flatfish RV survey were used
to calculate numbers-at—age for the Spanish fishery. In the Canadian
landings, ages 6-8 dominated in 1%91, consistent with other vyears.
Information reviewed previously (NAFO Sci. Coun. Rep., 1990, p. 83) indicated
that discarding by the Canadian fleet is relatively low. The mean
weights-at—age from the Canadian catch in 1991 were similar to recent values.
In the Spanish fishery, ages S5 and 6 comprised 86% of the catch numbers with
the dominant year—class being that of 1985. This was also the dominant
year—-class in the 1989 and 19%0 fisheries by EEC-Spain, where it accounted
for 53% and 40%, respectively, of the catch numbers. These year-classes were
also the predominant cnes in the gillnet fishery by EEC-Portugal.

Acting upon the 1991 STACFIS recommendation (NAFO Sci. Coun. Rep., 1991, P.
78), the catch-at-age and mean weights at age from the Canadian fishery were
presented for years prior te 1986. Ages 6-8 generally comprised over 85% of
the catch numbers, although prior to 1982 more young fish were present in the
catches, due to smaller mesh size (120 mm) being used in the fishery. Mean
weights—at-age did not show any trends in recent years,

In the 1990 assessment of this stock it was demcnstrated that large changes
in the age composition of the catch could be generated by slight changes in
how samples were applied to catches, given the considerable differences in
the age composition of catches by different fleets. It was also noted that
large pertions of the catch in some years (e.g. 40-45% in 1986) had no
sampling whatsoever. This also applied to the 19%1 data, where the South
Korean catch was estimated to be approximately 20% of the total catch, and
for which no sampling data were available.

For these reascns no catch-at-age or mean weights-at-age were calculated for
the total remevals for many of the years since 1984. Althcugh it would be
possible to do such calculations, considerable uncertainty would surround
them. Recognizing these difficulties, STACFIS concluded that it would still
be a worthwhile exercise to try and construct a catch-at—age matrix for this
stock, based on knowledge of the fisheries and assumptions about portions of
the catch in some years, If a reliable catch matrix can be constructed, then
SPA-based models can be attempted for this stock.
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Research survey data {(Fig. 212}

Canadian stratified-random spring surveys. Surveys have been carried cut by
Canadian research vessels in Div. 3LNC each year from 1971 to 1992 with the
exception of 1983. The surveys from 1984 to 1992 were comparable in terms of
coverage and vessei/gear used. Most of the biomass of this stock was found
in Div. 3¥. 1In this Division, the biomass index declined from 65 0G0 tons in
1986 to approximately 35 006-40 C00 tons in 1988-91 followed by a further
reduction to 28 000 tons in 19%2. The total biomass index for Div. 3LNO has
been variakle, ranging from 80 000 to 140 000 tons during the early-1980s.
During the 1988-91 period the biomass was fairly stable but lower, averaging
approximately 55 000 tons. 1In 19%2, the index of biomass dropped by 20% to
36 000 tons.

As was done in recent assessments, a multiplicative model was employed to
obtzin estimates of abundance for strata not surveyed in some years. The
estimates for 1971-82 surveys were multipliied by 1.4, a vessel/gear
conversion for that period, which made the data comparable to the data from
1984-91. The total abundance index of this stock remained relatively stable
averaging between 240 and 340 million fish from 1975 to 1984, after which
time it declined steadily to about 100 million fish in 1988, From the
surveys of 1989-81, estimates were 30-50% higher than the 1988 estimate, but
were still among the lowest in the 2l-year-time series. The Canadian survey
catches are usually dominated by yellowtail flounder aged 5-8 years. In 1991,
the 1985 and 1986 year-classes, ages 6 and 5 years respectively, appeared to
be larger than any year-classes at these ages in the most recent 5 or 6
years, but were still lower than those observed for this stock during the
1970s and early-1980s. The 1985 year-class also appeared to be large at age
4 in the 1389 survey. The 1984 year—class (age 7 in 1991) appeared to be on
par with recent year-classes at the same age. The 1983 year-class, which
appeared to be strong at ages 6 and 7 in 1989 and 1990 respectively, was
estimated in 1891 to be one of the lowest in the time series at age 8. The
weak 1981 and 1982 year-classes had essentially passed through the population
by 1991. Generally, age $+ fish comprise less than 5% of commercial and
research vessel catches. STACFIS noted that the age by age information from
the 1992 survey was not available and so the above analysis of year-class
strengths from these surveys was the same as that presented in the 1591
assessment.

USSR/Russian stratified-random groundfish surveys (1872-91). The trends in
stock size in the USSR/Russian surveys were identical to those in Canadian
surveys, showing a sharp drop in abundance in 1985, and a continued decline
to very low levels in 1988-91. The 1990 and 1991 estimates of abundance and
biomass were very similar. As in the Canadian surveys, age 7 dominated the
USSR/Russian survey catch, with few yellowtail flounder aged 1-3 present,
suggesting similar selectivity between Canadian and USSR/Russian survey
trawls. The 1985 year-class, which appeared strong at age 4 in the 1989
survey, appeared to be weak in 1990. No age by age information was available
from the 1991 survey.
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Fig. 32. Yellowtail flounder in Div. 3LNO: biomass and abundance
estimates from research vessel data.
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Canadian stratified-random autumn surveys {1990-91). - The estimate of
abundance from the autumn survey in 1391 was abcut 15% higher than the fall
1990 value. As in the spring surveys, ages 5-8 were dominant in the catches,
with few yellowtail flounder ycunger than age 4 observed. In both years, the
indices of total abundance were lower in the autumn surveys than in the
spring.

Canadian juvenile flatfish surveys. From 1985 t¢o 1991, annual autumn
stratified-random surveys have been conducted in Div,3LNQ, directed at
juvenile American plaice and yellowtail flounder. Most of the population of
juvenile yellowtail flounder (ages 1-5) is located in the Requlatory Area.
The biomass estimate for Div. 3N has shown a steady increase since 1988 and
was estimated to be 40% higher in 1991 than in 1990.

In the 1990 and 1991 surveys the 1985 and 1886 year-classes dominated the
catches. As well, the 1988 year-class appeared to be the largest in the time
series at age 3, contributing 31% te the overall abundance in 1001. It was
alsc the second largest estimate {to the 1985 year-class) at age 2.
Yellowtail flounder aged 7+ showed an increase in abundance in the 1891
survey due to the contributicn of the 1984 year—-class. In the 1991 survey the
majority of the 1986-89 year—classes, ages 2 to 5 years, were found in the

Regulatory Area, which is the usual pattern for juvenile yellowtail flounder
in Div. 3NO.

Assessment Results

The catch-at-age could not be used in a sequential population analysis based model
for this stock, and the use of a yield=per-recruit model was alsc not possible, so
STACFIS again decided that the information contained in the indices of abundance

{research vessel surveys and catch rate) would ke evaluated to determine stock
status.

All four indices (three research vessel and one catch rate) showed a slight increase
in abundance from 1988 to 1590, with the 1991 Canadian groundfish survey showing a
s5light decrease from the 19%0 level. The 1992 preliminary estimate of abundance is
likely to be lower than in recent surveys, given the decrease in the preliminary
biomass estimate in 19%2. All indices still show the population to be at a relatively
low level compared to historic values, with the exception of the juvenile survey,
which is enly a six-year time series.

The decline in stock size in the mid- to late-1980s was caused by poor recruitment
from the year-classes of the early-1980s and a rapid increase in catches to,about
30 000 tons in 1985-86 from 10 000 to 15 000 tons in 1980-83. The year-classes of
1984-86 and possibly the 1988 year-class, are stronger than their immediate
predecessors, although they are not as strong as most of the 1570s year-classes at
ages 4 and 5. Comparisons with the earlier period are somewhat difficult, given that
the juvenile surveys did not begin until 1985, and that relatively large numbers of
the recent year-classes have been caught at younger ages compared to earlier cohorts.

Both the Canadian groundfish survey and the CPUE indices of abundance at ages 5-7
showed slight increases until the most recent year. In 1991, the CPUE was the lowest
value in the time series, and the results from the spring 1992 survey alsc suggest
a decline in abundance. The increase in catch from 198% to 1991 was likely a measure
of stronger recruitment, particularly of the 1985 and 1986 year-classes, although
there was no information on the age composition of a substantial portion of the 1950
and 1991 catches. The decline in CPUE in 1951 and survey biomass in 19592 suggest that
these year—-classes are no longer strong and have likely been reduced teo below~average
levels.

Catch Projections and Prognosis

STACFIS concluded that the stock is still at a relatively low level. TACs of 5 000-7
000 tons in 1989-91 have not been very successful in restricting the total catches
from the stock, which ranged from 10 000 to 15 000 tons in the same period. Improved
recrieitment to the stock from the mid-1980s year-classes has not resulted in the
expected growth of the stock, due to large catches from these year-classes by
fisheries in the Regulatory Area. Unless catches are reduced from the present levels
of about twice the TAC, it is unlikely that this stock will recover from its current
state. STACFIS advised that the TAC for 19%3 be maintained at 7 000 tons. Management
of this stock will continue to pose severe problems if unregulated catches by non-
Contracting Parties continue at the levels of recent years.

STALKIS reiterated its concerns about the catch of juvenile yellowtail founder in the
Regulatory Area, where it is apparent that the effective mesh size being used in some
fisheries remains well below the regulated size. Although still impossible to
quantify, continuation of the current exploitation pattern in these fisheries will
result in a loss in yield-per-~recruit and slow any stock rebuilding. Discussions on
regulation mesh size and minimum acceptable landing size held at this meeting were
positive steps in identifying ways to reduce the fishing mortality on juveniles.
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11. Greenland Halibut in Subareas 0 and I (SCR Doc. 92/22, 43, 45, 48, 51, 53; SCS Doc. 92/12,

17,

al

Introduction

Between 1984 to 1989 most catches of Greenland halibut in Subareas 0+l were taken
inshore in the West Greenland fjords (Subarea 1}. The fishery in Subarea 1 has been
increasing during the 1980s (Fig. 33). Also in Subarea 1 a small offshore fishery
for Greenland halibut has been executed since 1987. In 1990 and in 1991 Farcese
lgng;ipers and USSR/Russian trawlers fishing in offshore areas in Div. 0B have caught
significant amounts. Annual catches were previously around 9 000 tons and in the
periocd 1984-89 more than 80% of the yield came from Subarea 1. Before that time Div.
08 contributed about 45% of the annual catches. Recent catches are 19 %14 tons in
1990 and 21 424 tons in 1991 with approximately 50% taken in each Subarea.

Recent TACs and catches (/000 tons) are as follows:

1982 1983 1984 1985 19886 1987 1968 198¢% 1890 1991 19%2

TAC - - - 25 25 25 25 25 25 25 25
bDivision (B 4 5 + 1 + + 1 1% 11° 11!
Subarea 1 5 4 7 9 9 10 g gt 9: 11!
Total 9 9 ? 10 9 10 10 16t 20° 22t
' provisional.
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Fig. 33. Greenland halibut in Subarea 0 and 1: catches and TACs.

The fishery in Subarea 0. USSR prior to 1984, and in some years GDR, had in Div. 0B

a trawl fishery offshore. Also Faroese longliners have regularly taken mincr catches
in this area. Since 1990 both the trawl in Div. OB and longline fisheries have
increased significantly. By 1991 Canada also entered this trawl fishery. Catches
in Div. OB jumped from 727 tons in 1989 to 10 570 tons in 1990 and 10 536 tons in
1991. Most of the fisheries took place during September-December in 1991. Catches by
Faroe Islands in Div. 0B mainly by longliners averaged 350 tons in the periocd 1980-
1987 and increased to 2 350 tons in 1991.

No catches were reported from Div. 0OA.

The fiord fisheries in Subarea 1. Most of the total catches in Subarea 1 were taken

in the fjerds of Div. 1A by Greenland {92%). Three areas comprise the fishery:
Ilulissat, Uummannaq and Upernavik cf which Ilulissat makes up moxve than 50% of the
catches, Catches increased from 9 344 tons in 19%0 te 10 B88 tons in 1991, mainly due
to an increased fishery in Div. 1A by Greenland. The Greenland fishery is a small-
scale gillnet and longline fishery carried out either by boats below 20 GRT or by
means of dog sledges, typically in the inner parts of the fjords at depths of 500-800
m. Most gatches are taken during the summer fishery. Since the mid-1980s gillnets
became more common and in the period 1986-89% gillnets and longlines accounted equally
for the catches in Div. 1A. Since then longline has dominated again and comprised
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about 83% of the inshore catches of Subarea 1 in 1991. This fishery peaks in March
and again in July-September.

The offshore fisheries in Subarea 1: Japanese offshore trawl catch amounted to about
600 tons in 19%1 {taken in D:iv: ICD in August-November), which is a minor decrease

_ compared to 1990 (861 tons). Minor catches (162 tons) derive from an offshore trawl

fishery by Greenland (86 tons), Germany (3 tons by-catch in the cod fishery) and
Faroe Islands (73 tons taken by one longliner).

Input Data
i) Commercial fishery data

Few samples from the commercial inshore fishery in 1991 were taken preventing
catch-at-age to be determined. Fo samples were available from the offshore

fishery. STACFIS noted that Canada would present more information at the 1§33
meeting.

ii) Research survey data

Bottom-trawl surveys have been conducted ijointly by Japan and Greenland in
Subarea 1 since 1987. 1In 1991 surveys were conducted in August/September and
November. Estimated swept area biomass was 79 750 tons for Div., 1ABCD. The
biomass estimate for Div. IABCD in 1891 is the highest in the period
surveyed. However, since 1987 the surveys had differed somewhat in timing,
arez and depth coverage. The survey has demonstrated seasonal differences in
distributicon of the biomass, which may be due to within-year migrations.
Thus it is not possible to interpret this apparent increase,

A bottom-trawl survey was carried out jointly by Germany and Russia in Div.
0B in October/November 1991, covering the depth range 200-1 500 m. The
swept area biomass estimate for Div. 0B was 45 600 tons, which is a marked
decrease compared to the former years,

In 1987, 1988 and 1830 both surveys covered Div. 1BCD and a first comparison
suggested that the two research vessels swept area biomass estimates were
comparable and hence that estimates for Div. 0B and Div. 1ABCD may be summed.
This sum suggests a biomass around 125 000 tons for the offshore parts of
Subareas 0B and 1.

Trawlable biomass estimates (000 tons) from Greenland/Japan surveys and
Germany/USSR-Russia surveys for the years 1987-91 by Divisions in Subareas
0+1 were:
Germany/USSR-Russia Greenland/Japan

Year [€)2] 1BCD 1ABCD 1BCD 0B+1ABCD

1987 37 56 54} 54! 81

1988 55 47 63 53 118

1989 79 ne survey 63 63 142

1990 72 88 562 532 128

1991 46 no survey 79 no survey 125

Survey did not cover the depth stratum 1 000-1 500 m.
Average values of two surveys.

A trial longline fishery was conducted in Div. 1CD in August 1991 by a
Faroese vessel. High CPUE values ware obtained throughout the surveyed area
below depths of 300 m., Length distributions of the catches ranges between 40
cm and 120 cm, with peaks at 60 cm and 85 cm, representing twc unimodal
distributions for males and females, respectively.

The two research fisheries with trawl and longline overlap inm Div, 1D in
August 1991. As expected, the trawl was more efficient for the smaller length
groups {(approximately 50 times for the lengths 42-47 cm), while longline was
more efficient for the larger length groups (approximately 30 times for the
lengths %6-101 cm). This difference in efficiency is such that the trawl
estimate for Greenland halibut should possibly only be interpreted as
representing lengths up to about 60 c¢m. Noting that similar studies
previously presented indicate similar results, STACFIS recommended that
further studies of the selectivity of research trawling for sampling large
Greenland halibut in deep waters be undertaken and all available information
be tabled for review at the 1993 meeting.

Abundance indices of Greenland halibut were derived from the shrimp surveys
carried out off West Greenland. These surveys cover the area between 62°N and
72°W, from the 3-mile limit to the 600 m depth contour line in July-Bugust
1988-%1. Length distributions of by-catches of Greenland halibut showed peaks
at 11 and 18 cm, representing age-groups 1 and 2. Abundance estimates dropped
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from a level of 140 million in 1988 to 36 million in 1990 and increased to 70

million in 1991. The time series is too short to estimate the average level
of recruitment (age 142) in these areas.

The shrimp survey in 1991 also included Disko Bay. The survey area was
between 68°42'N and 70°38'N at depths 150-550 m in September 1991. Length
distributions confirm that parts of Disko Bay are important nursery grounds
for Greenland halibut. The estimated biomass of age groups 1, 2 and 3 was
estimated to 2 100 tons for the surveyed area in Disko Bay compared with the
estimate for the same ages of 5 000 tons for the offshore areas in Subarea 1.

Prognosis

Greenland halibut seem to be rather evenly distributed in the area, possibly with a
compenent at depths neot yet accessible to the fishery.

For the fjord areas in Subarea 1, catches increased somewhat from 1990 to 1991

probably due to an increase in effort. There are no indications that the stock is
adversely affected by this increase.

Biomass estimates from the Germany/USSR-Russia and Greenland/Japan surveys indicate

a biomass around 125 000 tcns for the offshore areas of Div, 0B + Subarea 1 during
the last 3 or 4 years.

It is not known to what extent the surveys cover the stock area; particularly there
is no information for Div. OA, and the length range properly estimated by research
trawls 1is under discussion. Given the considerable difference in the size
distributions taken by trawl and longline, there are still questions concerning the
representativeness of the trawl survey data. The age composition of the most recent
catches in Div. OB is not known and a reliable catch-at-age matrix cannot be
constructed. Hence any analytical assessment i1s not possible at this point in time.
STACFIS noted that more biological information'will be presented by Canada in 1993.

Based on the survey information available, STACFIS advised that the present TAC level
of 25 000 tons be maintained. STACFIS also noted that the increase in exploitation
of this stock has been directed towards the offshore components in line with advice
previously given by STACFIS. The present exploitation is close t¢ the TAC level and
there are only limited scope for a further increase in the catches.

Greenland Halibut in Subareas 0, 1, 2 and 3.

Canada and Denmark {Greenland) concurred in requesting the Scientific Council to
provide an overall assessment of the total stock and comment on its management (see
Part E, Agenda TII, Annex 2 and 3).

Scientific discussions on this problem tock place at the Special Session in September
1987, and again at STACFIS in June 1980 and it was reported at that time that "from
a biological point of view there was no reason to maintain two separate assessments
for the area". Further, STACFIS concluded that "At present, practical limitations
impede such a combined assessment". The main prcblem recognized was that the inshore
areas in Subarea 1 and the coastal areas in Subarea 2 and Div. 3KL, where most of the
fishery between 1984 to 1989 occurred, was not covered by the surveys.

Since STACFIS made this statement the offshore fisheries in Div., 0B and in Div. 3LM
have developed drastically.

STACFIS still did not have sufficient data to carry out an analytical assessment of
the total stock. Until such time it can advise on a single TAC it was most likely
that STACFIS will recommend suballecations by gecgraphic areas. This was because the
fishing fleets which exploit Greenland halibut offshore are highly mobile and STACFIS
was concerned that this effort could be ceoncentrated on a single component of the
Greenland halibut stock in Subareas 0-3. Even though Greenland halibut forms a single
stock throughout this area, the stock does not totally mix within a year, and STACFIS

advised that TACs be set for each Subarea/Division to ensure that effort be spread

fairly evenly over the stock area, and hence that no stock component be exposed to
disproportionately high fishing mortalities.

For management purposes it may be considered to establish separate allocations for
inshore and offshore areas. The maln recruitment to the inshore areas is from Davis
Strait as no spawning in the fjords had been found. Taggings have shown that the
inshore West Greenland stocks are isolated between fjords. The proportion of these
Greenland "halibut which return to Davis Strait is uncertain because the offshore
exploitation was low when these taggings were dene. BAge distributions in the fijords
do not indicate a large sudden emigration ¢ut of the fjords. It may therefore be
considered to establish separate alleccations between inshore and offshore areas, and
the main objective when calculating such inshore allocations should be to make
optimal use of the growth potential of Greenland halibut.

Data availability may be summarized as follows. Catch and effort statistics do not
cover all fisheries, particularly nc data were presented for the fisheries in Div.
0B. ESTACFIS was alsc only able to provide a range for Div. 3LM catch in 1231. bata
not previcusly published but available in Canada will be presented at the June 1993
meeting. The available survey data for 1991 are summarized in SCS5 92/22. There are
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surveys directed for Greenland halibut in Div. 0B, Subarea 1 {offshore}, Subarea 2
and in Div. 3KL. These surveys generally range down to 1 500 m but are in several
cases not made on a regular basis and therefore do not constitute a time series and
further also vary in timing. Information on young Greenland halibut are obtained from
shrimp surveys and from surveys directed for cod. These surveys only cover to depths
of 500 to 700 m.

Coverage of the fishery with both surveys and sampling is inadequate for a combined
assessment. STACFIS recommended that steps be taken to achieve better coordination
between Greenland halibut surveys while alseo encouraging that comparative studies of
the relative fishing power between research vessels be undertaken.

Recognizing the importance of the fishery developed in the vicinity of the Div. 3L
and 3M border, STACFIS recommended that all available data for Greenland halibut in
piv. 3L and 3M be compiled and be presented to STACFIS in 1883 for discussion of
stock delineation and stock structure. STACFIS further recommended that sampliing and
other biclogical studies of this stock component be initiated, STACFIS noted that

previous compilations on Greenland halibut have been presented (e.g. SCR Doc. 87/76,
86; 90/35).

12. Greenland Halibut in Subarez 2 and Divisions 3K and 3L {SCR Doc. 9%2/22, 27, 28, 41, 82; SCS

Doec. 92712, 13, 14, 17)

aj)

Introduction

Catches increased from low levels in the early-1960s to over 36 000 tons in 1969, and
ranged from 24 000 tons to 39 000 tons over the next 15 years (Fig. 34). From 1385
to 1989, catches exceeded 20 000 tons only in 1987. In 1990, an extensive fishery
developed in the deep water (down to 1 500 m) in the Regulatory Area, arcund the
boundary of Div. 3L and 3M, resulting in an increase in total catch to about 47 000
tons. The total catch estimated by STACFIS for 1921 was somewhere in the range of
55 000 to 75 000 tons. The major participants in the fishery in the Regulatory Area
were EEC-Spain and EEC-Portugal, as well as some non-Contracting Parties such as
Panama. STACFIS considered that catches from Div. 3M were from the Subarea 2 + Div.
3KL stock, and should therefore be included in the assessment of this resource., It
was also noted that EEC-Portugal reported about 3 000 tons of Greenland halibut from
Div. 3N in 1991, although it was not known in which part of Div. 3N these catches
were taken.

The Spanish fishery in the deepwater area began in 1990, and exists mainly in the
boundary area between Div. 3L and 3M. In 1980, most of the fleet consisted of large
vessels (>1 000 GRT), but in 1991 were joined by many smaller vessels, with ships
<600 GRT being dominant. The fishery also takes an important by-catch of grenadiers
which increased from 3% of the Greenland halibut catch in 1990 to 30% in 1991.

Canadian catches peaked in 1980 at just over 31 000 tons, while the largest
non-Canadian catches before 1990 occurred in 196%-70. USSR, Denmark {(Farce Islands),
Poland and Germany have taken catches from this stock in most years, but catches by
the latter twoc countries were negligible in 1881. USSR/Russian catches increased
from about 1 100 tons in 1988-90 to 8 200 tons in 1991, the largest catch by this
fleet since 1975. EEC-Portugal and Japan have taken catches from this stock each year
since 1984. Canadian catches have been between 8 200 and 13 500 tons in each year
from 1985-91. At 10 900 tons in 1991, the Canadian catch was 1 100 tons higher than
in 1990.

In most years, the majority of the catch has come from Div., 3K and 3L, with catches
from Div. 2G and 2H usually being relatively low. Canadian catches are taken mainly
by gillnet, and have been arocund 7 000 to 10 000 tons in most recent years, down
from a high of 28 000 tons in 1980. The gillnet catch in 1991 of 3 500 tons was the
lowest since the fishery started in the 1960s. In recent years, some of the gillnet
effort has shifted from inshore to offshere areas.

Canadian otter trawl catches peaked at about 8 000 tons in 1982, declined to less
than 1 000 tons in 1988 and increased to about 7 400 tons in 1890, which is the
highest level since 1982.

Recent TACs and catches(’000 tons) are as follows:

1982 1983 1984 1985 1986 1887 1988 1989 1930 1991 1992

TAC! 55 55 55 75 100 100 100 100 50 " 50 50
Catch 26 28 25 19 16 31 19 197 4737 5575

' TAC for Div. 2J+3KL only for 1977-84.

2 Provisional.

' Includes estimates of misreported catches.

* STACFIS could not reliably estimate total landings.
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Fig. 34. Greenland halibut in Subarea 2 and Div. 3KL: catches and TACs.

Input Data

i)

ii)

Commereial fishery data

Considering the nature of the trawl fishery and the migratory behaviour of
this species, it is not possible to obtain catch-rate data which are
representative of the total stock. However, data from the Portuguese trawler
fleet in Div. 3LM showed a gradual decline in catch rate from 1989 to 1991.
Catch and effort data from the Spanish fishery reguires further analysis
prior to interpretation. It was noted that these analyses will be presented
in 19393.

Age compositions were obtained from the Canadian fishery in 1991, and length
frequency data were available from the Portuguese and Spanish fisheries in
the Regulatory Area in Div. 3LM in 1991. Ages 6-8 years dominated in the
catches of the Canadian inshore and offshore fisheries in 1991, as is usually
the case. The peak length group in the Canadian catch was 46 cm, which agreed
with the length frequencies from the Portuguese catches in Div. 3L, where the
bulk of the catch was comprised of fish between 40 and 50 cm. The mean length
of Greenland halibut in the Portuguese catch decreased from 1990 to 1991.
Length frequency data from the Spanish fishery in Div. 3LM showed the peak
length groups to be between 50 and %0 cm, which suggested that the main ages
in this fishery were 7 to %. This was similar to the 1990 fishery. It was
noted that the mean length of the catch and percentage of females in the
Spanish catches increased with depth.

The mean weights-at-age in the Canadian fishery in 1991 were slightly higher
than those calculated for 1990 but well within the range of recent values.

STACFIS noted that there was a substantial amount of sampling data from other
fleets for the period 1989-91 and recommended that available sampling data
for the period 1989-91 be analyzed and presented at the next assessment of
this stock.

Research survey data (Fig. 35)

Canadian stratified-random groundfish surveys. Estimates of biomass from
Canadian autumn stratified-random groundfish surveys in Div, 2J (1977-91 down
to 1 000 m), Div. 3K (1978-91 down to 1 000 m) and Div, 3L {1981-91 down to
732 m) were reviewed, with wvalues for missing strata estimated using a
multiplicative medel. STACFIS noted that these surveys do not cover strata
deeper than 1 0OC m, where Green-land halibut are known to inhabit. Thus the
estimates from these surveys are not indicative of the total abundance and
biomass in Div. 2J+3KL. The results can only be interpreted as an index of
the population in the strata less than 1 000 m. Althcugh there was no
apparent movement of Greenland halibut to the deeper waters covered in the
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surveys, it was not possible to determine if there had been some movement to
waters beyond 1 000 m.
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Fig. 35. Greenland halibut in Subarea 2 and Div. 3XL: biocmass and
abundance estimates from Canadian RV data.

The biomass index showed & decline in recent years, particularly in Div. 2J
and 3K, while the abundance had increased up to 1990, with 1989 and 1990
being among the highest estimates in the 19%81-20 period. However, in 1991 the
estimates of biomass and abundance both declined sharply to the lowest levels
cbserved, These declines were present in all three Divisions. The abundance
of age 7-% year old fish, which form the bulk of the fisheries in most years,
was also at its lowest level in 1991, continuing the downward trend cbserved
in recent years. The index of abundance of older fish dropped very sharply
from 15%0 to 1991, with age 9+ numbers in 1991 being about one—-fourth of the
199C estimate and about one-sixth of the values in 1988-89%. Abundance of fish
aged 4-¢ years, which was at its highest in 1889 and 1990, declined to near
average in 19%91. Recent surveys have suggested that the 1%84-86 year-classes
were as large or larger at ages 4 and 5 (age 4 only for the 19286 year—class)
than any others since the surveys began. In 19291 however, the estimates of
these year—classes declined to about the lowest values in the series at ages
5, 6 and 7.

Divisions 2GH was surveyed by Canada in 1991, -but coverage was sparse in Div.
2G and did not extend below 500 m in either Division. Surveys done in Div.
2GH in the late-1980s indicated a decline in biomass from the estimates
obtained in the late-1970s and early-1980s. It was noted that surveys in the
earlier period were post stratified, and coverage was generally greater than
in the mcre recent period.

USSR/Russian stratified-random groundfish surveys. The Russian stratified-
random groundfish survey in 19%1 did not cover Div. 3K because of ice
conditions. The mean abundance from 1%87-90 was similar to the mean from the
Canadian surveys during this time. These surveys did not cover depths
greater than 1000 m and thus are indicative only of the population shallower
than this. -

In Div. 3L, the results showed considerable variability, with estimates in
1987 and 1989 being 2.5-3 times higher than the values in 1988 and 199%0. This
pattern was not seen in the Canadian surveys, where the indices were stable
at a higher level than shown in the USSR data. This suggested some seasonal
variability, given the difference in timing of the 2 survey series, and the
fact that neither survey covers depths greater than 731 m in Div. 3L, where
rmich of the developing fishery for this species is. Results from the 1991
survey in Div. 3L were not available.
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d)

The results of the joint German/Russian stratified-random survey conducted in
Div. 2GH in 1991 showed that the abundance and biomass of Greenland halibut
in this area were greatly reduced from levels observed in the early-1980s.
The survey in 1991, which covered all strata to 1500 m, showed a decline of
mere than two-thirds from 1989, despite an increase of 50% in the surveyed
area in 1981. STACFIS noted that fish in spawning condition have been
observed in these surveys and recommended that available information on

sexual maturity and spawning of Greenland halibut from surveys in Div. 2GH be
made available to STACFIS in 1893.

EEC stratified randem surveys - Div. 3M. These surveys indicated that
Greenland halibut biomass on Flemish Cap in depths to 730 m ranged from 4 300
tons in 198% to 8 000 tons in 1991. The estimates from these surveys were
not indicative of the total biomass in Div. 3M and could only be interpreted
as an index of the population in depths to 730 m.

Canadian shrimp surveys. STACFIS noted that the estimates from previous
surveys were presented in 1991 and that these surveys had consistently
indicated that the 1984-86 year—-classes were relatively strong. As well, the
shrimp surveys suggested that the 1987-89 year-classes did not appear to be
as strong as the three previous cohorts in any of the areas covered by the
shrimp surveys. The shrimp survey conducted in 1991 was not comparable to
those of previous years due to changes in the survey design. Thus there were
no comparable estimates of Greenland halibut abundance for 1991.

Canadian deepwater line transect surveys. In August-September 1991, two
separate surveys were conducted - one in Div. OB and 2GHJ and one in Div.
3KIM. Both surveys used a line transect design and most fishing sets were in
depths from 750 tc 1 500 m. In Div. 3LM, many of the survey tows were done
in the region of the commercial fishery in the Regulatory Area. In the
northern survey, the abundance of Greenland halibut was highest in Div. 2H
and lowest in Div. 2G, although it was noted that cnly a few sets were done
in each of the areas surveyed. In the southern survey, where coverage was
much better, Greenland halibut were more abundant in Div. 3K and less
abundant in Div. 3L. In all three Divisions, fish were generally more
abundant from 750 to ! 050 m than in the deeper water, but mean fish size
increased with depth. Ages 7 to 9 comprised the bulk of the catches in most
areas, with older fish being more prominent in the deeper water. STACFIS
noted that additional information from this survey, including data on sexual

maturity, would be made available at the next meeting.

iii) Biological studies

Information on sexual maturity and spawning of Greenland halibut was
collected from the Spanish fishery in Div. 3LM in 1991. About 2C% of females
observed in July and August were determined to be in spawning conditicn, i.e.
contained hydrated egygs, while the percentage in other months ranged from 0
to 7. The size at M, ranged from 67 to 73 cm. The deepwater survey in this
area in September found very few fish in a spawning condition but a
substantial percentage of spent females was observed.

Estimation of Parameters

STACFIS again noted that an analytical assessment of this stock was not possible.
Although the available indices of abundance do not apply to the entire stock, STACFIS
decided to use them as the basis for evaluation of stock status.

Prognosis and Catch Projections

The large increase in catch in 1990 came as a result of a rapid expansion of the
fishery in the deep water of the Regulatory Area in Div. 3LM, There was a further
increase in the catch in 1991 to a level which may be as high as 25 000 tons above
the TAC. At present, little is known cof the population of Greenland halibut in this
area, particularly the abundance and its relation.to the rest of the stock. However,
results from the deepwater survey show that the density of Greenland halibut in this
area was lower than in Div, 3K. Almost all fisheries on this stock are catching
individuals which are mostly immature. In many previous years, STACFIS has cautioned
about concentrating fishing effort on one part of the stock. With catches in the
developing fisheries in Requlatory Area as high as 30 00C teo 50 000 tons in the last
2 years, these concerns must be reiterated.

The current assessment showed that wvirtually all indices of abundance declined in
1991, in some cases to the lowest levels in the time series. The higher levels of
abundance in 1989-90 were attributed to the recruitment of the 1984 to 1986 year-
classes. However, 1991 surveys showed a marked decline in their abundance. The
decrease in biomass in the recent period, compared to the mid-1980s, was caused by
a decline in the number of clder {age 9+) fish in the population. The recent declines
in abundance and bicmass which c¢an not be fully explained by the fishery, are still
a cause for concern,
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STACFIS again noted that the previcus advice has been for the entire stock area in
Subarea 2 and Div. 3KL. There is no evidence availazble at present to suggest that
the new fishery in the Regulateory Area in Div. 3LM is not being conducted on this
same stock. STACFIS concluded that current information was not sufficient to advise
a change in the TAC but that as a precautionary measure catches in 1993 should not
exceed the current TAC of 50 CO0C tons. This should apply to the entire stock,
including the part located in the Regulatory Area in Div. 3LM. STACFIS alsc pointed
out that until more is known of stock structure, precautionary measures to prevent
concentration of effort on one segment of the stock should be considered. One such
measure would be to distribute the TAC over the various Divisions inhabited by the

stock.

The response to the concurrent requests from Canada and Denmark (Greenland) regarding
an overall assessment for the total Greenland halibut stock from Subareas 0+1 to

Subarea 3,

was addressed in the report of the assessment on Greenland halibut in

Subareas 0 and 1 (see Section 11.d).

13. Roundnose Grenadier in Subareas 0 and 1 (SCR Doc. 92/9, 48, SCS Doc. 92/12, 17, 18, 19)

a) Introducticn

A total catch of only 155 tons has been reported to date for 19%1, compared with 156
tons reported for 1990. Catches since 1%78 continue to be restricted to by-catches
in the Greenland halibut fishery (Fig. 36). By~catch taken by Japan in the Greenland
halibut fishery is reported in the "others" category which totalled 387 tons in Div.
0B and 116 tons in Subarea 1.

Recent catches and TACs (000 tons) are as follows:

1982 1983 1584 1985 1986 1987 1988 1989 1990 1991 1892
TAC 8.0 8.0 8.0 8.0 8.0 8.0 8.0 .0 8.0 8.0 8.0
Catch 0.1 0.1 0.1 0.1 0.1 0.4 0.5 0.05! 0.16 0,16}
! Provisicnal.
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Roundnose grenadier in Subareas 0 and 1: catches and TACs.
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b} Input Data

i)

ii)

Commercial fishery data

There has been no directed fishery for roundnose grenadier in these Subareas
since 1978, Ne update of the catch/effort analysis which was presented
previously (NAFO Sci. Coun. Rep., 1985, p. 72) was possible.

Research survey data .

Japan in cocperation with Greenland conducted a bottom trawl research survey
in Subarea 1 in August/September 1391. The trawlable biomass in Div. 1CD for
the depth range 600-1 500 m were estimated as follows:

Year - 1987 1988 1989 19990 1391

Trawlable biomass (tons) 45 800 44 000 5 760 20 300 41 700

The 1989 and 1990 surveys gave substantially lower estimates than the other
three years in this time series. There are indications of an immigration into
the survey area during early summer and of an emigration during the winter.
This migration pattern makes timing of the survey critical. The estimates
refer to August/September, surveys at other times of the year gave much lower
estimates. Only a few roundnose grenadier were taken at depths less than 600
m. The size of the fish increased with depth and in the directionm from north
to south,

A bottom trawl survey carried out in Div. OB at depths between 200-1 400 m
in November 1991 by EEC-Germany/Russia gave small catches at depths less than
1 000 m. The largest catches were taken between 1 300-1 400 m. The size of
the fish increased with depth. This survey has occasionally covered Div. 1BCD

* in previcus years but not s¢ in 1991. STACFIS noted that data from this

survey was partly reported as aggregates over all subareas and recommended
that all information from the German/Russian groundfish surveys be presented
to STACFIS in 1993, including those for roundnose grenadier, and they be
broken down by Subarea and Division.

[=3] Prognosis

It was observed previously (NAFO Sci. Coun. Rep., 1987, p. 71} that the present TAC
of 8 000 tons represented an exploitation level of <10% of the piomass estimated from
a 1986 Canadian survey, but is about 20% of the biomass estimates from the Japanese
surveys. The surveys do not cover the entire stock area as roundnose grenadiers also
occur deeper than 1500 m and Subarea 0 is not included in the estimate. Hence the
trawlable biomass 1s an underestimate. STACFIS advised that the 1993 TAC should
remain at the 1991 level of 8 000 tons.

14, Roundnose Grenadier in Subareas 2 and 3 (SCR Doc. 92/9, 28, 82; SCS Doc. 92/12, 14)
al Introduction

Nominal catches prior to 1979 averaged 26 000 tons. Since 1979 catches have averaged
about 5 000 tons. The provisicnal reported catch for 1991 is 4 600 tons. STACFIS
estimated the actual 1991 catch to be within the range of 9 000-14 000 tons, an
increase of at least 5 000 tons from the 1990 catch of about 4 Q00 tons (Fig. 37).
The EEC (primarily Spain and Portugal) accounted for most of the catch as by-catch
in a Greenland halibut fishery mainly in Div. 3ILM. The catch by EEC-Portugal
increased from about 300 tons in 1989 to about 3 000 tons in 1990, compensating for
the cessation of the fishery by the GDR fleet and a substantial reduction in the
catch by the USSR fleet from 2 200 tons in 1989 to 500 tons in 1990.

Recent catches and TACs ('000 tons} are as follows:

1982 1983 1984 198BS 1986 1987 1988 1989 1390 1991 1992
TAC 27 11 11 i1 11 11 11 11 11 11 11
Catch 4 4 4 5 7 8 3 5! 4t 9m14%2
' Provisional.

z

Includes estimates of misreported catches which could not be determined precisely.




15.

127 STACFIS 3-17 Jun

80T T T [T L L

70

60

50

40

30

11 750 tons
(mean of 8 355-14 145 ton range

Catch/TAC ('000 tons)

20

10

lIIIIIIIIIIIPlIFIIIIIIIIIll"l'l]ll"][

IiIIlIIIIT-/IIIIIIIllIIlIIIIIIlI"'lII‘ll

L

1965 1970 1975 1980 1985 1990 . 1995
Year

Fig. 37. Roundnose grenadier in Subareas 2 and 3: catches and TACs.

Prior to the increase in EEC catches, the traditional fishery took place primarily
in Div. 3K during the second half of the year. In 1990, the majority of catches were

taken in Div. 3LM with about 50% of the total being taken during the March to May
period,

b} Input Data
i} Commercial fishery data
There was no commercial fishery data to evaluate other than information
relating to catches.
ii) Resecarch survey data
The results of a joint EEC-Germany/Russian research survey in Div. 2GH and 3K
in 1991 were presented. Fishing was carried out in depths of 201-1 500 m.
There were little or no roundnose grenadier caught in depths <701 m in any
Division. They dominated the catches in depths >1 200 m. The highest
densities were found in Div. 2GH. Larger fish were caught in deeper waters,
and the mean overall total length was about 50 cm.
In 1991 surveys were conducted by Canada in Div. 2GHJ (northern area) and
Div. 3KLM (southern area) by different vessels utilizing different gears and
towing distance. Fishing was conducted in depths from 750-1 700 m. The
highest densities in the northern area ceccurred in Div. 2G. In the southern
area the highest densities occurred in Div. 3K. A general increase in size of
fish with increasing depth was evident throughout the surveyed area.
c) Prognosis
In 1991, STACFIS concluded (NAFO Sci. Coun. Rep., 1991, p. 88) that there were
insufficient data upon which to base an assessment, and until such data were
forthcoming it will not be possible to assess the status of this stock. This
sitvuation remained unchanged and STACFIS therefore advised that the precautionary TAC
(11 000 tons) be maintained for 1%93. STACFIS does not anticipate that the
pre-requisite data will be available in the foreseeable future,
Capelin in Division 3L (SCR Doc. 92/57; SCS Doc. 92/1, 12)
a) Introduction

The status cf this capelin stock in 1991 and pregnosis for 1992 were discussed during
the Special Meeting of the Scientific Council held in St. John’s, Newfoundland,
Canada, during 3-6 March 1992 (3CS$ Doc. 92/1). During the present meeting, the
results of the Special Meeting were reviewed, new data were discussed, the 1992
prognesis was re~addressed in light of new data, and a preliminary prognosis for 1993
was conducted.
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Recent TACs and catches (7000 tons) are as follows (Fig. 38):

1982 1983 1984 1985 1986 1987 1988 1989 19%0 1991 1992

Advised TAC -1 60 38 60 130 283 90 335 350 -2 =3
TAC 30 30 26 26 55 25 45 46 56 56 32
Nominal )

landings 27 25 33 25 48 19 53 521 48 213

1
2

No STACFIS advice.

STACFIS concluded that a catch of 50 000 tcns as in recent years would be well

below a 10% exploitation rate.
Provisional.

60 T T 1 LI T 1T 1

50

40

30

20

Catch/TAC (‘000 tons)

-—— Catch
« TAC

10

IIl'IlIIIIIlllillléllllll%ll

L ] § W S | I i1 1 I | I | I 11 i

1965 1970 1975 1980 1985 1990 1995
Year

Fig. 38. Capelin in Div. 3L: catches and TACs.

b) Input Data

i)

Research survey data

An acoustic survey conducted by Canada during 6-26 May 1992 covered a wider
geographical area than previous surveys. Strata between 47°N and 48°N were
extended 160 km east to the 500 m iscbath, because of indications from
groundfish surveys that capelin regularly occurred in the area., One planned
transect in the northern stratum could not be surveyed because of ice. It was
noted that the highest biomass estimate occurred in that stratum suggesting
that more capelin occurred to the north of the survey area. The 1992
biomass estimate of 206 000 tons was approximately double the 19921 estimate

- of 3116 000 tons but much lower than estimates between 1985 and 1990 which

ranged from 2.6 (1987) to 7.0 (1990) million tons (Fig. 39).

The 1990 year-class at 19 billion individuals predominated in the 1392 survey
and was only about 5% of the abundance of the 1283 and 1986 year-classes,
which have been the strongest during the 1980s.

A Russian trawl survey of O-group capelin during 15-30 November 1991
indicated the 1991 year-class was average.
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Fig. 39. Capelin in Div. 3L: biomass and abundance estimates from
Canadian acoustic surveys.

Prognosis for 1992

Previous advice from STACFIS indicated that a catch of 50 Q00 tons during 1992 would
not exceed 10% of the projected spawning stock biomass. This would imply that the
spawning stock in 1992 would have to be at least 500 000 tons. Although
availapility of capelin to the acoustic survey during 1992 may have again been a
problem, STACFIS noted that mature biomass estimated from the accustic survey was
cnly about 130 C00 tons, well below 500 C00 tons. Consequently, STACFIS concluded
that its previous advice was probably optimistic. Based on the demcnstrated
relationship between mature biomass estimated during the acoustic surveys and trap
c¢atch rate the same year {see Fig. 2, SCS Doc. 92/1), STACFIS concluded that the trap
catch rate in 1592 will likely be comparable to¢ catch rates during the 1982-84
period. During 19863 and 1364 (no advice was provided in 1982}, the advised TAC was
60 00C tons and 38 000 tons respectively, based on a 10% exploitation rate. During
15982-84, nominal landings ranged between 25 000-33 000 tons. Canadian acoustic
estimates of mature fish ranged from approximately 50 000 tons to 400 000 tons during
the same years. Based on the above considerations, STACFIS concluded that catches of
30 000 tons during 1992 would more closely approximate a 10% exploitatiocn rate than
the previously advised catch of 50 000 tons.

Prognosis for 1993

The major contributions to the mature population in Div. 3L during 1993 will be the
1989 and 1990 year-classes. STACFIS performed a projection using estimates of year-—
class strengths for immature and mature capelin derived from the May 1992 Canadian
survey. Spawning mortality and proportion mature were the same as used in previous
assessments (Table 4). The weight-at-age vector used was derived from inshore
sampling data (1982-89) and was the same as used in the most recent assessment.
Catches cf mature capelin in 1992 were assumed to be 30 000 tons.

Table 4. Capelin in Div. 3L: parameters used in the projections
of stock size.

Age 3pawning Proportion Mean wt
(yr) mortality mature! (g}

3 1.39 0.47 28.3

4 1.69 0.87 36.0

5 2,23 0.93 34.3

! Used to calculate mature biomass in 1993.

The results of the projections, using the estimates o¢f year-—class strength and
parameters as outlined above, together with M = 0.30 and a spawning date of 1 June
are given in Table 5.
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Capelin

Table 5. Capelin in Div. 3L: projections of stock size in 1993,

Number of Fish (millions)

Age June 1992

{yr) Mature Immature June 1993
2 988 18 012 .
3 5 824 676 12 638
4 696 4 1 355
5 450 4] 84

Biomass (tons) of mature fish 213 000

STACFIS continues to recommend a 10% exploitation rate for capelin and based on the
above projection a catch of 21 000 tons in 1993 would correspond to this exploitation
rate. STACFIS noted that a considerable body of data will be available from research
activities in the inshore during 1992, These data will permit validation of the

prognoses for 1982 and allow further evaluation of the prognoses for 1993 based
solely on the 1992 acoustic surveys. :

STACFIS was concerned about the decline in the capelin stock but noted no evidence
had been presented to alter its previous conclusions at the March 1992 Meeting of the
Scientific Council and the September 19%1 Meeting of the Scientific Council (NAFOQ
Sci., Coun. Rep., 1981, p. 130) namely, that fishing has not contributed to the
decline. STACFIS had previously concluded that the anomalous hydrographic conditiens
during 1ate-1%90 and 1991 probably contributed to the discrepancies in survey results
between 1990 and 1991. Low biomass estimates are probably also occurring because of
lower survival rates during recent years and STACFIS recommended that additional
research be conducted to address both the reasons for low survival rates and
decreased availability. Specific areas of research should include the relationship
between the distribution of capelin and hydrographic conditions and the role of the
environment and predators on the survival of capelin. In the latter instance,
special attention should be paid to the impact of seals, the populations of which
have increased during the last decade.

in Divisicns 3N and 30 (SCS Doc. 92/12)

a)

Introduction

Neminal catches in these Divisions increased from about 750 tons in 1971 to 132 000
tons in 1975 and declined to 5 000 tens in 1978.

Recent TACs and catches (/000 tons) are as follows (Fig. 40):

1982 1983 1984 1885 1986 1387 1988 1989 1990 1991 1992
Advised =
TAC 0 0 0 0 10 10 28 3¢ 30 30
TAC 0 ¢ 0 0 0 10 15 28 30 30 30
Catch 0 0 ] 0 0 1 7 52 21% +2
No STACFIS advice.
Provisional.
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Fig. 40. Capelin in Div. 3NO: catches and TACS.
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During that period, most of the catch was taken by USSR trawlers and Norweglian purse
seiners, The fishery was clesed during 1879-86 but was re-opened under quota
requlation in 1987. The provisional catch in 1991 was 117 tons.

Input Data

i) Ccmmercial fishery data

A group of six Russian BMRT-class vessels scouted for capelin during May 1992
in Div. 3N in the Regulatory Area. Only occasional small catches (0.5 tons
per tow} of pre-spawning capelin were reported.

ii) Research survey data

STACFIS at its meeting in March 1992 considered the results of an USSR

acoustic survey in Div, 3NO. The biomass estimated for Div. 30 as part of a
larger survey in Div. 3LNO during 5 June and 6 July 1991 was 82 000 tons.
The 1989 year-class predominated in northern Div. 30 followed by the 1988

year-class. In southern Div. 30, prespawning fish of the 1988 year-class
predominated while the 1989 and 1987 year-classes were next in abundance.

An USSR acoustic survey carried out on the spawning grounds in Div. 3N during
the second half of June 1991 did not detect capelin. Given the late spawning
on beaches of Newfoundland, this lack of capelin in Div. 3N was most likely
related to abnormal hydrograghic conditicns. STACFIS concluded that this
survey probably occurred prior to any arrival of ripe fish on the spawning
grounds.

Prognosis

As in past assessments of this stock, STACFIS has no data on which projections can
be based. Similar patterns in year-class strength and biomass have been observed in
capelin stocks in the Northwest Atlantic and since the spawning stock of capelin in
Div. 3L is expected to show a decline in 1993 to about 5% of levels in 1989 and 1990,
STACFIS concluded that the Div. 3NC spawning stock will also decline to very low
levels. STACFIS is very concerned about the probable low bicmass levels in this
stock because of the implications for future recruitment to the stock and because of
its importance as a forage species for cod and flatfish. Based on the above
considerations, STACFIS recommended that this stock be given maximum protection and
accordingly advises that no capelin fishing be allowed in Div. 3NO during 1983.

17. Squid in Subareas 3 and 4 (SCR Doc. 92/39; S5CS Doc. 92/15, 18)

a}

Introduction

Catches increased rapidly during the 1970s, reaching 162 000 tons in 1979, and then
decreased to 111 tons in 1986 (Fig. 41). Research activities on squid ceased at the

Recent TACs and catches (/000 tons) are as follows:

1981 1982 1983 1984 1985 1986 1987 1988 198% 1990 1991 1992

TAC 150 150 15¢ 150 150 150 150 150 150 150 150 150
Catch 33 13 + 1 1 + 2 1 71 11t 1t
! Provisional.
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b)

18. Shrimp

same time as the drop in the squid catch. The catch in 1951 declined to 600 tons
after increasing in 1989 and 1990.

In recent years, there has been no advice on squid due to little information on the
stock status. The most important characteristic of this stock is that there is only
a single age group present at any time. Although the relationship between spawning
biomass and recruitment is believed to be most important for current management, this
relationship 1is poorly known. Furthermore it is impessible to estimate the
recruitment a few months in advance of the start of the fishery without a juvenile
survey. The basis for management was discussed extensively by ICNAF and was changed
after 1573, when it was concluded that fishing levels were having no harmful effect
on subsequent recruitment. In 1%7%, from a thecretical point of view, effort
regulation was considered te allow more effective management, but some practical
difficulties hampered its enforcement. In 1980, it was concluded that a TAC of 150
000 tons in conjunction with effort constraints remained the most satisfactory means
of preventing over-exploitation in years of moderate or high abundance. In years of
low abundance, the fishery would be self-regulated.

Prognosis

Presently, there is still a small-scale directed fishery for squid, although catches
in 1991 dropped frem the 1930 level. 1In addition, a recent trend of increasing
abundance from surveys in Subareas 5+6 and the Flemish Cap appears to have stopped.
Without up-to-date information on the squid stock, especially for recruitment,
STACFIS is not able to provide updated advice and this situation will remain as long
as there is no research effort.

in Subareas 0 and 1 (SCR Doc. 92/46, 47, 54, 55, 56, 58, 65, 67).

a}

Introduction

The nominal catch of shrimp in the offshore areas of Subarea 1 south of 71°N and the
adjacent part of Subarea 0 (Div. 0A) increased from less than 1 000 tons before 1972
to almost 43 000 tons in 1976, fluctuated thereafter, but stabilized around a level
of 44 000 tons during 1985-88. Preliminary statistics for 1990 and 1991 indicate
total catches of about 53 000 and 57 000 tons, respectively. The fishery has been
regulated by TAC since 1977 (Table 6A and Fig. 42).

Table €A. Shrimp in Div. QA and Subarea l: nominal catches and TAC {tons) included in TAC
advice.
1982 1983 1984 1985 1986 1987 1988 1989° 19s0* 1991t 1992
Div. 0A Canada 858 2 030 448 233 126 3 252 6 087 7 235 6 177 6 788
Denmark 946 2 627 526 916 1 208 529 - - - -
France - - 436 - - - - - - -
Farce Islands - 756 730 142 530 2 359 - - - -
Greenland 8 - 2 1 349 113 - - - - -
Total 1812 5413 2142 2 640 2 995 & 140 6 087 7 235 6 177 6 788
S& 1 Offshore, South of 71°M
Denmark 959 451 397 417 572 502 312 391 353 219
France 408 404 416 535 596 423 420 400 228
Farce Islands 530 1 583 360 471 481 474 421 476 223 159
Greenland 32 016 30 929 32 129 37 788 3% 537 37 9%8 35 947 40 961 45 620 49 938
Norway 238 483 451 455 154 450 459 448 - -
Total 35 015 33 854 33 741 39 547 41 589 40 020 37 562 42 696 46 596 50 544

0+1 offshore catch?
0+1 advised TAC?
0+1 effective TAC™’

36 827 39 267 35 883 42 187 44 584 46 160 43 649 49 931 52 773 57 332
29 500 29 500 29 500 36 D00 36 000 36 00C 36 000 44 000 50 000 50 €00 50 000
34 BOD? 34 £25° 34 9257 42 120% 42 120* 40 120%' 40 120% 40 120° 44 975° 46 225% 44 200°

T I VI

Provisional.

Offshore scuth of 71°N,

Including TAC of 5 000
Including TAC of & 120
Including TAC of 7 520
Including TAC of 8 500

tons in SA 0.
tons in SA 0.
tons in Div. OA.
tons in Div. OA.

Not including catches from vessels <75 GRT.

During the history of this fishery, the fishing grounds in Div. 1B have been the most
important. Since 1987, however, there has been increasing catches in Div., 1C and 1D.
In both 1990 and 1991 the nominal catches by larger vessels in divisions south of
Div. 1B were higher than in Div. 1B.

The fishery in Div. 0OA usually takes place from July till November. In Subarea 1 the
fishery occurs in all months of the year, however, early in the year, it is often
confined to the socuthern fishing grounds in Div. 1C and 1D due to ice coverage in
Div. 1A and 1B. This was also the case in 1591.
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An offshore fishery north of 71°N, outside the fishing areas in Subareas 0 and 1 for
which TACs have been advised, began in 1985 and yielded about 4 300 tons that year.
In 1986 and 1987 catches increased to about 11 Q00 tons, and thereafter decreased
steadily to about 1 077 tons in 19%1. This fishery normally occurs from June to
November.
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Fig. 42. Shrimp in Subareas 0 and 1: catches and TACs in offshore
Subarea 1 {south of 71°N) and adjacent areas in Subarea 0

(Div. DA). Effective TACs from 1977 to 1980 for Subarea 1
cnly.

The West Greenland inshore shrimp fishery was relatively stable from 1972 to 1987
with estimated catches of 7 000-8 000 tons annually (except for 10 (00 tons in

1974). Since 1988 catches have been increasing. Preliminary statistics indicate a
total catch of 17 900 tons in 1991.

Total catches (tons) for all Subarea 1 are shown in Table 6B.

Shrimp in Subarea 1: total nominal catches.

1887 1983 13584 1985 1986 1987 1988 1989} 1390 15991

SA 1 offshore 35 015 33 854 33 741 39 547 41 589 40 020 37 562 42 696 46 596 50 544
{south of 71°N)

Greenland (North of 71°N) - - - 4 349 11 045 10 700 6 680 2 522 2 121 1077

Greenland (Inshore?) 7 500 7 500 7 500 7 500 7 500 6 921 10 233 13 224 15 386 17 891

42 515 41 354 41 241 51 396 60 134 57 641 54 455 SB 442 64 103 69 512

1
Z

Provisional.
Inside 3-mile limit. Inshore component of total catch 1980-86 was estimated.

b) Input Data

i} Commercial fishery data

Fishing effert and CPUE (Fig. 43). Catech and effort data from the shrimp
fishery in 1991 were available from Canadian vessel logs for Div. DA and from

French and Greenlandic logbocks for Subarea 1.

An overall increase in effert was observed from 1987 to 1591.

fluctuated in Div. 1A and 1B, it increased in Div. QA, 1C, 1D,

While it
and 1F.
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Based on Canadian vessel logs from Div. 0A from 1981 to 1991 unstandardized,
weighted (by-catch} yearly catch rates were calculated. Because of sea-
sonality in the catch rates and changes in the fleet over time, the same data
were analyzed using a multiplicative model to preoduce standardized yearly
catch rates. Both series show fluctuating catch rates but the standardized
rate reveals an overall declining trend over the period. From 1987 to 1989

there was a decline in CPUE followed by some stabilization between 1989 and
1991.

A standardized index for seven Greenland trawlers for Div. 1B showed an
increasing trend from 1979 to 1987, followed by & decline from 1987 to 1989.
This series was discontinued in 199¢. From 1987, logkbcok data from 22
Greenland trawlers, which record the shrimp catch by size category in the
logbcok, were used in a multiplicative model to estabiish a CPUE index for
large shrimp >8.5 g (mainly females), for which discard is unlikely or at
least at a lew level. Hereby the uncertainty in interpretation of catch rates
caused by possible changes in discarding procedures in recent years should be
minimized. The index, covering the period from 1987 to 1991, showed a
decrease from 1987 to 198% and stability from 1989 to 1991. Preliminary

estimates of catch rates for January to April 1992 were significantly lower
than estimates for the same period in 1991,
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Fig. 43. shrimp in Subarea 0 and 1: standardized CPUE indices from
Div. 0A and Div. 1B compared to nominal offshore catches
{excluding catches north of 71°N in Subarea 1).

Length and age composition, Length frequency data from the fishery in Davis
Strait in 1990 and 1951 were consistent in that they show the importance of
the 1985 year-class in both years and the decrease in the proportion cof
females in the catches. Canadian data showed that other male components in
the length frequency distributions were cbscured by the prominence of the
1985 year-class, but it appears that the incoming year-classes are
substantially weaker.

Indications of a recruiting year—class at 17-18 mm {(the 1987 year-class) were
found in samples from Div. 1B, 1C and 1D, but it appears to be much less
abundant than the 1985 year—class when it recruited to the fishery at the
same carapace length in 198%. In Div. 1A, a dominant mode of large shrimp (at
27 mm CL} was present both in 1990 and 1991, while there was no indication of
significant recruitment of small shrimp.

The catch-at-length data from the Canadian fishery in Div. CA from 1981 to
1991 were separated into age groups by modal analysis based on the results of
previous ageing studies. Estimated proportions of female shrimp {(ages 7+)
declined from over 80% in 1581 to about 45% from 1984 onward.
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Shrimp discards. The only usable discard data were those available from the
Greenland study onboard trawlers processing at sea, which was initiated in
1990 and continued in 1991. Twoe types of discards were distinguished, namely
size discard (small shrimp of low market value) and quality discard (shrimp
of low quality, due to for example soft or broken shell). Levels of size
discarding in Div. 1A to 1D frem this fleet component were estimated at
approximately 20% (11 000 tons) in both 1990 and 1991. Quality discard was
estimated in 1990 at 6 to 7%, but was not evaluated in 1991. The discard data
showed that the 1985 year-class was heavily discarded in both 1990 and 1991,
but to a lesser extent in the latter year.

By-catches. Observer data from the Canadian fishery in Div. 0A from July to
November 1991 showed that the percentage by-catch by weight ranged from 17%
to 38% of the total catch weight of all species. By-catch species composition
was similar to that observed in recent years. Redfish was the most abundant
fish species, accounting for approximately 8 to 20% of the total observed
catch weight. Greenland halibut comprised 4% or less of the catch in each

month. As usual the incidence of Greenland shark increased in November.

ii) Research survey data

Abundance estimates. In July-August 1991 a stratified-random trawl survey
was carried out by a Greenland trawler in Div. OA and offshore Div. 1lA-1E,
The area covered was the same as in 1990, extending further to the south in
Div. 1D and 1E compared to 1988 and 1%8%. In those years, however, data from
the commercial fishery showed very low abundance of shrimp in the southern
areas, and bilomass estimates are therefore considered comparable between
years.

The trawlable biomass estimates were as follows:

Biomass (000 tons) 1988 1989 1990 1981
South of 71°N 138 185 142 100
North of 71°N 25 12 10 5

The corresponding numbers of shrimp in the total areas surveyed are shown in
the following table by sexual stage and year:

Ho. of shrimp

(pillions) 1988 1989 1980 19391
males (age < 7) 19.8 34.0 19.4 12,5
prim.fem. {(age 7) 3.5 2.6 3.3 1.3
mult.fem. {age 8+) 4.6 3.7 3.4 3.4
total fem. {age 7+) 8.1 6.3 6.7 4.7
Tetal 27.9 490.3 26.1 17.2

The abundance of male shrimp increased significantly from 1988 tc 1989, when
the 1985 year—class entered the fishable stock, and decreased again in 1990
and 1991. The number of female shrimp decreased from 1988 to 1989, increased
slightly in 1990, and then decreased in 1891 to the lowest number observed.
From 1988 to 1990, the abundance of multiparous females decreased, and
remained stable between 199%0 and 1991.

Abundance of shrimp was higher in the southern areas in 1989, where males
(1985 year-class) were found in shallower water. In 1990, abundance was
higher on the northern slopes of Store Hellefiske Bank in deeper water,
reflecting the growth and behaviour of the 1985 year-class. The shift in
abundance towards deeper water continued in 1991. North of 71°N, abundance
decreased steadily over the four years.

In September 1991 a stratified-random trawl survey was conducted for the
first time in the most important inshore fishing areas in Subarea 1 {Disko
Bay and Vaigat}. Bicmass of shrimp was estimated at 44 800 tons. Biomass was
highest in the southernmost areas, where the densities of both male and
female shrimp were high. The overall size compeosition of shrimp in the survey
area was similar to that from the cffshore survey. However, in the inshore
area, there was a higher proportion of younger male shrlmp with modal length
of 17 mm, likely the 1887 year—-class.

Assessment Results

Indices from the commercial fishery showed that the abundance in 1989-91 was lower
than in 19%87-88. The higher index for 1%87-88 can be explained by the recruitment
to the female component of at least two strong year—-classes around 1987. The decrease
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e)

£)

in 1989-91 can be explained by mortality (fishing and natural) of these year-classes
while recruitment was lower. The research survey index showed an increase from 1988
to 1589 followed by a decline to 1991. The increase in 1989 was due to the 1985 year-
class which resulted in an increase in biomass in the southern areas and maintained
the biomass level in the central areas. The decrease in biomass in 1990 from the 1989
level appears to be due primarily to mortality of the male shrimp since female
abundance remained fairly constant. The further decrease in 1991 appears again to be

due to mortality of males, a lack of recruitment and the apparent weakness of the
1984 year-class (primiparous females).

Prognosis

At the June, 1991 meeting, STACFIS advised that the TAC for 1992 ! should not exceed
recent levels, i.e. about 50 000 tons’. This was based on stability in catch rates
between 1989 and 1990 and a potential for improved recruitment in 1991 and 1992 due
to the strong 1985 year~class which recruited to the fishery around 1990. However,
this year—class has been subjected to high discarding in both 1990 and 1991 and
therefore might not contribute as much as expected to either the catch rates or the
spawning steock. It was further noted that the TAC in 1991 (50 000 tons) was exceeded
by almost 7 000 tens and that catch rates in the beginning of 1992 were low.

In contrast to the 1987-88 situation, the success of the fishery and the level of the
stock is dependent in 1992 and 1993 on only the 1985 year—-class, since the 1987, 1986
and 1984 year-classes all appear to be much weaker. There is concern that the
spawning biomass will be reduced to the lewest level cbserved since 1981. Although
a stock-recruitment relationship could not be defined, STACFIS agreed that some
reduction in TAC would be required both in 1992 and 1993 as a conservation measure.
STACFIS being unable to calculate a precise catch reduction, recommended that the
1993 TAC should not exceed 40 000 tons representing a minimum reéduction necessary to
have any ncticeable positive effect on the spawning biomass. The TAC for 1992 should,
by the same argument, also be reduced te 40 006 tons. Such reductions might,
however, not be sufficient to prevent the spawning biomass from declining further.
Discards have in recent years been around 10 000 tons preventing rational management
of this resource. STACFIS therefore recommended that measures to reduce discarding
should be established, e.g. increase in mesh size, and that shrimp discarding should
be closely monitored.

Stock Structure in Subareas 0 + 1

Available commercial and survey samples from Div. (A and Subarea 1 both north and
south of 71°N and inshore in Div. 1A show the occcurrence of similar medes in the
length distributions, and that the 1985 year-class was prominent in all areas.
Although differences were observed in the abundance of size groups between areas, it
was agreed that the areas might constitute parts of a single population. STACFIS
therefore recommended that studies be undertaken to determine the relationships
between shrimp from the different areas, e.g. by genetics, growth, migration and
recruitment studies.

Future Studies

iy A study demonstrating an increase in length-at-age with depth suggested
potential problems for the identification of year-classes and estimating
their abundance. STACFIS recommended that studies be undertaken to establish
the significance of variation in mean length-at-age for the analysis and
interpretation of length fregquency data.

ii) A study on sampling procedures cn offsheore vessels showed no significant
difference in samples cbtained prior to sorting. It was noted, however, that
handling procedures on certain vessels might create some differential
segregation of shrimp in relation to size and condition.

iii) Natural mortality of shrimp was estimated in the inshore areas of Disko Bay
(Div. 1A) by comparison of abundance at age in rescarch samples taken priocr
to the commercial fishery. The data also inferred the possibility of
recruitment from the offshore areas to the inshore.

ivy In relation to the 1991 recommendation that studies on selectivity using a 60
mm mesh be carried out it is noted that the results of such a study will he
presented at the 1992 September meeting.

19. Shrimp in Denmark Strait (SCR Doc. 92/17, 49, 36, 62, 64, 77)

a)

Introduction

The fishery was initiated in 1978 and catches increased rapidly to 1980, decreased
and remained stable from 1981 to 1983, increased steadily from 1983 to 1988 (12 500
tons} and then decreased again to 19%1 (Fig. 44). In 1990 the nominal catches of the
Danish, Farcese, French, Greenlandic, Icelandic and Nerwegian vessels decreased to
about 10 300 tons. In 1991 the total nominal catches was about 8 700 tons.
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Recent catches and TACs {000 tons) are as follows:

Nation 1982 1983 1984 1985 1986 1987 1988 198%° 19%0" 1991° 1992
Denmark 740 204 443 353 500 555 144 366 390 358
Farce Islands 737 443 668 674 727 535 679 545 843 1 007
France 414 291 500 642 780 1 030 494 381 51 118
Greenland 115 1 467 2 250 2 5% 5 781 6 627 7 4%5¢ 5 976 6 211 4 202
Iceland - 43 142 1794 1150 1 330 1424 1 326 281 485
Norway 896 1 727 2 128 2 051 2 026 2 041 2 052 2 098 2 500 2 504
Total 902 4 175 6 731 8 110 10 964 12 178 12 549 10 742 10 276 8 654
Totalrcatch )
castern side 0 43 742 1 794 1 150 1 330 1 424 1 326 281 463
Total catch
; 902 4 132 5 989 6 316 g 814 10 848 11 12 416 9 895 § 189
western side i !
Bdvised TAC 4 200 4 200 4 200 5 000 e . e 10 009! 10 090? 10 0002 8 000
Effective TAC -
western side S00 5725 5245 6 090 7 525° 7 725° § 725 9 025 14 100 14 500 13 000

Provisional.

Advised for a few years as a precautionary measure.

3

b)

Not including Greenland fishery north of 60°30'HN.
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Fig. 44. Shrimp in Denmark Strait: catches and TACs.

The fishery takes place primarily in the area of Strede Bank and Dohrn Bank as well
a5 on the slopes of Storfjord Deep. The availability of fishing grounds at any given
time depends heavily on the ice conditions. fThe main fishing area extends from
approximately 65°20°'N teo 67°30'N and between 27°W and 33°W. Effort values
corresponding to the activity of the three most important fleets (Greenland, Norway
and Jceland) indicated a variable pattern. Greenlandic data showed an increase in
effort over the years for both spring (January-June) and autumn (July-December)
fisheries. The Norwegian effort was fairly stable during the spring fishery but had
increased substantially since 1986 during the autumn fishery. Although the overall
pattern over the years was quite variable for the Icelandic fishery, the autumn
fishery has become more important since the mid-19%80Cs.

Norwegian observer data from 1982 to 1291 indicated a mean by—catch rate of 0.6 fish
caught per kg of shrimp. Redfish was the most abundant species in the by-catch.

Input Data

iy Commercial fishery data

Fishing effort and CPUE. Catch and effort data from logbooks were available
from Greenland, Norway, Iceland and EEC-France since 1980,
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Total effort values showed the same pattern as catch. Between 1080 and 1089,

effort increased from about 35 000 hours to more than 100 000 hours,
declining thereafter to about 92 000 and 95 000 hours in 1990 and 1991,
respectively. The fishery from July-December became more important by the end
of the 1980s, with effort increasing from about 26% to about 50% of the
annual total.

Both unstandardized and standardized catch-rate series were calculated (Fig.
45) . Catch rates were without trend from 1981 to 1987 followed by a
substantial decline to 1%8%. Values for 1990 and 1991 were similar to the
low 1989 level. The 1989-91 level was about 50% of that seen during the
period of relative stability from the early- to mid-1980s. The 1978 and 1979
catch rates corresponded to very lew effert and, therefore are considered
unrelizable.
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Fig. 45. Shrimp in the Denmark Strait: catch rates.

Biological data. The Norwegian cbserver samples of shrimp from 1381 to 1991
are usually obtained in the period February-March. In all years there was a
dominant peak at the size of about 30 mm carapace length {(CL). In 1981, 1984,
1990 and 1991, the occurrence of males in the Norwegian samples (<27 mm) was
estimated at 20, 29, 34 and 38%, respectively, compared to less than 10% in
the remaining years. Tcelandic and Greenlandic samples agreed well with the
Norwegian samples in that the mode of female shrimp continued te dominate.
Catches in 1990 and 1991 comprised a larger proportion of small {(male) shrimp
as compared to previous years. The proportion of males was, however, higher
in the eastern part of the area. The data showed a decrease in female
abundance and no strong year—classes were evident.

The occcurrence in the Icelandic samples in 1990 of a component of female
shrimp with a mode at 25-26 mm suggested that sex change occurred at a
younger age than normal. The 1991 and 19%92 samples alsc inclvoded small
females but they were not as numerous as in the 1990 data.

Discards in the shrimp fishery. Norwegian observer data indicated a mean
discard rate of 2% for the 1982-1%%1 period. However, estimates were from
only one vessel fishing in a limited location for a short period of time each
year.

An cbserver program carried out by Greenland to estimate shrimp discarding
from vessels processing at sea was initiated in 1990 and continued through
1991. In 1990 discarding based on quality was estimated at 6 to 7% but was
not evaluated in 19921. Discarding of small shrimp was estimated at 9% (1 034
tons) of the catch by certain Greenlandic and Norwegian trawlers in 1990 and
13% (840 tons) in 1991 by the same Greenlandic vessels. These rates are
considered to be more reflective of overall fleet operations.
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¢} - Assessment Results

As interpreted in 1991, the abundance of the resource on the fishing grouqdq is
thought te be at a lower level than it was during the pericd of relative stability.
The higher proportion of shrimp changing sex at smaller size in 19%0 now appears to
have been anomalous and therefore, cannot be considered indicative of a trend towards
earlier sex change within the population., The surveys conducted in 1985-89 showed a
change in the distribution of the stock in 1989 in that it appeared more widespread,
and that the sexes were well mixed throughout the survey area. The 1930 and 1991
fishery data indicate that this is still the case.

d) Prognosis

The abundance in recent years has been reduced to a low level, primarily due to a
decrease in the abundance of females. Prospects for 1992 and 1993 appear to be poor
in that no strong year-classes are evident from the 1991 and the preliminary 1992
fishery data. These conditions appear to be relatsd to fishing pressure, but might
also be caused by a change in distribution of the stock, as inferred from the
Norwegian survey results in 1989, or a combination of the two. Preliminary 1992
catch and CPUE data from January through April (historically the most important
fishing period} are significantly lower than for the same period in 1991. It is
likely that the total effort in Denmark Strait in 1992 will be substantially reduced,

which together with the low abundance will result in catches well below the advised
TAC of 8 000 tons, possibly less than 5 000 tons.

In 1991, STACFIS advised an arbitrary reduction of the TAC from 10 000 tons to 8 000
tons in response to the recent low levels of biomass. Based on the continued depres-
sed condition of the stock, STACFIS advised that the TAC for 1993 should be further
reduced to about 5 000 tons.

STACFIS anticipates that this TAC level of 5 000 tons will have to be maintained for
several years in an attempt to provide protection for the spawning biomass and
rebuild the stock.

Discard rates observed in 1990 and 1991 indicated that these removals are significant
and STACFIS recommended that shrimp discarding in the shrimp fishery should be
monitored closely.

Other Finfishes in Subarea 1 (SCR Doc. 92/40, 43, 48)

Based on the annual EEC-Germany groundfish survey (1982-91} off West Greenland a drastic
decline in total fish biomass indices was observed beginning in 1988. 1In 1991 the overall
decrease in biomass amounted to 66% in comparison with the last 1990 estimate, whereas the
abundance estimate increased slightly. The ecologically important fish species (American
plaice, wolffishes and starry skate) contributed significantly to this negative trend.

In September 1991 a stratified-random trawl survey was conducted for the first time by
Greenland in the inshore areas of the Disko Bay (Div. 1A} at depths between 150 m and 550 m
to assess the trawlable biomass of shrimp and the by-catch fish species. The results of the
calculated biomass indicated a higher porticn (about 60%) of other finfishes (mainly Polar
cod) compared to important commercial fishes like Greenland halibut, roundnose grenadier and
cod in the investigated depth range.

During the annual joint Greenland/Japan survey {1987-91) covering the depth range between 400
m and 1 500 m in the Div. 1A,B,C,D with emphasis on Greenland halibut, roundnose grenadier
and redfish, the portien of other finfishes amcunted to zbout only 20%.

III. RESPONSES TO FISHERIES COMMISSION REQUESTS
The folleowing are the responses Lo questions by the Fisheries Commission:

Cod in Divisions 2J, 3K and 3L {SCR Doc. 92/68)

The Scientific Council was again requested to: provide information, if available, on the
stock separation in Div. 2J+3KL and the proportion of the biocmass of the cod stock in Div.
3L in the Regulatory area and a projection if possible of the proportion likely to be
available in the Regulatory Area in future years. Information was alsc requested on the age
composition of that portion of the stock occurring in the Regulatory Area,

The stock separation issue has been reviewed previously (NAFC Sci. Coun., Rep. 1986) and it
was then concluded that it was appropriate to assess cod in Div. 2J, 3K and 3L as a single
stock complex. There is currently no additional information to change this conclusion.

Estimates of the proportion of the cod biomass in Div. 3L in the Regulatory area were
updated to include the 1991 research vessel survey data. The results for autumn surveys were
similar to those presented previously, although the 1991 spring survey estimate of biomass
in the Regulatcry area (10.8%) was the highest in that time series. The results from the
survey series used are as follows:




STACFIS 3-17 Jun 140

Range of proportions of

Season RV Years RV Div. 3L biomass occurring Average
survey survey in the Requlatory Area propertion
cenducted conducted (1991 value in brackets) (%)
Winter 1985-8¢6 23.8~26.8 25.3
Spring 1977-91 0.4-10.8 (10.8) 3.5
Autumn 1981-91 ) 0.5=7.7 (2.9) 3.0

The proportions cbserved are estimates for the months in which the Surveys were conducted and
may not represent distributions in nen-surveyed months. Although only two winter surveys
have been conducted, the proportion of biomass in the Regulatery Area at that time appeared
te be substantially higher than at other times. This pattern is also supported by the
occurrence of a commercial fishery in the area, mainly during the winter months. The higher
proportion of biomass in the Regulatory Area during the spring of 1991 may have also occurred

dgring winter as cod catch rates by fleets fishing in the Regulatory Area during winter were
higher than usual.

Results of the autumn surveys conducted in all three Divisions (2J,3K and 3L) by Canada since
1981, continued to show that the proportion of the cod in the Regulatory Area at that time

of year was less than 1%, on average, of the total Div. 2J+3KL biomass. The average
breakdown of biomass by Division was as follows:

Relative proportieon of

Division Div. 20+3KL biomass (%)
23 36
3K 36
3L 28

Survey data indicated that the proportion of total stock biomass occurring in the Regulatory
Area was less than 10% in winter, less than 5% on average in spring and autumn, and there
were no annual trends, However, informetion available from research vessel surveys and the
commercial fisheries in Div. ZJ+43KL in recent years (1989-91) suggests that there has been
a shift in distributicn in a southerly direction and as well to deeper waters. If changes
in the stock distribution pattern continue, predicting future proportions will be difficult.

Age compositions derived from spring and autumn surveys in Div. 3L indicated that for most
years there was a higher proportion of younger cod in the Regulatory Area., Estimates for
winter surveys showed that age compositions were similar in both areas. Age compositions for
the entire Div. 2J+3KL cod research vessel survey biomass were similar to those which
occurred in Div. 3L inside the 200-mile fishing zcne.

Squid in Subareas 3 and 4

With respect to squid in SA 3 and 4, the Scientific Council was asked to: examine all data
available to it and if possible to present options for management of the stock that are based
on the NAFO principles of optimum utilization and conservaticn, The Council was alsoc asked
to: provide information on the distribution throughcut the year of the stock and on the
factors that determine whether the resource becomes available within the NAFO area.

STACFIS noted that as in the recent past, nc new information pertaining to squid in SA 3 and
4 was available for review at this meeting. The resource only occurs in the NAFO area during
summer through migration from more southern areas. Avallability has been extremely variable,
No research is planned for 1992 or future years, and STACFIS will not be able to provide any
information to the Fisheries Commission pertaining to squid in SA 3 and 4 until this
situation changes.

Capelin in Diwvisions 3N and 30

" With respect to capelin in Divisions 3NC, the Scientific Council was regquested to: advise on

the most rational level of management, on the basis of the main principles of NAFQ: optimum
utilization and conservation of stocks, The Council should evaluate the importance of
capelin at different stages of their 1ife history to the marine ecosystem and in particular,
given the mass mortality following spawning, the significance of a management option that
refers to harvesting during the period immediately prior to spawning. Management options
such as maintaining minimum spawning biomass, a 10% and a 20% exploitation rate should be
evaluated in terms of both maintaining stock size and the impact on the ecosystem.

STACFIS noted that it had responded Lo the extent that the scientific information allowed to
a similarly worded request in 1921 (NAFQO Sci. Coun. Rep., 1991, p. 101-104). No further
analyses have become available since that meeting and STACFIS had no reason to alter the
conclusions in that report. In view of the potential for large variances associated with
projections for capelin stocks and its importance as a prey species especially for
commercially important predators such as cod and flatfish, STACFIS reiterated its
recommendation of a conservative approach to management. Currently, there is a lack of data
for this stock but the available information indicates that the stock is probably very low
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in abundance. Consequently, STACFIS recommended that a closure of the commercial fishery
in 1943 be placed to provide maximum protection for the stock.

STACFIS was concerned about the lack of response from the Fisheries Commission to its answer
to the 1991 request, except for a repeat of the question by Fisheries Commission with only
minor word changes. Some comments on the previous response would have been useful in
formulating a respense toc the present request.

Standard Mesh Size for Otter Trawling

The Scientific Council was requested to

- review further the question of a standard 130-mm mesh size for otter trawling in the
Regulatory Area, and particularly to consider the species for which derogation would
be required. The Council is asked to include consideration of area and season in this
review, to advise on appropriate mesh sizes for fisheries for which the 130 mm would
be too large, to advise on appropriate by-catch limits for other species (in
aggregate or individually) in fisheries using small mesh sizes and to report on any
interactions between the various fisheries.

- analyze the various technical measures which could permit the eilimination of massive
catches of juvenile flatfishes in the NAFC area. This should cover the implementation
of minimum legal sizes and the introduction of a single basic mesh size. Special
attention should be paid to multispecies analyses and especially technical
interactions.

- consider the gquestion of a minimum fish size for cod in the different parts of the
Regulatory Area, both in terms of the current regulation of mesh size in otter trawls
and in terms of increasing yield per recruit.

- with respect to ced in Div. 3M, the Scientific Council is requested to provide advice
on means of improving the utilization (yield-per—-recruit}) of the resource.

- with respect toc redfish in Div. 3M, the Scientific Council is requested to provide
advice on means of reducing the harvest of juvenile fish, including such factors as
the seasonality of fishing.

At its Special Meeting of 11-14 May 1992, the Fisheries Commission agreed to forward an
additional request for scientific advice te the Scientific Council. The following text was
agreed at that meeting:

"In addition to the regquest in paragraph 9 of NAFO/FC Doc. $1/10 on a
standard 130 mm mesh size, the Scientific Council is asked to evaluate the
effect of introducing one uniform mesh size, irrespective of material, thus
deleting note 2 in Part V - Schedule IV of the NAFO Conservation and
Enforcement Measures. "

STACFIS decided to provide a single response to these requests since the problems which they
imply and the possibilities for amelioration are common to all of them.

i) Standard 130 mm mesh size for otter trawling

At present, NAFQO regulations permit the possibility of using either 120 mm or 130 mm
mesh size depending on the material with which the net is constructed. (FC Doc. 91/7,
Part V, Schedule IV). STACFIS is of the opinion that the between-haul selectivity
of fishing gears is such that it is unlikely that the expected selectivity of trawl
nets made of different materials is significantly different. A standard mesh size of
130 mm, irrespective of material used in the construction of the net, shcould be
adepted.

iiy Derogations from the use of 130 mm mesh size

The conly trawl fisheries in the Regulatory Area for which a derogation from the use
cf 130 mm are justified are those for capelin and squid. For these fisheries a lower
legal minimum mesh size should be permitted. At present, the legal minimum mesh size
for fishing for squid in the Regulatory Area is 60 mm, There is, at present,-nc legal
minimem mesh size for fishing for capelin in the Regulatory Area.

STACFIS is, at preéent, not in a position to comment on considerations of area and/or
seascon which might be relevant in this context.

Fisheries for either squid or capelin in the Regqgulatory Area are not known to catch
any other species. In principle, therefore, there should be a zero by-catch limit for
cther species. There is no known technical interaction between the capelin and squid
fisheries or between fisheries for squid or capelin and fisheries for cther species.

Consideration should be given to adopting a cone-mesh size rule for those vessels
wishing to use meshes less than 130 mm. If this condition is not imposed there is
considerable risk that fishermen will deliberately exploit species other than capelin
and squid with nets of léss than 130 mm mesh but, when their catches are inspected,
will claim that 130 mm mesh was used to take these catches.
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iiiy

iv)

Reduction in the catches of juvenile fish

» Flatfish

At present, catches of large quantities of juvenile flatfish of lengths less than
25 cm occur in fisheries by mobile gears for American plaice and yellowtail
flounder on the Grand Banks (Div. 3NO). Four possibilities for reducing these
catches by the implementation of technical measures were considered.

Closed areas. Areas of high density of Jjuvenile American plaice and
yellowtail flounder have been identified on the Grand Barnks. Closure of such
areas to fishing by mobile gears would undoubtedly reduce catches of the
juveniles. However, adults also inhabit the areas of high juvenile density
and hence catches of adults would also be severely affected.

Closed seasons. The majority of information on the distribution of juvenile
American plaice and yellowtail flounder comes from surveys carried out in
August and September and therefore the distribution of juveniles at other
times of year is not as well known. However, limited information from Spring
surveys indicates that juveniles do not change their distribution seasonally
and the probable effectiveness of seasonal closure is therefore dubious.

Modification of the rigging of towed gears. In principle it may be possible
to reduce the numbers of juveniles which enter towed nets by specifying
towing speeds, size of bobbins, bridle angles etc. In practise, the extent
of knowledge on the effect of such factors is limited and it would be
difficult to draft regulations in such a way that the required rigging could
be enforced.

Improvement in codend selectivity by increase in mesh size or effective mesh
size. The selection factor of both American plaice and yellowtaii flourder
lies between 2.2 and 2.4. and the selection range (L50-L25) is about 3 cm.
Enforcement for mobile gears of a mesh size of 130 mm, free of attachments,
should therefore result in the capture of a very low proportion of
individuals of these species of lengths less than 25 cm. The fact that this
is currently not the case indicates that real mesh sizes are considerably
lower than 130 mm and/or various means (legal or otherwise) are being
employed to significantly reduce the selectivity of the nets.

STACFIS is of the opinion that rigorcus enforcement ¢f legally-rigged 130 mm mesh
size offers the highest probability for reduction in catches of juvenile American
plaice and yellowtail flounder while maintaining fisheries on the adults.

Improving the utilization (vield-per-recruit) of cod in Div. 3M

The selection factor for cod lies between 3.4 and 3.7 and the selection range
(L50-125) is approximately 4 cm. On this basis it would be expected that very
few cod of length less than 40 cm should be caught in otter trawl fisheries. In
fact, various fisheries by mobile gears for cod in Div. 3M are known to catch cod
of sizes well below those expected, if the participating vessels employ legally-
rigged 130 mm mesh. STACFIS therefore reached the same conclusion for cod in Div.
3M as that for flatfish on the Grand Banks i.e. rigorous enforcement of legally-
rigged 130 mm mesh should eliminate most or all of these catches and thereby
increase yield-per-recruit of cod.

Reduction of the harvest of juvenile redfish in Div. 3M

The selection factor and selection range of redfish for those gears used in its
fisheries are not well defined, However, it appears highly probable that
enforcement of legally-rigged 130 mm mesh would lead to reduction in the harvest
of juvenile redfish.

STACFIS is not able, at present, to comment on such factors as seasonality (or
regionality) of redfish fisheries which might be relevant in the present context.

Other effects of enforcement of 130 mm mesh size

STACFIS also notes that there are a number of cother fisheries which exhibit
symptoms similar to these described above {e.g. Div. 3LN cod and redfish). For all
of these fisheries, enforcement of legally-rigged 130 mm mesh would result in
increased yield-per-recruit. In addition, the state of the stocks of species
caught as by- catch in various areas would also be improved (e.g. American plaice
in Div. 3M). .

Minimum legal landing sizes

Minimum legal landing sizes should be instituted as an adjunct to effective
enforcement of 130 mm legal minimum mesh size. The main purpose of such a measure is
to discourage fishermen from attempting to reduce the selectivity of their gears.

Initially, legal minimum landing sizes should be established for those species of
highest importance in the otter—trawl fisheries. STACFIS suggests that the legal
minimum landing sizes should approximate the 25% retention length for each species
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and that a single value for each species should be applied universally throughout the
Requlatory Area. The legal minimum landing sizes should lie within the range of
values indicated helow. (A range is presented tc accommodate the various estimates
of selection factors for each species).

Cod 40-45 cm
American plaice 25-28 cm
Yellowtail flounder 25-28 cm

At present, no advice can be given for other species hecause of the lack of
information on selectivity parameters.

v} Non-Contracting Parties

Fleets registered in non-Contracting Party countries and fishing for cod and
flatfishes in the Requlatory Area are assumed to employ mesh sizes well below 130 mm
(possibly as low as 60-70 mm). These vessels are not bound by WAFO regulaticns and
are unlikely to be affected by any measures implemented by NAFO to improve the

selectivity of trawls.

If the selectivity of trawlers of NAFO members is improved, the numbers of young fish
caught will be reduced leading to an immediate increase in the nunbers and biomass
of young fish in the sea. This will give rise, at a later date, to an increase in the
numbers and biomass of fish of all ages. Non-Contracting Parties will benefit both
immediately and in the longer term from this increase and it is possible that they
will take much of the expected gain in yield and that increase in biomass will be
less than that achievable if all trawlers adhered to NAFO regulations.

IV. ENVIRONMENTAL RESEARCH

Introduction

The eleventh meeting of the Subcommittee on Environmental Research was held on & June 1992
with M. Stein (EEC-Germany) as Chairman. Annex 1 contains the detailed report of the meeting.

Review of Environmental Studies in 1991

A total of 12 documents dealing specifically with environmental issues and another two
papers, which used environmental data for analysis, were reviewed.

Warmer than normal sub-surface temperatures were in evidence in the West Greenland region,
whereas the Labrador region was characterized by anomalously low temperatures. In the
southerly regions, Subareas 4 to 6, generally warmer—than -normal conditions were found both
for the surface and the near bottom waters, but below normal on the Scotian shelf.

The possible role of climate change in the reduction of West Greenland cod stocks was
discussed. During the last twenty years temperatures in this area have been decreasing.
Since mest of the good year classes of cod caught cccurred during warm conditions such as
between 1940 and 1965, the recent decline in temperature suggests unfavourable environmental
conditicns for cod stocks.

Overview of Environmental Conditions (SCR Doc. 92/73)

A review paper was presented based on several leng-term oceanographic and meteorological data
sets as well as summarized results from available research documents. This paper was the
tenth in a series of annual overviews that began in 1982. Extremely cold air temperatures
were observed owver southern Labrador and Newfoundland especially in winter due to an
intensification and westward shift in the position of the Icelandic Low. The number of
icebergs to reach south of 48°N during 1991 was the highest in the past 6 years. There was
more CIL (celd intermediate layer) water present from southern Labrador to the Grand Banks
than normal. The coldest temperatures in over ten years were reported in the deep waters of
the Scotian Shelf, and over twenty years in the Laurentian Channel at Cabot Strait.

STACFIS noted the recommendation of the Subcommittee that in future the Environmental
Subcommittee should meet at the beginning of the regular June Meeting of the Scientific
Council Meeting, i.e. on the Thursday of the first week., It was agreed that the timely

variability of envirommental data for inclusion during assessment discussions is becoming

increasingly important. As such, STACFIS supported this recommendation.

V. AGEING TECHNIQUES AND VALIDATION STUDIES

Reports on Methods of Ageing

Two reports on methods of ageing were reviewed.

al Silver hake

A study of microstructure of silver hake oteliths was reviewed. Daily growth
increment zones were counted in fish of lengths from 2.75 cm to 25.0 em. Linear
regressions for age determination in terms of days in fish of 4-25 cm length were
presented. Precularities of the first annulus were examined and radii length of all
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oto}ith groyth'zones were obtained. The results were in agreement with Canadian
ageing and indicated fish between 20 and 25 em comprise both ages 1 and 2.

b Macrourus berglax

Results of a Macrourus berglax ageing and growth study were presented based on data
collected in Div. 0B, 2G, 2H and 3K in 1985. Macrourus berglax were aged using
scales. Linear growth was expressed by an exponential functien and von Bertalanffy
formula, and weight growth by an exponential functicn and Gomperts formula. The
results confirmed the relatively slow growth and multiaged structure of the Macrourus
berglax population in the study area.

Reports on Otolith Exchange

a) Age-reading Workshop

The Report of the Workshop on "Age Determination of Greenland Balibut and American
Plaice", held in St. John's, Newfoundland, Canada from 3-12 December 1991, was
presented to STACFIS (see Annex 2). This workshop brought together pecple from many
countries, representing a wide range of expertise in ageing flatfish. It was noted
that some differences in the ageing of these species still existed between readers
of various countries, but that certain previously-defined differences had been
settled. Otolith exchanges for American plaice from Div. 1B, 3L, 3M, 3N and 3Ps were
started, as was an exchange of scales and otoliths from Greenland halibut from Div.
0B. BAs a result of the workshop, and following previous recommendations of STACFIS,
an exchange.of American plaice otoliths from Div. 3M, accompanied by photos, has been
prepared in EEC-Portugal and will be circulated among workshop participants.
Following all exchanges and subsequent tabulation of results, a further workshop may
be necessary, with z focus on clearly defined ageing criteria and establishing inter-
and intra-reader consistency.

VI. GEAR AND SELECTIVITY STUDIES

Results of studies were considered under Section III, Responses to Fisheries Commission

Requests.

VII. REVIEW OF SCIENTIFIC PAPERS

STACFIS reviewed 10 research documents not reviewed elsewhere. The reviews are given below.

Comparisons of the Relative Fishing Powers of St. Pierre and Miquelon Trawlers From 1986 to
1991 in the NAFQ Subdivision 3Ps. Limits in the use of a Multiplicative Mcdel (SCR Doc.
92/34)

Standardizaticn of the fishing activity of the trawler fleet from St. Pierre and Miquelon in
Subdiv. 3Ps in the period 1986-91 has bheen conducted.

In addition to comparison of the efficiency of each trawler the purpose of this study was to
determine the limits in using multiplicative moedels. It was concluded that the investigation
of variograms is useful when interpreting the data.

Ced Migrations in the Gulf of St. Lawrence and South Area off Newfoundland (SCR Doc. 92/33)

During the years 1875, 1576, 1980 and 1982, tagging experiments were conducted by the IFREMER
laboratory of St. Pierre et Miquelon to complement previous Canadian studies. In 1975 and
1976, tagging was carried out in the Gulf of St., Lawrence ({(Div. 4R) and neighbouring areas
{Subdiv. 3Pn) and on the northern part of 5t. Pierre Bank {Subdiv. 3Ps.). In 1980 and 1982,
they were exclusively conducted on S5t. Pierre Bank (Subdiv. 3Ps). It was cohserved that
migratory activities of cod populations in the Gulf of St. Lawrence and waters south of
Newfoundland were mainly a result of environmental conditions and were characterized by their
high tempeoral variability. The cod population in the northern Gulf of St. Lawrence generally
migrated in winter, from the central and the northern areas southward to areas both inside
and outside the Gulf of St. Lawrence, with the reverse occurring in spring and summer. Some
cod from the southern portion of the stock (Subdiv. 3Pn) alsc migrated to coastal areas of
southwest Newfoundland. On St. Pierre Bank most migrations took place to and from offshore
and inshore waters. A large portion of the cod populations on St. Pierre Bank remained in
this area. Some exchange with the Grand Bank cod population (Div. 3NO) were indicated,
although the amount of interchange seemed to be low.

Fishing Grounds Exploited in 1990 by Longliners Based in Canada’s Scotia-Fundy Region (S5CR
Doc. 92/52)

A description ©f the grounds fished by the longline fleet of Canada’s Scotia-Fundy region,
based on reports gathered during an interview survey of boat captains, was presented. Maps
showing the spatial distribution of the fleet in 1990, according to four wvessel size
categories, were described. This fleet works from the ccast out to the 500 fm contour and
from the Canada/USA boundary to the Flemish Cap. The grounds were divided into "inside
grounds"”, within 60 km of the coast which are typically fished by beats of less than 35 ft
in length, the "c¢ffshore banks" of Div. 4VWX and 5Ze that are fished mostly by boats of
between 35 and 65 ft, and the “"distant grounds" of Subarea 3 that are mostly fished by large
longliners more than 65 £t long.
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Boats less than 35 ft were primarily confined te the "inside grounds" extending from Cape
North to Cape Sable. A limited number of these boats also fished the offshore banks
including: St. Pierre, Banguereau, Western, Emerald, La Have, Baccaro, Brecwns, and Georges.
Except for specialized hake grounds on the edge of Emerald Bank, cod were caught on almost
all of the grounds fished by the under-35 ft boats. The 35-45 ft boats fished much the same
grounds as did the under-3% £t class but with more emphasis on the cffshore banks. As with
the smaller class, these boats avoided fishing in the deep basins between the inside grounds
and the offshore kanks.

In the 45-65 ft class, nine vessels were found to fish a variety of grounds from the Bay of
Fundy and Georges Bank to Sydney Bight and the southwest edge of the Grand Bank. The over—65
ft boats fished very different grounds from all but the furthest-ranging smaller boats.
Apart from pelagic longlining for swordfish in summer, these boats only pursued one or more
of three specialized longline fisheries: for big cod on the Grand Bank and some neighbouring
banks, for deepwater halibut, and for hake on the continental slope.

The Results of Mackerel (Scomber scombrus} Study on the Scotian Shelf in June 1990 (SCR Doc.
92/38B)

A trawl-hydrolegical survey was conducted by the USSR on the Scotian Shelf during June 1990.
The survey included day/night half-hour hauls with a pelagic trawi, hydrological stations and
mackerel biological analysis. NWo significant aggregations of mackerel were found. Mackerel
in catches were represented mainly by specimens of age 2 and 3 and 27-33 cm in length.
Results of these investigations suggested that in 1990 most of the prespawning mackerel
migrated into the Gulf of St. Lawrence before the survey, i.e. thay did not remain on the
shelf as in relatively warm years. Such behaviour of mackerel was thought to be the result
of increased cold water advection into the Scotian Shelf area in 1990.

Estimates of Consumption of Major Food Objects by Cod in Grand Bank Areas in Spring—Summer
1980 (SCR Decc. 91/121)

Results of cod feeding analysis made in spring-early summer 1990 during the annual bottom
fish survey in Grand Bank areas were presented in the paper.

A relation between the estimated consumption rate and stomach fullness indices was highly
correlated. :

Distribution of Various Age-groups of Cod in the Newfoundland Area by the 1988-1%90 Survey
Results (SCR Doc. 91/124)

The paper presented data on cod trawl catches obtained from the USSR trawl surveys carried
out during 1988-9C.

Catches of cod at age 1 in Div. 3K were considerably lower compared with the other Divisions.
At age Z cod were distributed in more northerly areas of Div. 3K than at age 1.

Preliminary Results From Feeding Analysis for Abundant Commercial Fishes on the Newfoundland
Bank in April-May 1991 (SCR Doc. 91/125}

Data on feeding intensity and stomach content of cod, Greenland halibut and American plaice
obtained in spring-summer bottom fish surveys carried out on the Grand Newfoundland Bank were
presented. Length composition of main food objects of abundant commercial fishes were
examined. American plaice, along with cod and Greenland halibut, was shown to be an active
consumer of capelin.

Identification of Redfishes (Sebastes, Scorpaenidae} in the MNorth Atlantic (some
recommendations) (SCR Doc. 92/42)

Eighteen different morpholeogical features were recommended for uge in identification of S.
viviparus, 8. fasciatus, §. marinus and 5. mentella depending on size. It was reported that
lateral line scale number, pectoral and anal fin ray number, vertebrae number, angles of 3rd
and 6th preopercular spines, and caudal peduncle relative depth in adult and preadult fish
could be used as features with no overlap. Other fzatures can be used in combination only.
It was found impossible to distinguish 3. marinus from S. fasciatus of 1.5-2.5 c¢m TL and S.
marinus from S. mentella of 1.0-1.5 cm TL.

The Fecundity of American Plaice (Hippoglosspides platessoides) From the South of the Grand
Bank and Flemish Cap {SCR Doc. 92/726)

Analysis of the interannual variability of the fecundity of American plaice from the south
of the Grand Bank showed little variability (2.7% for a female of 45 cm}. Comparisons
between Flemish Cap and south of the Grand Banks showed some differences in fecundity (21.4%
greater for 45 cm female length on Flemish Cap).

The response of American plaice to changes in abundance with changes in growth rate, size and
age of 50% maturity, and the slight wariation in the relations of fecundity to weight and
length in the south of the Grand Bank, indicate that the means by which fecundity may affect
population size is not direct but assocciated with changes in growth and maturation.

Northern prawn {(Pandalus borealis) Stock in Flemish Cap (SCR Doc. 92/66)

The study showed trawlable biomass estimates obtained from the EEC survey series increased
from a mean level of 2 000 tons in the 1988-90 period to 8 200 tens in 1991. Unlike former
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years no ovigerous females were found in 1991. This may be attributed to the timing of the

survey before the spawning period of shrimp. Prawns were also larger than in previous
surveys.

VIII. OTHER MATTERS

Review of Arrangements of Stock Assessments

In order to facilitate the assessment process, and in recognition of recent difficulties
associated with obtaining catch information for many of the stocks, STACFIS recommended that
durlng the first day of future June meetings, under usual agenda ’General review of catches
and fishing activity’, all available information on catches for the various stocks should be

rev;ewed 50 best estimates of catches can be determined before commencement of the assessment
Irevliews,

Special Session for 1992

A progress report on planning for the 1992 Special Session titled "State-of-the-Art in Fish
Stock Assessment: a Tutorial/Workshop on Calibration Methods and Their Practical Use" was
presented by R.K. Mohn {Canada), one of the co-convencrs. It was noted that the session was
now scheduled fer 9-11 September 1992 at the NAFO Headquarters. The format will be to have
lectures in the mornings with hands-on activities in the afternoons. Several instructors had
been identified, and sufficient microcomputers will be available. To date, it appears that
there will be about 35-40 people in attendance. A workbook will be produced for the
workshop, and a preliminary draft of this was made available during the meeting.

Theme for Special Session in 1993

Duriqg the Special Meeting held in March 1992, it was noted that further consideration of
pessible Symposium topics should take place during the June meeting.

After discussion, it was decided that a Special Session titled "Gear Selectivity/Technical
Interactions in Mixed Species Fisheries" be held along with the Annual Meeting of September
1983. BAlthough a Symposium dealing with Selectivity was held in Rorway during June 1992, the
topic for this Special Session does not overlap. The Norway meeting dealt with technical
aspects of selectivity whereas this Special Session will focus on the fishery aspects.
STACFIS requested that the Secretariat zpproach S, Walsh (Canada) and Q. R. Godg (Norway) to
inquire if they would be willing to serve as co-convenors of this session. An information
sheet will then be circulated by the Secretariat to invite participants.

Theme for Special Sessicn in 1994

A number of general tcpics were propesed as possibilities for the 1994 Special Session.
These included 1) marine mammal/fisheries interactions, 2) another tutorial/workshop on fish
stock assessment, 3) the economic implications and consequences of biological advice on
fishery management, 4) discards, 5) various species specific sessions, and 6) recruitment and
the survival of young fish. Regarding topics 1 and 3, it was agreed that input from marine
mammal experts and economists, respectively, would be required and national representatives
were requested t¢ carry out such consultations during the summer. It was also concluded that
the results of the upcoming September 1992 tutorial/workshop should be evaluated before any
decision was made concerning suggestion 2,

STACFIS agreed that a final decision should be made after further discussion at the September
1992 meeting.

Adjournment

There being no further business, the Chairman extended thanks to all the participants, and
to the Designated Experts and reviewers of drafts, in particular for their contributions and
agsistance throughocut the meeting. The Executive Secretary, Assistant Executive Secretary
and entire Secretariat staff were alsoc thanked for their continuing invaluable assistance and
hard work that enables the meetings to run smoothly. The sccial event organized by the
Secretariat was also very much appreciated.

The Chairman noted that his term in the position 1s coming to a close in September. Since
this was his last June meeting as chairman, and because he may not have the opportunity to
see everyone in September, he extended his gratitude to all participants for their continued
support during his term. He indicated that he had enjoyed the work, but much of that
enjoyment was a result ¢of the good working relaticnships between all the NAFO scientists.
He extended his congratulations and best wishes teo the next Chairman, H-P. Cornus
{EEC-Germany). The Chairman also indicated that it had been a great pleasure to work with
the Secretariat during his term.

There being no further business, the meeting was then adjourned.
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ANNEX 1. REPORT OF THE SUBCOMMITTEE OF ENVIRONMENTAL RESEARCH

Chairman: M. Stein Rapporteur: K. Drinkwater

The Subcommittee met at the NAFO Headquarters at 192 Wyse road, Dartmouth, Nova Scotia,
Canada, on 9 and 13 June 1992, to consider environment-related topics and report on various matters
referred to it by STACFIS. Scientists attended from Canada, Cuba, Denmark (in respect of the Farce
Islands and Greenland), European Economic Community, Iceland, Japanr, Russian Federation and United
States of America. ’

The Subcommittee reviewed the following documents: SCR Doc. 92/6, 18, 20, 21, 32, 36, 40, 63,
69, 70, 71, 72, 73, 74; SC8 Doc. 92/9, 12, 17)

1. Chairman’s Repeort

After welcoming the Subcommittee members, the Chairman stated that he felt the Subcommittee
should, in future, meet early during the Scientific Council Meetings allowing environmental
information to be available prior to the assessment discussions in STACFIS. The Subcommittee
recommended that, in future the Environmental Subcommittee should meet at the beginning of
the regular June Meeting of the Scientific Council Meeting, i.e. on the Thursday of the first
week.

2. Marine Environmental Data Service (MEDS) Report for 1891 (SCR Doc. 92/69)

During the last year MEDS had been busy implementing new quality contrel and duplicate
checking programs. All of their historical ccean data archives have now been quality
contrelled and duplicates removed. Rebuilding of their data handling system was near
completion and MEDS will shortly again be able to process ocean data routinely.

a) Data Collected in 1991

Data from 655 cceanographic stations sampled in the NAFO area were sent directly to
MEDS in 1991. In addition data from 4 605 stations were received through IGO0SS
{Integrated Global Ocean Service System).

The number of stations sampled for which data have not been received by MEDS was 6
445, a 3—-fold increase over the previcus year.

The number of stations for which data had been received by MEDS was down by & factor
of 5 from last year while the number of stations obtained through IGQOSS increased by
1 00C. Because of the rebuilding of the data handling procedures at MEDS over the
past two years, direct transfer of data may have been delayed by some institutions
until they were sure that MEDS was ready to accept it.

b) Historical Data Holdings

Data from 4 510 oceanographic stations collected prier to 1991 were obtained during
the year, up by approximately 1 500 over the previous year.

c) Drift-buoy data
A total of 110 drift-buoy tracks were received by MEDS during 1981 representing 16l
buoy months. This amounted to an increase of 28% in buoy tracks but only 5% in buoy
menths compared to the previcus year.

d) Current-meter and Thermistor Chain Data

Data collected in 1991 within the MAFC area included 34 sites, 78 instruments and
3 959 mooring days. This was approximately a 3-fold increase from 1930.

e) Wave Data

This year almost 83 000 wave spectra were obtained, a substantial rise from last year
due to an increase in the number of moored wave buoys in the area.

£) Environmental Conditions

A review of monthly sea-surface temperature anomalies in 1991 for the NAFO region
based upon IGOSS data, National Oceanic and Atmospheric Administration (NOAA) and -
Bedford Institute of Oceanography (BIC) monthly reperts was presented.

Overall, sea surface temperatures tended to be below normal in northern areas.
Subareas 0 through 3 all showed colder—than-normal temperatures during 19%1. No
particular tendency of above or below normal temperatures were cbserved in Subareas
4 and 5 and the inshore areas of Subarea 6. The offshore temperatures in Subarea 6
were above normal most of the year.

3. Review of Environmental Studies in 1991

a) Subareas 0 and 1 (SCR Doc. 92/19, 20, 21, 32, 40, 63; SCS Doc. 92/12, 17)

PINRC obtained temperature and salinity measurements in Davis Strait, along the cuter
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b)

c})

edge of the Labrador Shelf and around the Grand Banks between September and December

(8CS Doc. 92/12). A particular feature was the large area of the Grand Banks that
was covered with below normal bottom temperatures.

During the annual German groundfish survey to West Greenland a XBT transect was
obtained between Greenland and Scotland {SCS Doc. 92/17). BAlso 5 standard sections
were occupied around Greenland between October and HNovember. Above normal
temperatures were generally observed.

The effects of the environment on fish distributions were investigated in studies of
0-group redfish off southwest Greenland {SCR Doc. 92/32). Redfish were most abundant
at the shallow shelf front between the cold, fresh water of the East Greenland
Current and the warm, salty waters of the Irminger Current. Redfish were found at
& temperature of 3°C ard a salinity of 34 PSU (practical salinity units). Further

to the north these fish were found slightly deeper in the water column and at the
shelf break.

Fish abundance and biomass estimated from groundfish surveys off West Greenland have
declined since 1988. SCR Doc. 92/40 suggested that these declines were not related
to temperature which has been near normal during this period but were pessibly
related to fishing pressure.

SCR Doc. 92/19 discussed the possible role of climate change in the reduction of West
Greenland cod stocks. During the last twenty years, temperatures in this area have
been decreasing. Since most of the good year-classes of cod which were caught during
warm conditions, such .as between 1940 and 1965, the recent decline in temperature
suggested unfavourable environmental conditions for cod stocks. The paper stressed
the need for studies of the mechanisms linking environment and fish and for more
information on the physical dynamics at different time and space scales.

High coherence has been observed in temperature and salinity between East and West
Greenland (SCR Doc. 92/20). The pattern of hydrographic changes was most clearly
seen off West Greenland. Off East Greenland the interaction between the Polar Water

and the Irminger Water led to & reduction in ¢coherence between stations on the same
transect.

The relationship between hydrographic events off West Greenland and those off
Kewfoundland and Labrador were explored (SCR Doc. 92/63). A pesitive relationship
was observed between temperature and salinity variability at Fylla Bank and the area
of Cold Intermediate Layer Water {CIL, temperatures <0°C) on a transect off Bonavista
Bay, Newfoundland with a lag of 7 months.

Between the autumn of 1990 and 1991 a cooling of waters over the Baffin Island shelf
and a rise in temperature near the mouth of Hudson Strait had taken place (SCR Doc.
92/21)

Subareas 2 and 3 (SCR Doc. 92/21, 36, 74)

Surface layer temperatures from Russian surveys in Subareas 2 and 3 were near to
normal except in August when very cold conditions were observed (SCR Doc. 92/21}).
Near bottom waters on the Grand Banks were cold in spring and autumn with the autumn
temperatures being the coldest in the last 7 years.

Sea surface temperatures over the Grand Banks were low in 1991 especially in the
spring and summer {SCR Doc. 92/36). By autumn these had warmed to above normal
values. In the Labradeor Sea there was more variability with a slight tendency
towards below normal values,

Earlier studies had shown a relationship between salinity and cod recruitment in Div.
2J+3KL from VPA analysis for the years 1958-76 in southern Labrador and
Newfoundland. Predictions based on this relationship were made to determine how
well it had performed (SCR Doc. 92/14) . The general fluctuations in ced
recruitment were well predicted althcugh the mean abundance levels were lower than
predicted. Because of problems with VPA analysis the cod-salinity relationships were
reanalysed using recruitment indices derived from research vessel surveys. For Div.
2J+3KL as well as Div. 3NO and Subdiv. 3Ps there was evidence that summer salinity
remained strongly correlated with cod recruitment. The mechanism is unknown.

Subareas 4, 5 and 6 (SCR Doc. 92/16, 36, 71, 72)

Monthly monitoring of sea surface temperatures on a transect across the mid-Atlantic
Bight showed generally warmer—than-normal conditions by upwards of 1°C (SCR Doc.
92/16). In the Gulf of Maine S$S5Ts varied throughout the year, being above normal
in the spring and summer and below normal in autumn. Surface salinities were higher-
than—normal in the mid-Atlantic Bight but above average in the Gulf of Maine.
Bottom temperatures on 'the mid-Atlantic Bight were generally above normal through
most of the year but below normal along the slope. In the Gulf of Maine bottom
temperatures were slightly above ncrmal but below normal on the Scotian Shelf.

The Subcormittee recommended, that USA cbservers be encouraged to report on the
variation in the position of the shelf water front between Georges Bank and Cape
Hatteras and on anticyclonic warm—-core Gulf Stream rings as they have in past years.
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Sea surface temperatures on the Scotian Shelf were reported to be above normal in
1991 (SCR Doc. 92/36). The fronts between the shelf and slope waters and the north
wall of the Gulf Stream were suggested as being further south this year than the
last. It was not clear from the paper, however, as to the quantity or type of data
that were used to derive the frental indices and upon which the above conclusions
were based.

Eleven years of satellite-derived S5ST data from the Bay of Fundy showed that there
was high correlation between stations over the length cof the Bay (SCR Doc. 92/71).
The S8Ts were indicative of changes throughout the water column because of the strong
tidal mixing. Temperatures over the past 5 years had generally been declining
slightly but had near the long-term (1951-80) mean. The paper noted that since 1985
St. Andrews temperatures relative to Prince 5 had decreased by 0.8°C. This date
corresponded with the reconstruction of the wharf at which the temperature recordings
were taken.

As part of a Bedford Institute of Oceanography study of climate variability on the
Scotian Shelf and in the Gulf of Maine, a database of monthly and annual oceanic,
atmospheric and hydrological data sets is being assembled (SCR Doc. 92/72). Also
all historical temperature and salinity data have been collected for the region, are
being quality controlled, and the data will be used to investigate which are the
important space and time scales of variability. Initial monitoring of the waters in
deep basins and off the shelf break in the region has begun on an opportunistic
basis using research vessels from BIO.

Overview of Environmental Conditions in 1991 (SCR Doc. 92/6, 73}

Review papers were presented based on several long-term oceancgraphic and meteorological data
sets as well as summarized results from available research documents. Highlights not
covered in Section 3 are listed below,

a) Extremely cold ailr temperatures were observed owver southern ILabrador and
Newfoundland especially in winter due to an intensification and westward shift in
the position of the Icelandic Low.

by Ice formed early, spread more rapidly, was of greater concentration and lasted longer
than normal off southern Labrador, Newfoundland and in the Gulf of St. Lawrence,
Onsheore winds in March pushed the ice into the nerthern Newfcundland coast where it
remained for 2 or more months.

c) The number of icebergs to reach south of 48°N during 1991 was the highest in the past
6 years,

4) Cold conditions were observed at Station 27 with the coldest surface temperature
anomaly in 20 years. The near bottom waters were also below normal continuing a
trend that has lasted nine years.

e} There was more CIL water present from southern Labrador to the Grand Banks than
normal.

) In offshore waters, cold SSTs extended throughout the Grand Banks, off northern and
southeastern  Newfoundland, and along the ILabrador Shelf. This contrasted with

warmer-than-normal temperatures south of the Laurentian Channel with the maximum
amplitude on the mid-Atlantic Bight.

g) Annual ccastal sea temperatures at Halifax and St. Andrews were slightly below
normal and Boothbay Harbor above normal in 1991.

h) The coldest temperatures in over ten years were reported in the deep waters of the
Scetian Shelf (Emerald Basin) and over twenty years in the Laurentian Channel at
Cabot Strait.

National Representatives

The national representatives responsible for submitting oceanographic data te MEDS, including
all changes, were reported as follows:

G. Glenn to replace R. Keeley (Canada), A. Rodin (Russia) to replace G.I. Luka (USSR}, and
Y. Koutarou to replace Y. Uozumi (Japan). The representative from France was asked to check
on Mr. Francols who was previously listed. The Subcommittee was not informed of any other
changes to the list of representatives: R. Dominguez (Cuba), E. Buch (Denmark}, F. Nast
{Germany), R. Leinebo (Norway), A. J. Paciorkowski (Poland) and G. Withee (USA). No name was
availasble for the representative of the United Kingdom.

Discussion on the Role of Environmental Subcommittee

The Chairman led a discussion on the future role of the Environmental Subcommittee. He
asked whether the environmental reviews were useful to the fisheries biologists and whether
more work should be done on the linkages between the environment and fish, It was felt
that indeed more work should be carried out on such linkages, such as the recent
relationship observed between the area of the CIL at the Bonavista transect and cod
recruitment in Div. 2J+3KL. Some members suggested that an index of CIL wvolume might be
better than an area index. A note of caution on relaticnships such as the salinity-cod
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connection ({SCR Doc. 92/74) was raised because of the lack of any mechanism. It was felt
by others that even if we do not understand the mechanisms, they could still be used as
indicators of recruitment. However, there is still the problem of how to incorporate such
information into the assessment process. It was pointed out tc¢ the Subcommittee that more
work needs to be done on the role of environment in determining fish distributions as well
as recruitment. Measurements at various time scales from decades to days may be required.
It was alsoc noted that 1little information is presented on currents. Finally, it was
generally agreed that the environmental reviews are useful as background for understanding
and interpreting fisheries data. The Subcommittee will therefore continue such reviews but
will encourage more work linking the environment to changes in fisheries.

Inviced Lecture (SCR Doc. 92/70)

The Chairman introduced Mr. Charlie Ross from BIO. Mr. Ross gave a paper on recent current
meter observations in the Davis Strait. The data presented clearly defined the scuthern
outflow from Baffin Bay which extended over the western three-quarters of the Strait, with
the northward branch of the West Greenland the eastern slope. Strong seasonal cycles were
observed in the transport of the latter coinciding with seasonal temperature and salinity
variability. The transport of both the southward and northward transports underwent large
interannual variability.

Cther Matters

A proposal for a Joint Russian/German Data Evaluation of Hydrographic data collected through
ICNAF/NAFO times, was discussed on 13 June 1992. The Subcommittee realized that there are
large oceancgraphic databases in varicus institutes of Contracting Parties, and proposed that
analyses should be undertaken in the light of climatic time series, consistency of events and
possible interrelaticnship with recruitment patterns in fish stocks.

In this respect the Subcommittee noted that data entry can be performed in the Institut fir
Seefischerei or in the NAFO Headquarters if information on the data is available at least on
paper. The following information would be requested: ship, station number, position, date,
water depth, meteorolegical data, standard depth data of: temperature, salinity. As standard
depths the Standard Depths of the North Atlantic Qcean are required. A pre-analysis would
be performed in the Institut fir Seefischerel. Based on this a bilateral publication is
being aimed at: .

The Russian representative agreed te explose the avallability of the necessary data for this
proposal, and to communicate with the Secretariat of NAFO and the Environmental Subcommittee
Chairman on the results.
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ANNEX 2. REPORT OF THE WORKSHOP ON AGE DETERMINATION OF
GREENLAND HALIBUT AND AMERICAN PLAICE

Co-conveners: W. B. Brodie and P. Ernst Rapporteur: Various

The need for a Workshop on age determination of Greenland halibut and American plaice was
identified at recent Scientific Council meetings (NAFC Sci. Coun. Rep., 1591). There was a wide
range of expertise among the participants (listed below) at the workshop held at the Northwest
Atlantic Fisheries Centre, St. John’s, Newfoundland, Canada, during 3-12 December 1991, with W, B,
Brodie {Canada) and P. Ernst (EEC-Germany) as co-conveners.

1. Introduction

For some years, comparisons of Greenland halibut ages from otoliths and scales occurred
between Canada, USSR, and GDR and exchanges of American plaice otoliths have cccurred between
Canada, EEC-Spain, and EEC-Portugal. Given the varying degrees of success of these
exchanges, and the difficulties involved in establishing ageing criteria using photeographs
instead of the actual otoliths and scales, it was decided to hold a workshop involving the
interested parties. An information note outlining the nature of the workshep was sent by the
NAFQ Secretariat to fisheries institutes in Canada, Denmark, France, EEC-Germany, EEC=-
Portugal, EEC-~Spain, and the USSR,

The terms of reference were for participants to acquaint themselves with flatfish ageing in
general by examining oteolith and scale preparation techniques, interpreting ring structures,
comparing different ageing materials, and organizing exchanges of scales and/or otoliths
among interested parties. Experience in ageing flatfish otoliths or scales was not a
prerequisite for participants, as one of the major goals of the workshop was to observe and
discuss the various aspects of ageing.

The workshop was split into twe equal parts, the first dealing with Greenland halibut and the
second with American plaice. Neot all participants tocok part in both sessions.

2. Materials and Methods

a) Greenland halibut

Otoliths. Both sagittal otoliths are usually removed from the fish and stored dry
in small paper envelopes (e.g., coin envelopes). Some investigators prefer to keep
the samples frozen after collecting; however, all otoliths examined in this workshop
were kept at room temperature after collection.

The method for reading the otoliths was to put the whole otoliths in a dark watch
glass, cover with alcohol, and place under a binccular dissecting microscope,
illuminated by reflected light. It was often necessary te first polish the surface
of the otoliths using an abrasive stone driven by a variable speed motor; this was
usually done to enhance the clarity of the annuli, although it is also possible to
reduce the clarity by excessive grinding. No other metheds of otoclith preparation
or examination were reviewed.

Scales. Scales are usually collected from the pigmented or eyed-side of the fish
above the pectoral fin, between the dorsal fin and the lateral line. Some
investigators have found that scales from this region are often best for age-
determination, although Krzykawski (197€) stated that scales from the caudal region
were best for age and growth studies. Experienced scale readers have found that
scales frozen after collection are easier to interpret than those kept at zoom
temperature.

To read the scales, the preferred method is to clean them in a mixed solution of 5%
ammonia and ethanol for about 10 minutes in a clear watch glass. The scales can be
examined under transmitted diffuse light under a binocular dissecting microscope or
in a simple microfilm reader. An alternate method is to mount cleaned, dry scales
between two glass slides and read with the microfilm apparatus. This is the method
used here because such samples were readily available and because the microfilm
reader available could not accommodate wet scales in a watch glass.

In this workshop, otoliths and scales were examined from Greenland halibut caught
during a research vessel survey in Div. OB in November, 1990. Readers independently
aged the scales and otecliths from 20 fish of various sizes (Table 1)}. The readings
from the first set of samples were not kept by the agers while reading the seccnd
set. In all cases, the length and sex of the fish was available to the reader upon
request. Many otoliths from other areas and seasons were also examined by interested
readers, but were for purposes of discussion and comparison only, and are therefore
not presented.
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3.

b)

Table 1. Ages of otoliths (0} and scales (5) of Greenland halibut collected in Div. 0B,

Reader
Sample : 1 2 3 4 5 6 7 8 9
No. Length Sex 0 5 c' s Q S ] S o] 3 ] s o] S e} 8 8
63 35 M 7 4 B 8 7 7 3] [ 8 4 7 5 5 6 7 6 5
T4 40 F 6 5 6 4 5 5 3 5 7 6 5 4 [ 5 B 7 5
76 28 M 5 [ 3 2 4 3 4 2 3 3 4 3 4 7 5 6 4
17 31 M 3 3 3 4 3 3 4 3 3 3 3 3 4 3 S 3 4
a0 40 M 5 7 6 [3 5 5 5 5 [ 7 [ 5 6 5 6 7 5
96 25 M 3 3 3 2 3 3 3 3 3 3 3 2 3 3 4 3 3
446 60 M 7 ? B 8 10 9 8 9 - - 8 7 10 8 13 8 9
449 63 M - [ - 9 - 10 3 10 11 7 - 5 10 6 11 [ 10
476 64 M > 7 9 8 9 9 11 9 13 9 8 8 10 9 10 9 10
479 74 F 9 12 9 11 10 11 11 12 10 13 11 12 12 14 12 14 14
486 63 M 10 8 11 7 11 711 9 11 8 11 7 10 8 10 10 9
489 87 F 12 12 9 11 g 12 12 12 14 13 9 - 14 13 14 12 15
491 69 F 10 10 11 ] g 11 10 1ip 14 12 9 14 160 10 12 10 12
492 30 F 9 15 12 16 11 15 12 18 16 186 iz 15 - - 15 15 16
493 69 F 13 11 9 9 10 10 12 10 10 g 9 8 10 9 11 10 12
50z | B0 F 10 8 10 10 12 12 15 13 13 14 13 11 13 14 14 14 13
507 103 F 15 14 14 13 11 13 15 14 17 18 11 12 16 13 15 14 17
508 98 F 15 12 12 11 10 13 12 12 15 11 11 11 15 12 15 12 17
511 . B8 F 15 15 1z 11 7 11 14 16 13 14 0 10 14 13 13 12 15
513 63 M 10 g B 8 8 9 10 10 9 8 g 8 9 10 11 11 10

Div. 1D, beth otoliths from each fish were available for examination.
this workshop was done with whole poliished otoliths and reflected light, although

American plaice

The methodology used for collecting and ageing American plaice otoliths is virtually
identical to that described for Greenland halibut. For all samples except those from

The ageing in

several other methods were discussed and otoliths prepared using some of these

methods were examined. These alternative methodologies included:

- Mounting otoliths on a slide using a fast hardening resin "Lackside 70" (Ref.
No. 40-8100, supplied by BUEHLER), with the left otolith sulcus—down and the
right one sulcus-up. Ctoliths were then polished using a variable speed
ECOMET III polishing machine. The otoliths were examined with a binocular
stereo-microscope, using reflected light against a dark background {Godinho,

1991).

- Otoliths are embedded in polyester resin blocks, black colour being used to
avoid light interference during the reading. Blocks are then cut with a
.circular saw, in thin slices (0.4-0.7 mm). These sections cross the large
axis of the otolith, through the middle of the nucleus (Bedford, 1983).
Observations of the thin slices can be made with either reflected or
transmitted polarized light, To give the best resolution in the picture,
lighting is supplied by optical fibres which can be directed on any part of
the otelith. A video camers is connected on the binocular and can be focused
on any part of the otolith (ridge, centre, specific ring, etc.}). The picture
is displayed on a video monitor and viewing can be done by several readers,
and discussed. A printer can also be connected and the image reproduced on

paper.

- Examination of whole polisﬁed otoliths wusing transmitted (instead of

reflected}, polarized light.

In this workshop, otoliths from American plaice caught in Div. 1D, 3L and 3P (Subdiv,
3Ps) were examined. Approximately 20 samples from each Division were aged by each
reader, with the length and sex of each fish being available prior to ageing.

month of capture for the 4 groups of samples was as follows:

Area Month
1D November
3L Novenber
M June
3Ps February

Results and Discussicn

a}

Greenland halibut

The

Most agers had little or no experience reading Greenland halibut scales, and only a
few had read otoliths from this species previous to the workshop. Prioxr to reading
the scale and ctolith samples, participants were able to examine some other specimens
and briefly discuss ageing criteria. For some, this represented the first real
experience in ageing Greenland halibut. Thus it was decided to keep the sample sizes
fairly small to allow additional time for readers to become familiar with the

2. halibut scales and octcliths.
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Eight readers independently aged both the scale and otolith samples, while a ninth
reader examined the scales only. The results are shown in Table 1. As can be seen
in Fig. 1 and 2, there was a tendency in most cases to count fewer rings on the
scales than the otoliths. However, the reverse was often true for the very oldest
fish. There was often a wide range in possible ages, although there was usually some
agreement for most scales and otoliths.

- e Scales <
16 - o Otaliths I ) | ]

Age (years)

| b lp bl My
‘I M l ]

il ! '

] 1, 1 1 1 | 1 1 1 1 1 1 1 1 1 ] 1 1 1 1

63 74 76 77 80 98 446 449 476 479 486 4B9 4951 492 493 502 507 508 511 513
Sample number

Fig. 1. Readings of Greenland halibut scale and otolith samples from Div. 0B.
Circles represent greatest agreement among readers on a particular sample.
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Fig. 2. Comparison of Greenland halibut scale and otolith readings of the samples
from Div. 0OB. The numbers represent the number of observations at each
point. The straight line through the origin represents agreement for a
reader on scale and otolith age. .

The results from the workshop are not unlike those of an earlier exchange between
Canadian otolith readers and German scale readers (Fig. 3}, which showed a tendency
to age small fish younger by scales and vice versa for larger fish, when compared to
otoliths. The reasons for this were not fully explained at the time of that
exchange, or in this workshop.
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Fig. 3. Comparison of Greenland halibut scale and otolith readings from an earlier
exchange between Canadian otolith reader and German scale reader.

After the scale and otelith samples were aged and the results compared, readers were
able to reexamine a few of the samples and discuss differences in opinion. This was

thought to be particularly helpful with the scale interpretation, as most readers
were inexperienced in this technique. In any case, it was cbvious that further work
needs to be done in comparing Greenland halibut ageing, particularly between scales
and otoliths. Tt was felt that the best technique for examining scales is the "wet"
method described previcusly. However, the microfilm equipment available to read the
scales could not accommodate this type of material, so dry slides were used, perhaps
reducing the scale clarity.

American plaice

Five readers independently aged the four American plaice oteolith samples, and the
results are shown in Tables 2A-D., In general, agreement between readers was best for
Div. 3M and worst for Div. 1D (Fig. 4). Most readers had previous experience with
American plaice otoliths from Subarea 3 but had negligible experience in reading
otoliths from Div. 1D. Thus there were several otoliths from this division which
produced little or no agreement among agers.

Table ZA. BAges of otoliths of American plaice collected in Div. 1D.

Reader
1D Length Sex 1 2 3 4 5
i 35 F 7 7 7 8 9
2 31 - 8 9 7 8 8
3 30 F 9 10 6 8 8
4 34 F 11 11 7 11 10
5 33 - 11 12 8 12 10
6 36 F 8 8 7 10 10
7 318 F 12 13 9 11 11
) 39 - 11 - 9 9 10
9 490 F 9 9 9 12 11
10 42 - 11 12 10 11 12
11 44 F 10 10 10 13 11
12 45 F 8 8 10 14 11
13 46 - - - 11 17 12
14 47 - - - 11 16 13
15 48 - 8 ] 12 17 i3
16 50 F - - g 16 14
17 52 - 10 12 12 16 15
18 29 - 7 7 7 7 7
19 27 - 11 11 8 10 8

b
[=3
v
n
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w
~1
o
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Table 2B. Ages of otoliths of American plaice collected in Div. 3L.

Reader
ID Length Sex 1 2 3 4 5
51 35 B 11 11 7 7 10
52 29 M 8 9 6 9 8
53 33 M 3 ] 7 10 10
59 34 F 9 3 7 9 ]
67 47 F 10 12 9 10 12
69 39 M 10 19 9 13 11
72 38 F 9 9 9 13 9
76 42 M 10 19 Y 10 10
77 18 F 5 5 4 s 4
81 _ 44 M 10 9 10 10 12
82 45 F 9 g 9 12 13
83 46 F 10 11 10' 11 12
84 52 F 12 12 12 13 13
90 48 F 10 10 11 14 14
92 43 M 7 7 3 8 8
93 40 M 8 8 10 10 9
94 16 M 3 3 4 3 4
95 17 M 1 4 4 3 4
96 50 ) 13 13 12 14 15
97 54 F 13 13 12 13 16
91 49 F 10 10 11 16 14
61 36 F 11 10 B 13 12

Table 2C. BAges of otecliths of American plaice collected in Subdiv. 3Ps,

Reader
IDp Length Sex 1 2 3 4 ]
1 28 M 8 8 8 7 7
8 33 M 8 7 9 9 8
12 35 i 10 11 . 10 9 8
14 37 M 5 4 8 6 8
19 40 M 7 7 9 7 9
20 41 M 10 10 10 9 9
26 45 M 9 9 11 9 10
27 46 M ] - 11 10 10
29 47 M 9 9 11 10 10
30 52 M 10 10 12 13 11
65 50 F 14 13 12 16 11
72 55 F 13 14 13 . 14 12
75 57 F 11 10 i4 14 13
77 58 F 12 12 15 14 13
19 60 F 14 13 15 - 14
80 61 F 12 12 16 14 14
83 63 F 12 12 15 - 15
85 71 F 20 21 18 20 17
119 - - 9 8 10 12 11
213 67 F 15 - 17 20 16
Table 2D. Ages of otoliths of American plaice c¢ollected in Div. 3M.
Reader
io Length Sex 1 p3 3 4 5
1 29 F 4 4 7 5 5
2 32 F 5 4] 7 5 5
4 33 F 5 5 8 ] 5
6 34 F 4 4 6 3 5
7 34 F 4 4 7 4 5
8 35 F 4 4 7 5 5
9 35 F 7 8 8 "6 6
10 37 F 7 7 8 10 8
11 16 M 8 8 9 9 8
12 416 M 6 7 9 10 8
13 45 M 5 & 8 7 7
14 44 M 8 8 5 9 9
18 42 M 9 - g 8 9
21 42 M 7 8 9 8 7
23 ‘41 M 2] 8 8 8 8
24 40 M 8 B 8 8 7
25 40 M 10 10 .8 10 9
26 40 M 7 7 i 7 7
27 39 M 9 S 8 13 8
29 38 M 8 7 7 9 8
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Fig. 4. Readings of American plaice otolith samples from BDiv. 3M, 3L, 1D and
Subdiv. 3Ps. One circle indicates 40% agreement; two circles, 60%. Circled
sample numbers represent otoliths chosen for further study and discussiocn.

In general, disagreement on the ages stemmed from interpretation of the nucleus or
first ring, double or split rings, and the growth at the edge of the otolith, which
are the typical problems observed in ageing studies. There was discussion on the
amount of grinding of the larger otoliths necessary to bring out all the rings
clearly. It was noted that other methods, such as the slicing technique described
previously, sometimes allowed a clearer view of an otolith. However, it was also felt
that these techniques had some disadvantages, such as the number of sections
sometimes required to obtain a cut through the nucleus of the otolith. The relative
merits of éach method were discussed but no conclusions as te the ‘best method’ could
be drawn because it was not possible to prepare and interpret otoliths using all
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methods. Regardless of the technique used to prepare and examine the otoliths, Fhe
decision on ageing ultimately depends on the interpretation of often complex ring
st.ructures.

In an earlier interchange of American plaice oteoliths between EEC-Spain and Canada,
there was poor agreement on the ageing of samples from Div. 3M (Zamarro and Bredie,
1990). This was thought to stem from differences in opinion on what formed the
nucleus of the otolith. These differences were largely resolved at this workshop and
better agreement was achieved with the oteliths from Div. 3M, although some
differences still remain.

In the samples from each of the four areas, there were some otoliths which produced
wide differences in opinion on their age (Fig. 4). These otoliths were selected for
further study and discussion, and in most cases some agreements on age were reached.
Workshop participants found this approach useful in settling differences in
interpretation. These discussions and re-examination of otoliths were also useful
in explaining biases, e.g., in many cases, one person consistently counted more rings
than the other agers for most of the otoliths in a sample.

c) General

While it was possible to examine briefly materials from other areas or materials
prepared with different methodologies, circumstances did neot allow more detailed
comparisons of ring patterns, methods, etc. Thus, as noted previously, it was not
possible for the workshop to give definitive statements on which methods were best.
However, the workshop did give participants an understanding of which techniques are
widely used, and served as a forum for discussion and comparison of results. It is
this exchange between participants that makes workshops such as these worthwhile.

Recommendations

a) Greenland halibut

An exchange of Greenland halibut otoliths and scales (from the same fish),
collected in Div, OB and Div. 2G in October-November 1991 should be carried

out. Two samples of 55 sets of scales and otoliths (110 fish in total)
should be exchanged as follows:

Sample
Participating lab I II

Order of exchange

Mont Joli, Canada

S5t. John's, Canada
Copenhagen, Denmark
Santander/Vigo, Spain
Lisbon, Portugal
Rostock, Germany!

U W
(o W& N TE Rl 8]

! Will arrange for exchange with PINRQO, Murmansk, Russia if

possible. All results will be compiled and tabulated in Rostock.
L) American plaice

An exchange of American plaice otoliths from various NAFO divisions should be
carried out. A sample consisting of 50 otoliths from fish of varicus sizes
will be prepared from each of the following divisicns: 1D, 3L, 3N, 3M, and
3Ps. The crder of exchange will be St. John'’s, Vigo, Lisbon, Copenhagen, St.
Pierre, with all results sent to St. John’s for compilation.

) General

Following the exchange of ageing material for both species and subsequent
investigation and discussion of differences, a further worksheop should be
held, probably sometime in 1993. This would focus on the exchange results

and would aim at establishing consistency in age determination of Greenland
halibut and American plaice.
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APPENDIX II. REPCRT OF STANDING COMMITTEE ON RESEARCH COORDINATION (STACREC)

Chairman: A. Avila de Melo. Rapporteur: B.W.Jones.

The Committee mef at NAFO Headquarters at 192 Wyse Road, Dartmouth, Nova Scotia, Canada on
10 June and 13 June 1992. Representatives from Canada, Cuba, Denmark (in respect for the Faroe
Islands and Greenland), European Economic Community, Iceland, Japan, Russian Federation and an
observer from the United States of America were present.

1. Fisheries Statistics
a) FProgress Report on Secretariat Activities in 1991/92
i) Acquisition of STATLANT 21A and 21B reports for recent vears

STACREC continues to be greatly concerned about the delays in the national
reporting of fishery statistics through the STATLANT system. Althcugh the
problem was usually with the submission of the STATLANT 21B reports, since
1989 there have been exceptional delays in STATLANT 21A submissions. The
deadline for the submission for the provisional statistics in STATLANT 21A
reports for 1991 was 15 April 1992. So far data have been received from 14
countries (components) but are still outstanding from 3. These delays have
affected both stock assessment work as well as the publication of the
Statistical Bulletin. The Secretariat, in its customary role, regularly sends
reminders to the statistical offices and scmetimes’' to national
representatives of Contracting Parties. The Scientific Council has also in
1991 brought this matter to the attention of the Contracting Parties through
the Fisheries Commission. This process, however, did not result in any
improvement in the sitvatien.

ii) Publication of statistical information

The publication ¢f NAFO Statistical Bulletin {(Vol. 3%) with STATLANT 21B
reports for 1989 has been long overdue due to data still outstanding from
France (M) and Norway.

¢+  The Secretariat completed the historical review of catches of selected
species by stock area and country for the period 1280-%0 (SCS Doc. 22/5)
although no reports were received for either EEC-France{M) or France (SP) for
1990. It was also noted that the 1983~85 data had not been received
separately for each compenent of the French catches. It was stated by the
representative of EEC-France that these data should be made available
shortly.

iiiy Dpdating of fishery statistics database

In respcnse to last year’s recommendaticn of STACREC that EEC-Germany be
requested to continue reporting the catches of the former GDR and FRG fleets
as separate components, the German representative reported that there was a
national legal requirement to report data as a single country. Nevertheless
the Rostock fleet would in future continue to fish the national quota for
redfish in Div. 3LMN, and those data could be identified for stock assessment
purposes.

STACREC is aware that all stock assessments carried out by STACFIS currently
use figures agreed to be the best estimates of the catches. Such estimates
are usually based on information available from different scurces, namely the
STATLANT system, surveillance and sampling programs. STACREC also noted that
other data useful to the calculation o0f those catch estimates are being
collected through other NAFO Standing Committees such as STACTIC and STACFAC,
namely the number of fishing days by fleet/month/Division {the Hail System),
and catch levels for non-Contracting Party fleets. Therefore, STACREC
suggested that the Scientific Council iddentify all the relevant data
collected by other Standing Committees, and regquest that they be made
P available for use in stock assessments. The data should be submitted in as
disaggregated a form as possible., These data could then be circulated by the
Secretariat to members of the Scientific Council prior to the June mesting,

As reported to STACREC in June 1991, the Secretariat had updated the catch

and effort database back to 1960, but was awaiting the disaggregated data

from EEC-France (M) and France (SP) for the period 1983-85 before preparing the
9 ' 30-year time series summary.

b) Review of Reporting Requirements for Submission of STATLANT 21A and 21B Statistics

STACREC discussed at length the difficulties associated with the late submissions of
STATLANT data. The problems for the stock assessments and the work of the Scientific
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Council were quite evident and a general agreement has been recorded about the need
that Contracting Parties. should make their nominal catch and effort data available
prior to the June Meeting of the Scientific Council. The EEC-EUROSTAT representative
commented that while welcoming, in principle, the requirement to submit statistical
data prior to a stock assessment, any earlier deadlines proposed to satisfy the
requirements of the assessment scientists will create difficulties as far as the
Community’s national statistical services were concerned. Discussions held with
these services while developing the Community legislation covering the STATLANT 21A
data had shown that the 30 June was the earliest realistic deadline for these data.
Re further stated that since the STATLANT 21A data were obtained by aggregating the
STATLANT Z1B data, a similar deadline for the STATLANT 21B data would appear
appropriate.

While recognizing various difficulties in obtaining data on a timely basis from the
representative statistical offices, STACREC noted the timely submission of fishery
statistical data by the Contracting Parties was a serious matter which was not
adequately reflected in the formal documents of NAFO provisicns. In particular,
STACREC recommended that the Scientific Council consider the inclusion of a new Rule
in the Scientific Council Rules of Procedure, to place a legal requirement for
Contracting Parties to observe the deadlines for submission of STATLANT data. In view
of the data requirements before the June Meeting of the Scientific Council, STACREC
propesed that the deadlines should be 15 May and 30 June for STATLANT 21A and 21B
data, respectively. STACREC felt the observance of these new deadlines would ensure
that nominal catches would be available for use in the stock assessments at the June
Meeting of the Scientific Council. STACREC recommended that the Secretariat should
contact the Contracting Parties to consult them about the practicability of meeting
the proposed deadlines and that STACREC should review the responses at the next June
meeting.

In addition, to facilitate the work of the Designated Experts who prepare preliminary
asseggments before the June Meeting, STACREC conveyed the wview that STACFIS should
be in a position to request national representatives to provide preliminary
statistical data to Designated Experts, on an informal basis, in good time for
incorporation in the assessments.

Fifteenth Session of the CWP, July 1982

The Secretariat presented the customary decument (SCS Doc. 92/11) which had been
prepared for presentation to the 15th Session of CWP (8-14 July 1992). The document
summarized the present state of data reporting and availability, and included an item
on the high seas fisheries which reflected STACREC discussigns of 1990. Progress in
NAFO with respect to concerns of non-Contracting Party fisheries in the Regulatory
Area, and the progress on the Hail System to monitor Contracting Party vessel
activities were also reported.

STACREC noted that the Council was usually represented at the CWP Meetings by the
Assistant Executive Secretary, Chairman of STACREC and any representatives from
Contracting Parties. However, the Chairman informed STACREC that he would not be
available because of research survey commitments. Considering alternates, STACREC
recommended that H. Lassen (EEC-Denmark) or H. P. Cornus (EEC-Germany)' be requested
to represent STACREC at the CWP Meeting.

2. Biological Sampling

a}

b}

Progress Report on Activities in 1991/92

The Provisiocnal List of Biclogical Sampling Data for 1980 was tabled (SCS Doc. 92/6).

Data for the 3-year publication, Inventory of Sampling Data for the periocd 1985-89,
were received at the Secretariat in late~1991 and re-confirmed by the Secretariat by
April 19%2. The publication is now in the final stages of preparation and is due to
be completed this year,

Forms and Deadlines for Submission of Data

Ne changes were proposed to either the forms or deadlines for submitting bioclogical
data.

1

H. P. Cornus represented STACREC at the CWP Meeting.
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c) Review of Naticnal Sampling Programs for the Second Half of 1992, and 1983.

STACREC reviewed the level of biplegical sampling of the fisheries in the Regulatory
Area carried out by the national programs. It was noted that for 1991 no information
on length/age compositions of the Russian commercial catches was available, and this
situation will probably continue in 1992 and in the near future. As for EEC-
Portugal, a full coverage of the varicus fisheries had finally been achieved in 1291.
However, the Portuquese sampling program is partially supported by EEC funding only
until the end of 1992, and.a reduction in the level of sampling is to be expected in
the program if funding is not renewed or replaced by funding from Portugal. Thus, for
1993 STACREC expected a severe drop in the amount of information from the commercial
fisheries in the Regulatory Area. STACREC therefore requested the Scientific Council
to urge all countries to maintain representative sampling of the fisheries in the
Regqulatory Area, by gear/season/Division, without which assessments for stocks in the
Regulatory Area will be severely hampered.

3. 'Bioloqical Surveys

a) Review of Survey Activities in 1991

An Inventory of Biological Surveys conducted in 19%1 was presented by the Secretariat
(Table 1) , which STACREC reviewed before preparing the list for inclusion in the
report of this meeting.

b) Survey Plans for 1992 and 1993, and their use in the 1593 Assessments

An inventory of surveys planned for 19%2 and early 1%93 was prepared by the
Secretariat (Table 2}, which STACREC reviewed before finalizing the tabulation in
this report.

The representative of the Russian Federaticn announced that due to financial reasons
there was a high probability that Russian surveys in the NAFO Area in 1992 and 1993
will be cancelled.

A discussion took place about the possibility of updating assessments made at the
June meeting with survey data cbtained later in the year. It was concluded that
assessments would only be reopened if this appeared to beé justified and if a Special
Meeting was requested for that purpose.

c) Review of Stratification Schemes

There was nothing to report on this topic. STACREC agreed that this agenda item
would not be necessary for next June’s Meeting.

d) Cooxdination of Surveys in 1992-83

The offshore fishery for Greenland halibut had increased since 1820 in Subkarea 0B and
in Div. 31M, The information available for assessment of the entire stock in
Subareas 0-3, particularly the surveys data, were rather incoherent because most of
the surveys were directed towards other species with information on Greenland halibut
as a by-product. STACREC therefore recommended that descriptions of these surveys
be compiled and that the possibility for a better ceoordination of these surveys be
investigated. If problems of comparing survey results are identified, comparative
studies sheuld be undertaken.

A proposal was made for creating a special project for surveys to be undertaken
funded by NAFO using Contracting Party research vessels with international scientific
crews. STACREC recognized the importance of biolegical surveys in the assessment
process, however, it was considered that a useful series of survey data can only be
provided by a long-term commitment. The Committee was of the view that the main
priority was tc maintain the existing surveys rather than to initiate a new program.

It was noted that some of the surveys currently being carried out may not be
continued in the future and this may have adverse affects on the assessments. STACREC
suggested that if this situation was expected, thée Designated Experts should
anticipate it and should indicate to the Scientific Council that an assessment might
not be forthcoming if essential survey data were not available.

STACREC noted that the date of the ICES/NAFO Workshop on methodology of surveys for
Harp and Hooded Seals had been changed toe 5 to 12 October 1992 to avoid a clash with
the NWAFC Annual Meeting. The Report cof that Meeting would be forwarded to the
Scientific Council, and would be available for review in June 1993.

4. Other Matters

a) List of Fishing Vessels for 1989

The triennial publication of the List of Fishing Vessels for 1989 was published in
January 1992. It was agreed that the Secretariat should now request data for the next
compilation of the list for 1992,
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Table 1.

Inventory of biological surveys conducted in the NAFQ Area during 1901.

Sub- Ko, of Bub- No, of
area Div. Country Months Type of survay sets erea Div. Country Menths Type of survey sata
STRATIFIED-RANDOM SURVEYS QTHER SURVEYS
0 B SUN/DEU 11 G. halibut, granadier 59 1 A GRL 2,4, White whale, aampling
" temperature, salinity 5,10
GRL 8.9 Harp seal, sampling
01 3 GRL 79 Shrimp, bottom teawl, 260 AB GRL 4 White whale, serisl
ABCDE hydrography GRL 11 G. halibut, small redfish 51
bottom trawl
1 ABCD GRI 8,9 G. halibut, grenadier 139 JPH 11 G. halibut, redfish - 51
bottom trawl juvenlles
A-D JeN a-3 Bottom trawl survey on 164 asc GRL 1 Trawl gear sslaction studies 77
G. halibut BOF GRL 1 Young cod - gillnet 200
BCDEF  DEU 10-11 Cod, bottom trawl 97 CDE GRL 7 larga cetacean photo-id
B GRE 5,10 Shrimp, bottom trawl, 29 and biopay sampling
fish stomachs
DE GRL 10 Shrimp, bottom trawl, 15 2+3 JK SUN 11 Capelin, temparature 11
hydrography salinity
2 G SUN/DEU 10-11 6. halibut, grenadier. 139 3 K SUN 9 G. halibut, grenadler, 31
tempearature, salinity temperature, salinity
H SUN/DEY 11-12 G. halibut, grenadier, 51 LNO SUN 5 Capelin, temparature, 1]
GH CAN-N 11-12 Groundfish sallnity
J CAR-N 5,78 Groundfish suN 11 Larval capelin, B0
43 JK CAN-M 6 Lazval £ish temperatuze, salialty
CaN-N 7 Shrimp 4 R CAN-G LR] Crab trap, plankcon, diving 26 nets
CaN-8 10 Capelin (SCUBA), & trawl surveys 10 diven
CAN-F 10-11 Hydroacoustica on recruitment (Bonne 20 trawl
CAK-N 11-12 Ground£ish Bay, Newfoundland) tous
JKL CAN-N 1-2 Hydroaceustica Rewfoundland} 272 traps
CAN-N 4.;—. Oceancgraphy 916 plankten
L tows
CAN-N 6 Larval flah CAN-Q 11 Berring acoustica
CAN-N 9-19 Pelagic RT CAN-G 5,11-12 Bivalve parasite/pathoclogy T ajtes
RST CAN-G -6, Commercial se¢a sampling 120 trips
3 K CAR-N 12 Groundfish 8-10 {lobster)
KL CAN-N E Qoeancgraphy S CAN-D .1 Acoustics
CAN-N 10 Cod/capalin T TRR-G 1-12 Phyto- and zooplankton 100 sites/mo
CAN-N 5-8 Hydroacouatica 6,9,11 &ast PEI 67 other
KL¥a R 10 Salmon altea
L CAN-N 1,5,11, Groundfish CAN-G 1-2 Sampling of smelt by-catch 27
12 . in Miramichi estuary
CAN-H 3 Cod tagging CAN~G 4-6 Crab sea-sampling aboard 1121
CAN-N 3,10 Pelagic (hezring} compercial fishing vessala
ChN-N 4,5, Crab (NB, Quebac & PEI}
6,8 CAN-G 5-6 Sampling of gaspereau fishery 20
8,10,11 in Miramichi River
CaR-N 445,86, CRN-G 5-6 Sampling of gaspereau filshary 50
8,9 in Margaree River
CAN-N 4 Gear trials CRN-G 5-6, Crab sea-a. 1ling aboard 202
CAN-N 5 Hydroacousticas 7-10 :mrcial‘ﬁshing 48
CAN-R 5,7 Larval fish vessels (NS}
CAN-N 5,6-7 Capalin
CAN-N 7 MUN/Oceanography ! CAN-G 5-B Monthly research sampling 127
N CAN-F 4 Gear trials in Miramichi estuary
CAN-H 5 Groundfish CAN-G 5-12 Monthly trawl survey on snow 78
LHO CAN-N [ Flatfiah crab population character—
CAN-N B Redfish istica (Baie des Chaleurs)
CAN-N 11 Groundfiah CAN-G €=7 Crab trap survey for cateh- 40
BUN i-6 Groundfish, temperatura, 281 abilicy & selectivity atudy traps
salinity (Baie deys Chaleuras)
LNOPs CAN-N 5 Capelin CAN-G 7 Mackarel eggs 138
Lo CAN-N B Juvenile flacfish CAN-G -8 Inshore sampling of 42
H E/ESP 7 Groundfiah 120 juvenile herring
SUN 4-5 Groundfish, temperature 107 CAN-G -8 Inahore sampling of 103
aalinicy juvenile hake
B/ESP 4 Cod tagging CAN-G T-8 Lobater monitoring of 75
L5 CRN-N 6-9 Juvenila flatfish biolegical characteristics
CAN-N 10 Groundfish by trawiing
Q CAN-N 4 Graundfish CAN-G 7,10 Bottom trawl in Miramichi 13
OP3a CRN-N 4 Crab astuary
P CAN-N 2 Groundfish CAN-G 6-3 Distribution and aggregative 48
CRR-N g-10 Hydroacoustica rasponsa of winter flounder
] CRN-N 4,8-5 Scalleps relative to herxing apawn
FRA-SF 2-3 Bottom trawl 109 CAN-G -3 Herring spawning bed
CAN-G -3 Harring spawning wave study 132
344 PnRS CAN-N 1 Groundfish (IML) CAN-G 12 Juvenila herring "0
PRY CAR-H 3 Redfish CAN-G 12-3 Sampling of juvenile herring 5
by=catch in smeltc fishery in
4 R CRR-O 5 Migraticn - ced 56 Restigouche Rivar
RST CAN-Q 9 Shrimp - redfian 227 vah CAN-SF 1 Barring acoustics n/a
S TAN-0 3-12 Growth — crab 8 surveya/ CAN-SF 10 Sealworm inventory 50
9 nmets CAN-SF 12 Herring acouatics nila
CAN-O 10 Assaxsment — scallops 100 WK CAN-SF 1 Gear trials sz
T CAR-G 4 Groundfish migration, L1 CAN-S5F (3 Gear trials 23
distribution b'e CAN-SF 1.8 Herring acouatics nia
CAN-Q 4-19 Migration — crab 4 surveys/ CAN-SF Harring acoustica n/a
130 traps CAN-SF 10,11 Herring larvae 160
CaN—Q 5~8 Aszessment - crab 4 surveys/
20 traps 4+5 X¥z usa -8 MARMAP /EMAP 17
CAN— 7-8 Assesament — scallop 2 surveys/ USA §-10 Plggyback plankten 29
€5 seta h.¢:2 ] CAN-SF 2,190 Ghoat net survey nfa
CAR-G 7-11 Bottom trawl for crab blcomaas 214 Xz CAN-SF 11 Zooplankton 10
estimation {NB, NS, Gaspe CAN-SF a-1¢ Swordfiash, tuna tagging nfa
peninsula and PEI)
CAN-G 8 Juvaenile cod 47 5 Y2 USA 2 Ichth.-Harring/Sand lance 123
CAN-G 9 Groundfish abundance 198 UuSA 10 Ichth.-Herring/Sand lance 11%
™n CAN-G 10 Barring acoustic 20 USA 11 Ichth.-Herring/Sand lance 126
wn CAN-Q 5 HMackerel - acoustic USR 12 Ichth. -Harring/Sand lance 148
Vs CAK~SF 3 Groundfish 15 H CAN-SF 10,11 Herring larvas & acouatics 97
VNX CAR-SF 5 Scallop 5 Ze,w USA 7-8 MARMAP /EMAP LR
SUN 10-12 Juvenile silver haka BO usk 9-10 Piggybeck Plankton 42
W CAN-N 1 Hydroacoustics
X Ush 1 Spring bottom trawl 16 5+6  YZA USA 1 Ichth.-Herring/Sand lance B4
10 Autumn, bottom trawl 16 USA 3 Ichth.-Herring/Sand lence k1]
4+5 VWKZe  CAN-SF T Groundfiah 225 [ A usa 3,10 Ecol. §1. pump, 9
Usa 7-8 MARMAP /EMAP 10
5 b4 USR 1-8 Summey bottom trawl B4 USA $-10 Piggyback Plankton 24
Yz USk 3-q Spring bottom trawl 161 B Usa 9-10 Piggyback Plankton 23
USA 8 Sea scallop 197 BC USA T-8 HMARMAP /EMAP 30
USA §-10 Autunn bottom trawl 182
2 CAN-SF 2 Groundfish 132
CAN-5F a Scallop 147
[ A USA §-12 Estuarine-bortom trawl 120
ABC Usk 3 5pring bottom trawl 156
USA 73 Sea scallop 228
UsA 9 Autumn bottom btrawl 156
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Table 2. Biological surveys plarned for the NAFO Area in 1992 and early 1993.
Country  Area Type of Survey Dates Country Area Type of Suzvey Cates
STRATIFIED-RANDOM SURVEYS - 1992 Herring spawning bed sarvay hug-Sep
Distribution of benthic fish, Sep
CAN-G 47 Bottom trawl survey for crab Jun-hug Miramichi estuary
bicmass estimation Snow crab tagging atudy sep
(NB, NS, Quebec & PEI) Tagging of juvenile hake in act
Juveniis cod Jul Hiramichi eatuary
Groundfish abundance Sep Biweekly aampling of by-catch Hov-Mar '93
Comparative trawl Sep in comngrcial smelt fishery
Juvenile herring Dec in Miramichi estuary
4TVn Harring acoustic [+11
CAN-N 2J+3K Shrimp 15 Jul-03 Aug
CAN-N 2J+3KL Groundfish survey 28 oct-16 Dec Capelin acoustica 25 Sep-26 Oct
L ral 01-12 Jun 2J+3KL Plankton 14-26 Jun
03-18 Aug Cod acoustics 28 Jun-20 Jul
28 Sep-09 Oct Qceanography-accustic 0z-24 Jul
02-13 Nov prefiling
3LNO Groundfish survey 21 Apr-03 Jun Ced/capelin plankton 12 Ocr—-02 Now
17 Rug-24 Sep KL Ichthyoplanktaon 18 Apr—04 May
19 cct~14 Dec 06-20 May
3Ps Scallops 24 Aug-04 Sep 27 May-1Z Jun
Ip+av Redfish 05-22 Aug Oceancgraphy . 15-31 May
12-19 Sep
CAK-Q IPn+4RST  Groundfish survey 10-30 Jan 13-3¢ oct
ARST Redfish - shrimp 20 Aug-17 Sep Capelin tagglng 15 Jun-03 Jul
48 Shrimp larvae 01-09 Hay Cod tagging 15 Jun—09 Jul
Growth crab 10-21 May Cod agouatica 28 May-20 Jun
Scallop assassment 022§ Jul Oceanography-acouatic 01-11 Jun
Scallop Assesswent 28 Aug—-08 Sap profiling
4T Rock crab saurvey 20 Bpr-15 May Gear trials 06-13 Jul
¢  Crab mortality 27 Apr-09 May Qceanagraphy 21-29 Jul
Crab selectivity 12 Jun-22 Jun Herring acousticas 02 Nov-13 Dec
Crab recruitment 25 Jul-07 Aug Demersal juvenils cod 11 Nov-03 Dac
3L Crab 10~16 Apr
CAN-SF 4VsH Groundfish 01-12 Mar 20 Rug-04 Sep
AUWX Scallop survey 06-22 May 07-23 Sep
4VWX+52e  Groundfish 22 Jun-17 Jul Oceanography 13-14 mpr
ST Groundfish 0B-28 Feb 22-28 May
Scallop survey 11 Aug—04 Sep 08-12 Jun
06-08 Jul
GRL 0B+ Shrimp, bottom trawl, 15 Jul-21 Aug 13-15% Jul
1ABCDE hydrography 20-24 Jul
1ABCD G. halibut, grenadier 10 Rug-11 Sep 27-29 Jul
bottom trawl 27 Jul-07 hug
1Cch G. halibut, grenadier 24 Nov-10 Dec 24-28 hug
bottom trawl 31 Aug-0% Sep
1EF Bottom trawl, £ish 25 Aug-10 Sep 21-25 Sep
1923 Ozt
16-20 Nov
E/FRG 1BCDEF Groundfish survey on cod 17 oct=20 Nov 14-18 Dec
HCSP trawl impact 19 May-03 Jun
E/ESP 3M Ced tagging Feb-Mar Capalin acoustirs 01-26 May
Groundfish survey Jul Cod acoustics 22-26 May
Gear trials 20-25 Jul
FRR-5P 3P Bottom trawl 17 Feb-25 Mar 3LNO Juvenile flatfish 05~-14 Jun
3aNo Capelin acoustics 22 Jun-04 Jul
JPN 1A-D Bottom trawl survey on Aug- Sep 3ra Capelin tagging 20 May-03 Jun
G. halibut
1co Bottom trawl survey on Nov- Dec CAN—) 4R Cod migration 09-30 May
G. halibut Plankten - cod 16-29 Jul
Hexring acoustics 14-29 Nov
SUN AV Juvenile ailver hake Qct-Dec Acoustics 08-18 Aug
4T Hackerel acoustics 27 May-07 Jun
usk 4X+5¥ T+ Spring Bottom Trawl MAr-ApL Experimental Crab 01 Jup—03 Jul
€RBC Autuin Bottom Trawl Sep—Oot Hackerel eggs 17-28 Jun
L34 Swomer Bottom Trawl Jul-Aug
S52+6ARBC Surf clam/Ocean quahog Jun-Jul CAN-SF AVaH Berring acousatics 07-1% Dac
Sea acallop Aug AVWX Observer training 01-06 Feb
6A EBstvaring-Bottom tzawl Jan-Dec aw Sealworm 04-0% Jun
AWN+52 Zooplankton 19-25 Jan
4X+52 Tuna tagging 04-0% Aug
OTHER SURVEYS — 1952 08-23 Sep
—_——— Herring larvaa 22 Oct-10 Now
CRN-G 4R Crab trap, plankton, diving Apr-Sap 52 Scallop larvee 23 Sep-10 Oct
{S5CUBR) and trawl survey Herring larvse/adults 04-17 Hov
{Bonne Bay, NEld.} Groundfish acoustics and 16~31 Mar
4RST Commercial sea sampling May-Jun trawling
{lobster} Aug-Oct.
45T Stimpson clam survey Apr-Nov GRL 1r Folar bear, tagging 28 Apr-27 May
4T Sampling of juvenile herring Jan-Mar Snewerah, pots 29 May-19 Jun
by-cateh in flshery in Narwhale, tagging 10 Aug-15 Sep
Restigouche River 1ABC Traw) gear selectien studies 1-15 Jul
Bottom— and aldwater—trswl Apr 1ABCDEE Minka and fin whale aerial study 21 Jul-21 hug
survey in Chaleur Bay to 1B White whale, sampling 1-15 May
to aoniter juvenila herzing 1leCo Harp seal, sampling 10-28 Rug
Crab sea sampling aboard Apr—Jun iBDE Young cod, gillnet 22 Jun-17 Jul
commercial Eishing vessels 1ChE Large cetacean, photo—-id and 21 Jul-07 hug
(NB, Quebec, PEI} bippsy sampling
Crab sea sampling aboard Apr-Jun 1E A. plaice, longlina 18-28 May
commercial fishing vessels Jul-Nov
(NS} JPN 1a-D Midwater tzawl survey on Aug-Sep
Crab trap survey for catch-— Apr-Jul G. halibut
ability and Selectivity study
{Bale des Chalsurs) usa 4X+5Y2+ MARMAP / EMAP Feb-Mar
Monthly trawl survey on snow Apr-Nov 6A
crab populatiecn charac— AX+5YE+ Piggyback Plankton Mar-Apr
taristics (Bale des Chaleurs) GAB Sep-Oct
Bottom trawling in Miramichi May 4X45Y2Z+ MARHAP fEMAP Jun-aug
estuary BABC Sap—Oct
Sampling of gaspereau Hay-Jun 5YZ Ichth.-Herring/Sand lance Got-Dec
fishery in Miramichi River SYZ+6A Ichth.-Herring/Sand lance Jan-Mar
Sampling cf gaspereau May-gJun 6A Ecology-Recovery af Sluge Jun—Oct
fishery in Margaree River Dumpsite
Monthly research sampling of May—Oct
ichthyo— and zooplankton
in Miramichi estuazy SURVEYS PLANNED FOR EARLY 18093
Bimonchly research sampling of May-Oct
salmonids in Morrell estuacy CRN-N 2HT+ Cod tagying 05-28 Jan
Monthly ressarch aampling May-Nov 3KLNO
in Kiramichi estuary 3KL Cod tagging 27 Jan-05 Feb
Bivalve parasite/pathology May-Dec k0 Josanography 11-15 Jan
Phytoplankton dynamlca, research Jun, hug, Hetring acouatics 18-25 Jan
aurveys and inshere sampling and Oceanography 15-19 Jan
(saat PEl and Goorges BDay) monthly 15-19 Mar
Lobster monitoring of blological Jul 3ps Groundfish (stratiflied) 05425 Feb
characteristics by tagging
Inshore sampling of Juvenile . Jul-aug CAN-Q 3Pn+4RST  Groundfish (stratifisd} 10-30 Jan
haka
Inshore sampling of Juvenila Jul-Sap CAN-SF AusW Harring acoustica 04-1% Jan
herring at night
Study of dietary ration of Aug
flounder on Flaherman’s Bank
Lobster monltoring of bicloglcal Aug
characteristics by trawling
Distribution and aggregative Aug-Sep

rasponse of winter flounder
relative to herring spawn
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b}

c)

d)

e}

Tagging Activities Reported for 19651

h list of tagging activities in 19%%1 had been compiled by the Secretariat (SCS Doc.
92/8). Representatives were requested to submit corrections or omissions during the
course of this meeting.

Review of Relevant SCR and SCS Documents (Not Considered in Items 1 to 3 Above)

No documents were presented.

Discrepancies Between NAFC and FAO Statistical Databases

The EEC representative reported that following the request by the Scientific Council
in 1991, EEC-EUROSTAT was conducting an analysis of the databases.

Cther Business

A suggestion was made that it could be useful in the stock assessments, to have
information on the amount of effort directed towards the main species. It was
proposed that an additional field could be added to the log books in which the target
species could be recorded. The Committee agreed to consider this matter further and
to return teo it during the September 1992 Meeting.

Acknowledgements

The Chairman thanked the rapporteur and the participants, and extended special thanks to the
Secretariat for their assistance in preparation of information for the meeting.

There being no further business the meeting was adjourned.
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APPENDIX ITI. REPORT OF STANDING COMMITTEE ON PUBLICATIONS (STACPUB)

Chairman: H. Lassen Rapporteur: A. Vazquez

The Committee met at NAFO Headquarters at 192 Wyse Road, Dartmouth, Nova Scotia, Canada on
8 and 12 June, 1992, In attendance were H. Lassen (EEC-Denmark} ({Chairman), J.E. Carscadden
(Canada), P. Kanneworff, Denmark (in respect ¢f the Farce Islands and Greenland), V.A. Rikhter
(Russian Federation), M. Stein (EEC-Germany), A. Vazquez (FEC-Spain) and the Assistant Executive
Secretary (T. Amaratunga). .

1. Review of STACPUB Membership

There were nc changes in membership since the last meeting.

2. Review of Scientific Publications Since June 1991

a) Journal of Northwest Atlantic Fishery Science

STACFUB noted Volume 12, containing 7 papers, 1 obituary and 3 notices (83 pages) was
published as planned with the publication date of January 1992.

The single issue of the Journal with respect to papers presented at the Special
Session on “"Changes in Biomass, Production and Species Composition of the Fish
Populations in the Northwest Atlantic over the Last 30 Years and Their Posasible
Causes” held in Brussels, September 6-8, 1989 with Mike Fogarty as convener, was
still in preparation.

The next regular lssue of the Journal {to be numbered subject to the progress of the
above Special Session issue) had to date 5 papers which had been processed for galley
preparation. It was hoped that publication would be possible by late 1992 when 2 or
3 more papers become available from the Associate Editors.

Ten papers from the Canadian - USSR bilateral scientific meeting on "Capélin in the
Northwest Atlantic" held in St. John’s in November 19%9C had been submitted and
reviews had been sent back to the authors for revisions of the papers. These papers
will be considered for a special issue of the Journal with J. Carscadden as editor.

b) NAFO Scientific Council Studies

Studies Number 15, containing 7 papers and 3 notices (67 pages) was published May
1991.

Studies 16, containing 17 papers and 5 abstracts of papers presented at the Special
Session titled "Management under uncertainties related to biology and assessment,
with case studies on some North Atlantic fisheries" held 5-7 Septemper 1990 and 2
notices (189 pages) was published November 1991.

Seventeen of the 24 papers, presented at the Cod Symposium entitled "Changes in
Abundance and Biology of Cod and Their Possible Causes" held 4-6 September 1951, had
been received and were in wvarious stages of preparation for the next issue of
Studies. Publication of this issue was expected tc be complete in late-1992/early-
1993,

The next regular issue of Studies containing miscellaneous papers {tc be numbered
subject to the progress of the above Cod Symposium issue) had to date S5 papers in
various stages of preparation. The issue will be finalized when about 2 more papers
were submitted.

c) NAFQ Statistical Bulletin

Despite the 30 June 19530 deadline for the submission of STATLANT 21B reports for
1989, as of April 1992, data were still outstanding from 4 countries or components.

These data were long overdue and publicaticn of NAFO Statistical Bulletin (Vol. 39}
had been significantly delayed.

As of May 1892, STATLANT 21B reports for 1990 were still outstanding from 7 countries
or compenents. The delay in the acquisition of final data will agaln have impact cn
the timely publication of NAFO Statistical Bulletin (Vol., 40}.

d) NAFO Scientific Council Reports

The volume (163 pages) containing reports of the 1991 meetings of the Scientific
Council in June and September was published and distributed as planned in December
1991.

STACPUB discussed possibilities ¢f making the NAFO publicatiens more eye-catching.
As one such element, as practised by many organizations, STACPUR recommended that
from now on, a photograph of participants at the June Meeting be included 1In one of
the leading pages of the Scientific Council Reports.
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5.

&)

£)

g}

List of Fishing Vessels

The triennial publication of the List of Fishing Vessels for 1989 was published in
January 1992 socn after the data became available to the Secretariat.

Inventory of Sampling Data, 1985-89

The final submissions from Centracting Parties for the Inventory of Sampling Data of
1985-89 were received in April 19%2. Compilation for the publication were near
completion and was due to be issued by late-1992.

Index and Lists of Titles

The provisional index and lists of titles of 125 research documents (SCR Doc.) and
21 summary deocuments (SCS Doc.) which were presented at the Scientific Council
meetings during 1991 were compiled and presented in SC$ Doc. 92/4 (22 pages}.

Production Cost and Revenues for Scientific Council Publications

Production cost and the revenues for the various publications related to the activities of
the Scientific Council were reviewed by the Committee. No significant departures from those
of previous years were observed.

Promotion and Distribution of Scientific Publications

a}

b)

Publicity and Response Regarding the Journal

STACPUB noted there had been a noticeable reduction in the free distribution of NAFO
publications as a result of a complete review of the mailing list by the Executive
Secretary and the Assistant Executive Secretary. The subscription list, however,
remained about the same,

STACPUB discussed possibilities of making the NAFC scientific publications more
widely known. It was noted that there are certain journals which address scientific
subjects as required by libraries and that it is possible to advertise in such
publications. STACPUB believed that the name of the Journal was considered quite
restrictive as it gave the impression of only accepting papers dealing with the
Northwest Atlantic and only with fisheries. STACPUB recognized that this matter
needed further consideraticon. In the interim STACPUB agreed cne possible route to
promote NAFC scientific publications was to send pamphlets describing the scientific
sccpe of the Journal and Studies to as many relevant laboratories and libraries as
possible. However, in order to have the best benefit it was evident that such a
direct mail ‘should be coordinated with for example a change of the name of the
Journal. BAlso display of the NAFO publications at symposia and other major meetings
cf marine scientists should be considered.

Invitational Papers for the Journal

STACPUB was informed that 11 papers on West OGreenland cod stock were under
preparation to be considered for a special issue of the Journal including an
invitational paper by Sv. Aa. Horsted. Two of these have already been submitted for
review, some others have been presented as SCR Doc., but the balance of the 11 papers
are not expected to be submitted before early 1993.

The Assistant Executive Secretary was asked to extend his appreciation to STACPUB by
M.D. Grosslein (USA) for accepting the invitation to prepare a special paper.
STACPUB noted that he will submit & proposed title and theme after some
consideration.

The NAFPQC secretariat was recently visited by the head of the Russian delegation, Dr.
V. K. Zilanov. The Executive Secretary and the Assistant Executive Secretary were
informed that there are many scientific papers in various Russian research institutes
that could now be considered for submission to NAFC for publication. The Assistant
Executive Secretary was hopeful that they would be submitted in the near future.

Editerial Matters Regarding Scientific Publications

aj

Editorial Activities

At its meetings since 18580, STACPUB had nominated a total of 391 research documents
as potential for publication in the NAFO Journal or Studies. This included 20
documents nominated at the June 1991 Meeting and 24 documents at the September 1991
Meeting.

Of the 20 paper nominated at the June 1991 Meeting, 5 papers had been submitted.
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Of the 24 papers presented at the September 1991 Cod Symposium, 17 were submitted on
schedule (leaving only 7 with unknown status}.

In addition, 7 papers from outside of the STACPUB nomination process were submitted
since June 1991.

STACPUB noted a fotal of 46 papers were published or were in their final stages of
preparation (19 in the Journal and 27 in Studies) since June 1991.

In addition a tetal of 26 paﬁers were currently in variocus stages of editorial review
for the Journal.

21l papers submitted for Studies were in their final stages of preparation.

STACPUB noted that the editorial process for some papers had been ongoing for a very
long time and considered that most of these papers will now be of little interest.
STACPUR recommended that the appointed Associate Editors for papers for which no
response had been received from the authors after 31 December 1091 inform the authors

that these papers will no longer be considered for publication unless the regquested
revisions are forthcoming within a month.

Further to the concerns expressed at the 3-6 March 1992 meeting, STACPUB was pleased
to nete that most reviews on papers from the 1989 Special Session had now bkesn
received at the Secretariat. While some editorial work was needed from the Editorial
Board on 3 papers, STACPUB was hopeful that the publication of the Journal issue
would be accomplished by the end of 199%2.

b) ‘Review of the Editorial Board

$v. Aa. Horsted joined the Editorial Board since the last STACPUB meeting and the
committee welcemed him 'in his new capacity as Associate Editor for Vertebrate
Fisheries Biology.

STACPUB also welcomed R. K. Misra in undertaking the new role as Associate Editor for
Biomathematics in the Editorial Board.

Papers for Possible Publication

a) Review of Proposals Resulting from the 1981 Meeting

STACPUB was pleased that submission from the nominations made in 19%1 had been good.

b) Review of Contributicns to the 1392 Meeting

In total, 85 Research Documents and 22 Summary Documenit:s presented to date to the
Scientific Council were considered by STACPUB, and STACPUB nominated SCR Doc. 92/14
and 15 combined with %1/121 and 125, 92/19, 26, 33, 42, 34, and 74 be considered for
the Journal and SCR Doc. 92/10, 20 combined with 63, 21, 41, 52, 55, 67 and 73 for
consideration for Studies.

Microfiche Proiects

STACPUB was informed that a total of 15 miérofiche sets of ICNAF documents were sold until
now, two of them in 1991,

On previous occasions STACPUB had considered making the NAFO documents since 1380 available
in a similar form. The microfiche technique for scientific documentation was now considered
obsolete by STACPUB, and among the systems avallable, the compact disk (CD) storage was
thought to be one of the most attractive. The Assistant Executive Secretary as requested at
last year’s meeting had inquired inte this techneology. He informed STACPUB that ncne of the
regional libraries (Department of Fisheries & Oceans and Universities) were currently using
it. The price indications he had obtained showed that the equipment were still quite costly.
However, he noted that the recent acquisitions in the computer system which included a
scanner have provided the Secretariat with the capability of storing research documents on
computer diskettes. Since at present only specific documents tend to be requested by readers,
the Secretariat now has the capability to transmit them in that medium.

Other Matters

STACPUB recommended that the research document containing the revised station locations of
the Standard Oceanographic Sections in the Northwest Atlantic (SCR Doc. 88/01) be printed
with a hard cover and circwolated to national institutes, in view of the considerable
importance of these data to scientists planning research surveys. STACPUB suggested that
this publication could be made similar to the one circulated in 1978.

There being no further business, the Chairman thanked the members for their very constructive
input to the meeting and adjourned the meeting.
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REPORT OF SCIENTIFIC COUNCIL

Annual Meeting, 14-18 September 1992

Chairman: H. Lassen Rapporteur: T. Amaratunga
I. PLENARY SESSIONS

The Scientifie Council met at the Holiday Inn, Dartmouth, Nova Scotia, Canada, during 14-18
September 1992. Representatives attended from Canada, European Economic Community (Denmark, France,
Germany, Portugal, Spain and United Kingdom), Japan and the Russian Federation. In the absence of
the Chairman V. P. Serepryakov (Russian Federaticn), the Vice-Chairman, H. Lassen {EEC-Denmark},
chaired this meeting. The Council was pleased to welcome three observers from S$. Korea. The
Assistant Executive Secretary was in attendance.

The meeting was preceded by the Special Session on "State-of-the-Art in Fish Stock
Assessment: a Tutorial/Workshop on Calibration Methods and Their Practical Use" which was held at
NAFQO Headquarters, Dartmouth, Nova Scotia, Canada, during 9-11 September 1992 with R. Mohn (Canada)
and R. Cook (EEC-UK) as co-convenhers and participation by scientists from Australia, Canada, Denmark
{in respect of the Farce Islands and Greenland), Euaropean Economic Community, Japan and Russia.

The opening meeting was called to order on 14 September 1992 at 1200 hr.

The Chairman welcomed representatives to the 1l4th Annual Meeting. The Assistant Executive
Secretary was appointed rapperteur. The Council adopted the agenda (see Part E, Agenda IV of this
volume) recognizing that the General Council or the Fisheries Commission might have specific requests
that the Council would have to address.

In considering the adopticn of the agenda, the Council was asked, further to the Report of
the Special Meeting of the Scientific Council on the Cod in Div. 2J and 3KL (NAFO SCS Doc. 92/20),
whether it would now be possible to provide catch options on this cod stock for 1993, This was not
possible at the 1-4 June 19%2 Meeting due to insufficient data and lack of understanding of the
ongoing processes in the ecosystem, It was recognized that the Council was still in the same
position as in June and no update of catch projections was possible. Until the October-December
survey results become available, no further considerations are possible and the Council recognized
that a complete reassessment of the stock would then be required.

The session was adjourned at 1235 hr.

The Council reconvened briefly on 15 and 16 September 1%92 to discuss some questions posed
to the Chairman during the Fisheries Commission Meeting. It was noted that the responses from the
Council, which would be verbally presented by the Chairman to the Fisheries Commission, would be
reflected in the minutes of the Fisheries Commission Meeting. However, with respect to the question
on experimental fishing for capelin, the Council was informed that the Russian experiments in the
Barents Sea had provided valuable scientific information. Recognizing the importance of such
information, the Council recommended that the Russian experience in the Barents Sea experimental
fishing and how such data contributed to the assessment, be presented to the June 1993 Scientific
Council Meeting.

The Council reconvened at 1600 hr on 17 September 1992 to address outstanding agenda items,
and these are reported under the relevant sections. The meeting was adjourned at 1650 hr.

The concluding session was called to order at 0900 hr on 18 September 1992, and the Council
considered and adopted the reports of the Standing Committees and the report of this meeting.

The meeting was adjourned at 0945 hr.

Brief summaries of the Standing Committee Reports and other matters considered by the
Scientific Council are given below in Sections IT-VI. The Agenda, the List of Participants and Lists
of Research (SCR) and Summary {SCS) Documents of this meeting are given in Part E, this volume,

II. FISHERY SCIENCE {see STACFIS report, App. I)

1. Stock Assessments

The Council noted STACFIS had addressed the Jjoint request for advice from Canada and
Denmark/Greenland on the Greenland halibut in terms of the total area of stock.distributicn,
and endorsed the report as presented in the STACFIS Report.

2. Report of Special Session

The Council endersed the general discussions and conclusicns on the Special Sessicen on
"State—of-the-Art in Fish Stock Assessment: a Tutorial/Workshop on Calibration Methods and
Their Practical Use™ presented to STACFIS by the co—conveners R. K. Mchn {(Canada) and R. Cook
(EEC-UK). The Council congratulated and thanked the co-conveners and alsc the participants
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whose enthusiasm contributed to the success of the Session. The Council endorsed the STACFIS
and STACPUB recommendation to publish the revised Workbeok as soon as possible.

Review of Current Arrangements for Conducting Stock Assessments

a) Updating List of Designated Experts

The Council noted that STACFIS had tentatively identified Designated Experts for the
June 1993 assessments, and that the Secretariat would solicit confirmation of the
nominations and their attendance.

b) Data Availability to Designated Experts

The Council agreed with STACFIS and STACREC that Contracting Parties should make all
relevant data necessary to complete assessments available to Designated Experts well

in advance of the June 1993 Meeting, in order to adequately conduct assessments on
the fish stocks.

Future Special Sessions

a) Special Session in September 1993

The Council agreed with the decisions of STACFIS regarding the Symposium on "Gear
Selectivity/Technical Interactions in Mixed Species Fisheries". The Council endorsed
the decisions on the co-convenership and the recommendation that the Symposium hosted
by the Scientific Council be held in September 1993 titled "Gear
Selectivity/Technical Interactions in Mixed Species Fisheries" with P. Stewart (EEC-
UK) and E. Pikitch (USA)! as co-convenors,

b) Proposed Theme for Special Session in September 1994

The Council endorsed the STACFIS recommendation that a Special Session $ymposium
titled "Impact of Anomalous Oceancgraphic Conditions at the Beginning of the 1990s
in the Northwest Atlantic on the Distribution and Behaviour of Marine Life" be held
in 1994, and that co-conveners be selected by a small working group.

The Council was pleased to note that the general topic titled "The Role of Marine
Mammals in the Ecosystem" was selected for a Symposium in 1985. The Council endorsed
the STACFIS view that the Symposium should be developed in cellaboration with ICES,
and that communications with the General Secretary of ICES and the ICES Statutory
Committes on Marine Mammals should be initiated immediately.

III. RESEARCH COCRDINATICN (see STACREC report, see App. II)

Fishery Statistics

The Council noted with concern that data for 1989, 1%90 and 1991 were still outstanding from
EEC-France, France~SP and Norway, and that the lack of those data was seriously delaying the
publication of the NAFO Statistical Bulletins.

Review of Report of CWPE 15th Session, July 1992

The Council extended thanks and congratulaticns to H. P. Cornus {(EEC-Germany) for chairing
the CWP Session and welcomed the report presented to STACREC. The Council was pleased that,
in accordance with the Council’s proposals in 199C and 1991, the CWP is undertaking a review
of the STATLANT 21 guestionnaire., The Council noted that STACREC will consider additional
proposals during the June 19%3 Meeting in preparation fer the ad hoc Consultation of the CWP
in September/October 19%3.

With respect to CWP discussions on misreported official catch statistics, the Council
endorsed the STACREC recommendation that the NAFO Statistical Bulletins clearly state the
likely differences in the official statistics and cite where the data are found.

IV. PUBLICATICNS (see STACPUB report, App. III)

Review of Scientific Publications

The Council was pleased with the substantial progress made in review of papers since the June
1992 Meeting.

E. Pikitch subsequently informed the Council with regret, that due to new commitments she was
unakle to be a co-convener of this Symposium. The Council then invited 5. Murawski (USA).
who agreed to undertake the job.




173 §.C. 14-18 Sep

2. Editorial Matters

The Council endorsed the appreciation extended to W. R. Bowering for services in the general
area of Scientific Council publications. The Council hoped that a new Associate Editor would
be nominated in the near future.

3. Qther Mattefs

The Council considered the STACPUB recommendation to find means of limiting the number of
pages printed at the Secretariat each year. The Council concurred with STACPUB that issuing
preliminary SCR Documents during the June Meeting and later printing final versions,
represented a significant duplication, which in some cases may be avoided, The Council
agreed to consider this matter further at the June 1993 Meeting. The Assistant Executive
Secretary was asked to use the Circular Letter Series to request pre-announcement of meeting
participants and the number of papers being submitted, well in advance of the meeting. This
would assist in determining the apprepriate number of papers to be printed and prevent excess

printing. It was agreed that preliminary assessments prepared by Designated Experts would

be first issued for the meeting as working papers and later revised as necessary and issued
as SCR Documents.

V. FUTURE MEETING ARRANGEMENTS

1. Scientific Council Meeting in June 1993

The Council confirmed the dates of 2-16 June 1993 for the meeting of the Council and its
Standing Committees.

2. Annual Meeting and Special Session in September 1993

The Council decided to hold the Special Session (Symposium) during 13-15 September 1993,
immediately after the Annual Meeting which the Council scheduled for 4 days; 7-10 September
1993.

3. Scientific Council Meeting in June 1994

The Ccuncil agreed on the tentative dates of 8-22 June 1994 for the meeting of the Council
and its Standing Committees.

4, Annual Meeting and Special Session in September 1994

The Council decided to hold the Special Session (Symposium) during 14-16 September 1994,
immediately before the Annual Meeting which the Council provisionally scheduled for 5 days;
19-23 September 10%4.

5. " Accommodations for the June Meetings

The Council noted with regret that there was a funding difficulty to rent space for the June
Meetings outside NAFO Headquarters. With the entry of three new Contracting Parties in
September 1992, the number of attendees is expected to increase. The Council was concerned
that this would cause more cramped conditions in the main meeting room at NAFC Headquarters.
It was also particularly noted that the lack of small meeting rooms and space for setting up
laptop computers brought te the meeting by scientists will continue to hamper the work
considerably.

VI. ADOPTION OF REPCRTS

At its concluding session, the Council reviewed and adopted the re?orts of the Standing
Committees STACFIS, STACREC and STACPUB.

The Chairman then proposed that the Council’s report be adopted as presented. Recognizing
that minor modifications weculd be made by the Chairman and the Assistant Executive Secretary, the
Council adopted the report of this meeting.

VII. ADJOURNMENT

There being no further business, the Chairman noted D. B. Atkinson (Canada) will step down
from the Chairmanship of STACFIS at the end of this meeting. The Chairman thanked him for his crisp
and business—like way of handling the meetings which contributed considerably to the effective work

.of STACFIS. He welcomed H. P. Cornus (EEC) as Chairman of STACFIS, knowing that STACFIS will
continue to function efficiently. The Chairman thanked the Assistant Executive -Secretary for his
help during the meeting and asked him to convey thanks of the Council to the Secretariat Staff for
their efficient work during the meeting. He then closed the meeting thanking everybody for their
contributions and wished them a safe journey home,
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APPENDIX I. REPORT OF STANDING COMMITTEE ON FISHERY SCIENCE {STACFIS)

Chairman: D. B. Atkinson Rapporteur: Varicus

The Committee met at the Holiday Inn, Dartmcuth, Nova Scotia, Canada, during 14-18 September
1992 to consider and report on variocus matters referred to it by the Sclentific Council.
Representatives from Canada, Eurcpean Econcmic Community (Denmark, France, Germany, Portugal, Spain
and United Kingdom), Japan and the Russian Federation were present. Observers from S. Korea attended
on 15 September 1992,

The meeting was preceded by the Special Session on "State-of-the-Art in Fish Stock
Assessment: a Tuterial/Workshop on Calibraticn Methods and Their Practical Use"™ which was held at
NAFO Headgquarters during 9-11 September 1892, STACFIS received the Report of the Special Session
prepared by the co—conveners R. K. Mohn (Canada) and R. Cook (EEC-UK) {Annex 1 of this report).

I. STOCK ASSESSMENTS

1. Greenland Halibut

STACFIS met during 14 to 16 September 1992 to respond to a joint request by Canada and
Denmark {Greenland) for additional information on Greenland halibut. The request asked for
specific comments in relation to the general questions posed for the June 1992 Meeting. The
answers to the general questions are found on page 120 and 121, this wvolume. The three
specific questions of the jeint reguest and answers to them are given below.

a) Should Any Overall TAC be Subdivided by BAFC Divisions?

STACFIS recognizing that Greenland halibut forms a single stock complex, prasents its
advice for two components (SA 0+1 and SA 2+3). For 1993 this advice is 25 Q00 tons
(SA 0+1) and 50 000 teons (SA 2+3). Neither of these assessments are analytical, but
are based on catch and survey information generally applied.

STACFIS in its report cf the June 19%2 Meeting (page 125, this wvolume) concluded
"until more is known of stock structure, precautionary measures to prevent
concentration of effort of ¢ne segment of the stock should be considered. OCnhe such
measure would be to distribute the TAC over the various Divisions inhabited by the
stock.,™

STACFIS also noted (page 120, this volume} that with respect to Greenland halibut
in SBubarea 1, "for management purposes it may be considered to establish separate
allocations for inshore and offshore areas".

STACFIS endorsed its previous advice, and remained of the opinion that prudent
management should apportion the TAC by Divisions or Subareas.

b} What Would‘be the Tmplications of Changing the Current Geographic Distribution of
Catches? ’

The stock structure of Greenland halibut in the Northwest Atlantic is not well
understood and therefore no precise prediction of the effects of redistribution of
catches can be made. Given that this stock may he separated into geographic
components, STACFIS was concerned that any concentration of catches could exert high
mortality on a single stock component. Such concentration could lead to serious leocal
over-expleitation. The distribution of Greenland halibut fisheries in recent years
indicates that concentrations cccur in the Davis Strait, Div. 0B and in the
Regulatory Area at the border between Div. 3L and 3M. Given, however, the lack of
knowledge on the stock structure and population size, the effect of these fisheries
on the status of either total stock or a component cf the stock was largely unknown.
It fecllows from this that STACFIS is unable to assess the impact of geographic
redistribution of catches.

[e3] What Proportion of the Stock Occurs Within the Waters of the Jurisdiction of the
Coastal States?

Greenland halibut occurs on the slope of the continental shelf down to a depth of
about 2 000 m, and the fishery on Greenland halibut ranges down to 1 500 m at
present. The known area of occurrence in Subareas 0+1 is within the fishing zones of
Canada and Greenland. The fishing zene of Canada in Subarea 2 + Div. 3X includes the
entire continental shelf and all biomass of Greenland halibut in this area is
therefore expected to be inside the Canadian fishing zone. The area of occcurrence in
Div. 3LN is partly in the Regulatory Area, while that in Div. 3M is entirely in the
Regulatory area. Available information suggested seascnal migrations, particularly
in the north-south direction.

STACFTS had scme survey information to address the question for some seasons of the
year for Div., OB and Subarea 1. The main surveys in Subareas 0+1 were conducted in
August-September by Japan/Greenland (down tc¢ 1 500 m) and later in the fall by
GDR/USSR (down to 1 500 m). These surveys indicated an approximate 50:50 split of
the surveyed biomass between Div. 0B and Subarea 1 (excluding the fjords). At present
there is no current biomass estimate available for Diwv. 0A, but Greenland halibut is
known to be present in this Division.
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For the deeper parts of Subareas 2 and 3, down to about 1 500 m, data from cne survey
conducted by Canada in August-September in 1991 were available.

This survey found the density of Greenland halibut in the Regulatory Area to be lower
than that found further north in the Canadian zone. Based on a single survey, it was
not possible to estimate which propertion of the stock occurs in the Regulatory Area

relative to the stock in Subareas 0, 1, 2, and 3.
IXI. REPCRT OF SPECIAL SESSION (see Annex 1)

STACFIS agreed with the cc-convenors that the tutorial/workshop had been a success, and
congratulated and thanked them for their significant role in this.

STACFIS supported the recommendation of the co-convenors that the materials pertaining to the
ICES tuning methods be included in a revised workbook. Further, STACFIS recommended that all

materials contained in working papers and circulations issued during the Special Session be included
in a revised issue of the Workbook.

III. REVIEW OF CURRENT ARRANGEMENTS FOR CONDUCTING STOCK ASSESSMENTS

1. Updating List of Designated Experts

The following Designated Experts were tentatively identified for the June 1993 assessments:

From the Science Branch, Northwest Atlantic Fisheries Centre, Department of Fisheries
and Oceans, P, Q. Box 5667, St. John’s, Newfoundland, Canada, AlC 5X1 [Telefax: (709)

772-2156],

for Ced in Div. 3NO C. A. Bishop
Redfish in Div. 3LNW D. Bower
American plaice in Div. 3LNO W. B. Brodie
Witch flounder in Div. 3NO W. B. Brodie?®
Yellowtail flounder in Div. 3LNO W. B. Brodie
Greenland halibut in SA 2 + Div. 3KL W. B. Brodie®
Roundnose grenadier in SA 2+3 D. B. Atkinson
Capelin in Div. 3L J. E. Carscadden
Capelin in Div. 3NQ J. E. Carscadden
Scruid in SA 3+4 G. H. Winters

From the Instituto Investigaciones Marinas, Muelle de Bouzas, Vigo, Spain [Telefax:
34-862927621,

for Cod in Div. 3M A. Vazquez
American plaice in Div. 3M J. Zamarro

From the Polar Research Institute of Marine Fisheries and Cceanography (PINRO}, 6
Enipovich Street, Murmansk, 183763, Russia [Telex: 126 111 PINRD].

for Redfish in Div., 3M K. V. Gorchinsky

- From the Greenland Fisheries Research Institute, Tagensvej 135, 1, DK-2200,
Copenhagen, Denmark [Telefax: 45-3538218501,

for Northern shrimp in SA 0+1 To be designatedS
Roundnose grenadier in SA 0+1 Tc be designatedd
Wolffish in SA 1 Tc be designated®

. Greenland halibut in SA 0+1 To be designated®

- From the Institut fur Seefischerei, Fischkai 35, D-2Z830, Bremer-haven, Germany
[{Telefax: 49-4038905129],

for Redfish in SA 1 H. J. Ratz

From the Bedford Institute of Oceancgraphy, Marine Fish Division, P. O. Box 1006,
Dartmouth, Nova Scotia, Canada, B2Y 4A2 [Telefax: (202) 426-7827]

for Silver hake in Div. 4VWX D. Waldron

Subsequently confirmed: * and ¥ W. R. Bowering {Canada), ® D. Carlsson (Denmark/Greenland),
%, and ¥ J. Boje (Denmark/Greenland).
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- From the Marine Research Institute, Skulagata 4, P. ©. Box 1390, 121 - Reykjavik,
Iceland {Telefax: 354-1623790],

for Northern shrimp in Denmark Strait U. Skuladottir

The Secretariat was requested to solicit confirmation of the Designated Experts through
communication with the various laboratories. In addition, the Secretariat should inquire as
to whether the Designate will be attending the June 1893 Meeting. In instances where the
Designate will not be attending, the laboratory should be requested to specify an alternate
who will be attending, and who can discuss the assessment document(s) with the Designate
prior to attending the June 1393 Meeting.

Data Availability to Designated Experts

During the June 1992 Meeting, both STACFIS (page 77 and 78, this volume) and STACREC (page
160, this wvolume) indicated the difficulties to Designated Experts, caused by late
availability of commercial catch and sampling data. STACFIS reiterated these concerns and
once again requested that Contracting Parties make all relevant data necessary for completion
of assessments available to Designated Experts well in advance of the June assessment
meeting. These data should be processed to the extent possible prior to transmittal.

IV. FUTURE SPECIAL SESSIQONS

Special Session in September 1993

As a result of discussions during the June 1392 Meeting ({(page 146, this volume), it was
concluded that a Special Session titled "Gear Selectivity/Technical Interactions in Mixed
Species Fisheries" should be held in September 1893. At that time S. Walsh (Canada) and O.
R. Godg (Norway) were identified as possible corconveners. Subsequently it was learned that
neither will be available.

After further discussion it was agreed that P. Stewart (EEC-UK) and E. Pikitch? (University
of Washington, Seattle, USA) should be approached concerning serving as co-conveners. Both
accepted, but E. Pikitch is unable to finance her participation. STACFIS considered that her
co-convenership is impertant in order to adequately cover the diversity of the topic. 1In
addition, the c¢pportunity to avail of E. Pikitch’s unique expertise in the area of
multispecies technical interactions should not be missed.

As such, STACFIS recommended that a Special Session be held in September 18993 titled "Gear
Selectivity/Technical Interactions in Mixed Species Fisheries" with P. Stewart (EEC-UK) and
E. Pikitch (USA)? as co-convenors. In addition, STACFIS requested that Scientific Council
take necessary steps to request that NAFO cover the travel and daily subsistence allowance
for E. Pikitch.

Proposed Theme for Special Session in September 1994

During the June 1992 meeting a number of possible topics for a 1994 Special Session were
discussed (page 146, this volume). After further discussion during this meeting, it was
recommended that a Special Session be held in September 1994 titled "Impact of Anomalous
Oceanographic Conditions at the Beginning of the 19%0s in the Northwest Atlantic on the
Distribution and Behaviour of Marine Life". A small working group was struck to solicit co-
convenors for this symposium.

During discussions of possible topics for 1994, it became apparent that a session dealing
with marine mammals would be timely and practical for 1995. STACFIS noted that the NAFO/ICES
Working Group on Marine Mammals was scheduled t¢ meet in October 1992. The Secretariat was
requested to communicate with the Secretariat of ICES prior to the ICES Statutory Meeting to
request that the possibility of a Special Session dealing with marine mammals be placed on
the agenda of the Working Group. The Working Group should be requested to consider the
general topic "The Role of Marine Mammals in the Ecosystem". In particular, STACFIS was
interested in their relationships with fisheries resources, as well as their own potential
to be harvested. The Working Group should alsc consider possible co-convenors, as well as
commenting on the merits of co-sponseorship.

Co-sponsorship with Cther Organizations

STACFIS re-iterated that it agrees in principal with the concept of co-sponscrship with other
organizations of Special Sessions but considered that this possibility should be evaluated
on a case by case basis.

E. Pikitch subsequently informed the Council with regret that due to new commitments she was
unable to be a co-convener. The Council then invited S, Murawskd (USA).




STACFIS 14-18 Sep 178

V. OTHER MATTERS

Review of Scientific Papers

STACFIS noted that one Research Document (NAFO SCR Doc. 92/84, Serial No, N2145) was received
after the 3-17 June 1992 Meeting. Because this document provides information concerning a
1991 O—group capelin survey in Div. 3LNO, it was agreed to defer its review until June 1993.

Acknoewledgements

There being no further business, the Chairman thanked all of the participants for their

contributicns, and extended a special tharnks to the Secretariat for their usual excellent
assistance and support.

The Chairman alsc noted that with the closing of this meeting, his term comes to an end.
He thanked all Committee members for their continued support and assistance during his two-
year term. He expressed special gratitude to the Secretariat for their support, noting in
particular the important role the Assistant Executive Secretary played in this. He alsec

welcomed the new Chairman, H. P. Cornus (EEC-Germany) and wished him every success during his
two—year term.
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ANNEX 1. REPORT OF THE SPECIAL SESSION ON STATE-OF-THE-ART IN FISH ASSESSMENT: A
TUTORIAL/WORKSHOP ON CALIBRATION METEODS AND TEBEIR PRACTICAL USE

Co—conveners: R. K. Mohn and R. Cook Rapporteur: co—conveners

. The Special Session on "State-of-the-Art in Fish Assessment: a Tutorial/ Workshop on
Calibration Methods and Their Practigal Use" hosted by the Scientifie Council with R. K. Mohn
(Canada) and R. Cook (EEC-UK) as co—conveners, was held at NAFQ Headquarters in Dartmouth, Nova
Scotia, Canada, during 9-11 September 1992. The Special Session was attended by scientists from
Australia, Canada, Denmark (in respect of the Faroe Islands and Greenland), EEC-Denmark, EEC-France,
EEC-Germany, EEC-Portugal, EEC-United Kingdom, EEC-S5pain, Japan and the Russian Federation (see list
below) .

1. Introduction

The basic format for the 3-day session consisted of morning lectures and afternoon hands-on
working groups. The morning lecture periods were broken into subsections dealing with basics
of Virtual Population Analysis, ad hec tuning methods, Laurec-Shepherd method and Adaptive
Framework calibration; with opportunities to discuss specific problems. The final day
lecture session addressed diagnostics and included a discussion on research and contemporary
topics. The afternoon hands-on sessicns provided examples for computer manipulations of the
data. The small groups of computer users had the opportunity of addressing specific
concerns, questions and clarifications with the co-conveners as well as scientists
knowledgeable about the contemporary methods of calibration.

2. Comments

The participants agreed the Special Session was a good idea and successfully carried out, and
it should be done again. The format of prepared material and lectures in the morning with
hands-on sessions in the afternoons worked well. The number of the participants was about
optimal and it would have been difficult to accommodate many more. The broad range of
expertise among the participants proved to be beneficial in that the more experienced helped
the others. On the other hand the broad range made it more difficult to keep everyone

interested while assuring that beginners were not lost. Depending on the topic, future
sessions might benefit from targeting or screening the level of experience in the
participants.

Participant feedback, in the form of the questionnaires, evaluation sessions and casual
conversation, was quite positive. The overwhelming majority of participants expressed an
interest in attending a similar workshop in 1-3 years. A particularly useful comment from
the evaluation session was that a series of increasing difficulty examples would have helped
to bridge the gap between the Workbeook examples and real fisheries data. More feedback
during the sessions would have helped the conveners, but a specific recommendation on how
this might be achieved was not obvious.

The computer facilities worked well, especially censidering the fact that everyone brought
their own hardware, software and systems. A printer would have improved productivity,
especially a laser printer. Future workshops should assure that sufficient numbers of
computers are available and that software and data are distributed before the meeting.

We recommend that the lecture notes on the ICES tuning methods be incorporated into the
Workbook so that its coverage of current methods will be more complete.

The conveners would like to thank the NAFO Secretariat for prompt and professicnal services
provided both before and during the Workshop.

3. Participants

Australia

Agnew, D. J. Commissicn for the Conservation of Antarctic Marine Living
Resources (CCAMLR), 25 0ld Wharf, Hobart TAS 7015

Canada

Atkinson, D. B. Northwest Atlantic Fisheries Centre, P. Q. Box 5667,
St. John's, Newfoundland

Baird' J. W. " n £ L] . n

Bi Shop, C . A . n " n " n

Brodie, W. B. " " "o " "

Davis, B. n 1" " n w

Murphy, E. " " " w "

Parscns' D- n n n AL 1"

Power' D. " (1] n L] "

Mohn, R. Marine Fish Division, Bedford Institute of Oceanography,

(Co-convener) P. O. Box 1006, Dartmouth, Nova Scotia

Showell, M. A. " " " "

Waldron D. E. " " " " "

Savard, L. Institut Maurice-~Lamontagne, DFO, Mont~Joli, QCuebec
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Denmark {(Greenland)

Boje, J.

Jgrgensen, 0. A.
Nygaard, K.

European Economic Community

180

Greenland Fisheries Research Institute, Tagensvej 135,
DK-2200, Copenhagen
i " n ki L)
Greenland Fisheries Research Institute, P. O. Box 570,
3900 Nuuk, Greenland

Lassen, H.
Durand, J.
Cornus, H.
Miiller, H.
Késter,
Alpoim, R. M. R.
Avila de Melec, A.
Carneirp, M.
Godinho, M. L.
de Cérdenas, E.
Perez~Gandaras, G.
Vazquez, A.
Cook, R.
{(Co-convener)

Fryer, R.
Hastie, L. €.

Japan
Biramatsu, K.
Tanaka, E. T.

Yokawa, K.

Russian Federation

Rikhter, V. A.

Danmarks Fiskeri-og Havundersggelser, Charlottenlund Slot,
DK-292C Charlottenlund, Denmark

TFREMER, B. P. 1049, F-44037 Nantes-Cedex 01, France

Institut fiir Seefischerei, Palmaille 9, D-2000 Hamburg 50,
Germany

Bundesforschungsanstalt, Institute fiir Ostseefischerei,
An der Jaegerbaek 2, D-2510 Rostock 5, Germany

Institut fiir Meereskunde, Dusternbrocker Weg 20, D-2300
Kiel 1, Germany

Instituto Nacional de Investigacao das Pescas, Av, Brasilia,
1400 Lisbon, Portugal

" n

" " n
w n L] n n

Instituto Espanol de Oceanografia, Aptde 240, Santander,
Spain
Institute de Investigaciones Marinas, Muelle de Bouzas,
Vigo, Spain
" N n n n n
Marine Laboratory, P. 0. Box 101 Victoria Road, Aberdeen,
AB9 8DE Scotland, United Kingdom
L1g n 1t

" n
w " n L} n

N

High Latitudes Oceanography Section, Naticnal Research
Institute of Far Sea Fisheries, Orido Shimizu-City 424

Tokye University of Fisheries, Konan 4-5-7 Minato—ku,
Tokyoe 108

Distant—-Water Groundfish, National Research Institute of PFar
Sea Fisheries, 5-7-1 Crido Shimizu 424

AtlantNIRG, 5 Dmitry Donskoy Street, Kaliningrad, 236040
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APPENDIX II. REPORT OF STANDING COMMITTEE ON RESEARCH COCRDINATION (STACREC)

Chairman: A. Avila de Melo Rapporteur: W. Brodie

The Committee met at Holiday Inn in Dartmouth, Nova Scotia, Canada, on September 14

and 15, 1992. Representatives from Canada, European Economic Community (EEC), Japan and the
Russian Federation were présent.

1.

Acquisition of STATLANT 21A and Z21B Reports

At present, 3 STATLANT 21A reports for 1991 are still outstanding; those for EEC-
France (M) and France (SP) and Norway. These same components have not yet submitted
STATLANT 21B forms for 1989 to 1991.

Following a recommendaticn of the Scientific Council in June 1992, STACREC noted that
the Executive Secretary sent a letter to the heads of delegatiaons of Contracting
Parties presenting a draft proposal for an amendment to the Rules of Procedure
requesting that STATLANT 21A and 21B forms should be provided to the Scientific
Council no later thap 15 May and 30 June, respectively.

Acquisition of Statistical Information

STACREC again noted that the 1983-85 data for France have nof yet been received
separately for each component (M and SP}).

In June 1992, STACREC suggested that all the relevant stock assessment data collected
by other Standing Committees (STACTIC, STACFAC) should be made available to the
Designated Experts prior to the June assessment meeting. The Executive Secretary, on
behalf of the Scientific Council, had already addressed this gquestion to the above-—
mentioned bodies. The type of data being requested is the number of fishing days by
fleet/month/Division and all annual catch and effort levels by species/Divisicn for
non-Contracting Party fleets.

Review of Requirements for Submission of Sampling Information

In June, 1992, STACREC expressed its concern about a possible severe drop in the

amount of information from the commercial fisheries in the Regulatory Area. This was
related to probable cuts in funding to national sampling programs expected to cocur
beginning in 19%3, In order to Stress this concern, STACREC recommended that the
fishery authorities in each country/Contracting Party be contacted and urged to get
a representative level of sampling of thelr commercial fleets. It was noted that an
cbserver program has been proposed by the Fisheries Commission, and STACREC welcomed
any data collected through this project, namely length and age sampling of the
commercial catches. Nevertheless, these data could net entirely replace those being
collected in the national sampling programs at present.

Review of Report of CWP Fifteenth Sessicn, July 1992

H. P. Cornus (EEC-Germany}, on behalf of the STACREC Chairman, and the Assistant
Executive Secretary represented the Scientific Council at the 15th Session of CWP
held at NAFO Headguarters, from 8-14 July 1992, and STACREC congratulated H, P.
Cornus for being selected as Chairman of that meeting. STACFIS was presented a
summary of the CWP Meeting, cutlining the following main points relevant to NAFO:

- CWP concluded that for high seas fisheries, statistics already exist on a
national level, but for wvarious reasons are not published or reported.
Collection of these statistics by FAO should be coordinated with the regional
agencies (such as NAFQ).

- CWP recommended that the STATLANT reporting system for ICES and NAFQ be
reviewed before the 16th Session of CWP.

STACREC concluded that any revision of the STATLANT 21B reports should be done with
the goal of making these catch and effort data more usable in stock assessments. To
achieve this purpose, the first step would be to review the leg-beok format currently
in use in crder to cbtain representative catch rates from the commercial fisheries.
A possible way to accomplish this would be to have the catch and effort data
available on a haul-by-haul basis, allowing definition of directed effort by species
and associated catches. Accordingly, national representatives at STACREC are
requested to develop ideas on this matter for the June 1993 Meeting, at which time
STACREC will discuss proposals for the revision ¢f both logbooks and STATLANT 21B
forms.

- CWP recognized that the misreporting of official catch statistics has been a
serious problem within agencies such as NAFO. CWP noted that the scientific
estimates of catch levels are generally accepted as being more reliable than
the officially reported figures and therefore the scilentific estimates are
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the ones used in all stock assessments. -Acknowledging that member countries
are not prepared to allow these catches as official figures, CWP recommended
that ICES and NAFQ publications of official statistics 1) clearly state that
the catches presented may differ from those used in stock assessments, and 2)
refer to the publication{s) where the total catches used in the assessments
are provided. '

In recognition of these statements, STACREC recommended that future publications of
NAFO statistical Bulletin should clearly state that catches presented may differ from
those used in stock assessments and refer to the publication(s) where the total
catches used in the assessments are provided.

5. Other Matters
No other matters were discussed.

6. Acknowledgments

There being no further business, the Chairman thanked the rapporteur and the
participants, and extended his thanks to the Secretariat for their assistance in
preparation for the meeting.
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APPENDIX III. REPORT OF STANDING COMMITTEE ON PUBLICATIONS (STACPUB)

Chairman: E. Lassen Rapporteur: Various

1992,

The Committee met at the Holiday Inn, Dartmouth, Nova Scotia, Canada, on l16é September

In attendance were H. Lassen {EEC-Denmark) (Chairman), A. Vazquez (EEC-Spain}), V. A.

Rikhter (Russian Federation) and the Assistant Executive Secretary (T. Amaratunga).

i.

Review of Scientific Publications

The Assistant Executive Secretary informed STACPUB that editorial woxk on papers had
progressed substantially.

The review work on all papers submitted for the single issue of Studies with respect
to the 1991 Cog¢ Symposium were completed with most papers ready for galley proofs,
while a few had been forwarded to authors for their final considerations. The
publication should be completed in late-1992.

The werk on the issue of the Journal with respect to papers from the 1%89 Special
Session had also progressed well. All papers were now in the hands of the Secretariat
and the review process of the final three papers would be completed shortly. STACPUB
was pleased the publications would be completed after the long unforseen delays.

The editorial work on the papers for the next regular issue of the Journal had also
progressed well and the publication should be completed in late-1992,

Many papers for the next regular issue of Studies were also ready but STACPUB agreed
that this publication could take a lower priority, particularly considering the heavy
workload on Secretariat printing.

There was no update on the proposed publication of the papers from the 1330
Canada/USSR Scientific Council Meeting on Capelin.

STACPUB noted the recommendation made by the co-conveners of the Special Sessicn that
the Workbocok prepared for that meeting be revised and the ICES tuning methods be
incorporated. Recognizing the value of the Workbook to other scientists as well,
$TACPUB recommended that the Workbook prepared for the September 1832 Special Session
be revised and published as a single issue of NAFO Scientific Council Studies.
STACPUB also welcomed the idea of including the group photograph of the participants
in that publication. It was hoped the publication would be completed as soon as
possible.

Promotion and Distribution of Scientific Publications

a) Invitational Papers

STACPUB was informed that work on the invited papers on West Greenland cod
stocks was steadily preogressing, with H. Lassen generally coordinating the
compilation. Substantial progress was anticipated before the next STACPUB
meeting in June 1993.

b) Promotion of the Journal

STACEUB had no new informaticn to consider at this meeting. However, members
agreed that anvy change in name or scope of the Journal should be considered
before promoticnal actions are taken. STACPUB agreed this matter should be
completely reviewed during the June 1993 Meeting. It was also agreed that
STACPUB members should research to identify where the Journal is presently
cited in indexes and databases.

Review of the Editorial Beard

STACPUB noted with regret that W. R. Bowering had resigned from the Editorial Board.
Special appreciation was extended to him for his long valuable contributions to the
editorial work of the Journal and STACPUB work in general.

STACPUB considered a possible alternate and agreed that a decision will soon be made
after discussion between the Assistant Executive Secretary and the Chairman of
STACPUB.

Review of Papers for Possible Publication

The Assistant Executive Secretary reported that authors of 9 out of the 22 papers
nominated at the June 1992 Meeting who were invited to submit their papers for
consideration for publication in either the Journal or Studies had responded
positively.
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5.

Other Matters

The Assistant Executive Secretary informed STACPUB that the number of pages printed
in 1992 had been considerable and that ways to reduce the number of pages printed
should be discussed. STACPUB noted issuing preliminary SCR Documents during the June
meeting and later printing final versions, represented a significant duplication,
which in some cases could be aveided. It was recommended that the Scientific Council
consider ways of limiting the number of pages to be printed at the Secretariat.

There being no further business the Chairman thanked the participants and adjourned
the meeting.
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AGENDA I. SCIENTIFIC COUNCIL MEETING, 3-6 MARCH 1992

Cpening (Chairman: V. P. Serebryakov)

1. Appointment of rapporteur
2. Adopticn of agenda
3. Work plan .

Fishery Science (STACFIS Chairman: D. B. Atkinscn)

1. Stock assessments {see Annex 1 for relevant Scientific Council recommendations in
1991).

- Capelin (Div. 3N and 30)
- Capelin {Div. 3L)

2. Cther Matters
aj Preparations for the Special Session in 1992.
b) Consideration of a Special Session in 1993.
c) Review of data availability for Designated Experts for June 19%92 stock
assessments.
d) Other Business.

Publications ({STACPUBR Chairman: H. Lassen)
Adoption of Reports

Adjcurnment
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AGENDA II. SCIENTIFIC CCUNCIL SPECIAL MEETING, 1-4 JUNE 1992

Opening (Chairman: V. P. Serebryakov)

1. Appointment df Rapporteur
2. Adoption of Agenda ’
3. Work Plan

Fishery Science (STACFIS Chairman: D, B. Atkinson)

1. Stock assessments of cod in Div. 2J43KL {Annex 1)

historical stock levels

present stock size

~ interrelation with other species and its possible influence of the stock size

envirconmental conditions and their possible influence on the stock size and
distribution

evaluation of the present spawning stock size in relation to the continuing
productive potential of the stock

status of the stock and the implications of fishing at Fy, in 1993 and
subsequent years

projection of catch rate and TACs for 1993 and the long term

2. Other matters

Adoption of Report

Adjournment
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ANNEX 1. THE TERMS OF REFERENCE PRESENTED BY CANADA PURSUANT
TO ARTICLE VII OF THE NAFQ CONVENTION

Canada requests the Scientific Counecil to con51der the following in assessing and projecting
future stock levels for 2J+3KL cod:

As this stock is subject to an analytical assessment (dynamic-pool type), the status
of the stock should be reviewed and the implications of fishing at F,, in 1993 and
subsequent years should be evaluated. The present stock size should be reviewed and
should be described in relation to historical stock levels and to the levels to be
expected at Fy,; in both the short and long term. The Scientific Council should also
evaluate the present spawning stock in .relation to the continuing productive
potential of the stock. All results should be expressed in terms of stock sizes,
catch rates and TACs implied for 1993 and the long term,
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AGENDA II1. SCIENTIFIC COUNCfL MEETING, 3-17 JUNE 1982

I. Opening {Chairman: V. P. Serebryakov)

1. Appointment of rappecrteur
2. Adoption of agenda
3. Attendance of observers
4. Plan of work
5. Report of proxy votes (by Executive Secretary)
Ii. Fishery Science (STACEFIS Chairman: D. B. Atkinson)
1. General review of catches and fishing activity in 1991
2. Stock assessments
a) Review of assessment methods to be used.
b Stocks within or partly within the Requlatory Area, as requested by the Fisheries
Commission with the concurrence of the Coastal State (Annex 1}:
- Cod (Div. 3NO; Div. 3M)
- Redfish (Div. 3LN; Div. 3M)
- American plaice (Div. 3LNQO; Div. 3M)
- Witch flounder {Diwv. 3NO)
- Yellowtail flounder (Div. 3LNO)
- Capelin {Div. 3NO)
- Squid (Subareas 3 and 4)
- [Note also Annex 1, Item 3 concerning ced in Div. 2J+3KL, Item 4 concerning
juvenile flatfishes in the WAFO area, Item 5 concerning cod in Div. 3M,
Item 6 concerning redfish in Div. 3M, Item 7 concerning squid in SA 3 and
4, Item 8 concerning capelin in Div. 3NO and Item 10 concerning a minimum
fish size for cod in the different parts of the Regulatory Area]
c) Stocks within the 200-mile fishery zone in Subareas 2, 3 and 4, as reguested by
Canada (Annex 2):
- Greenland halibut {Subarea 2 and Div. 3KL)
- Roundnose grenadier ({Subareas 2 and 3)
- Silver hake (Div. 4VWX)
- Capelin (Div. 3L)
d) Stocks within the 200-mile fishery zone in Subarea 1 and at Fast Greenland, as
requested by Denmark on behalf of Greenland (Annex 3):
- Redfish (Subarea 1) {if possible, by species)
- Northern shrimp (in Denmark Strait and off East Greenland)
- Other finfish and invertebrates (Subarea 1}
e) Stocks overlapping the fishery zcnes in Subareas 0 and 1, as requested by Canada
and by Denmark on behalf of Greenland (Rnnexes Z and 3):
- Greenland halibut (Subareas 0 and 1)
- Roundnose grenadier (Subareas 0 and 1)
- Northern shrimp (Subareas 0 and 1)
3. Environmental research {(Subcommittee Chairman: M. Stein)
a) Chairman’s report
b) Marine Environmental Data Service (MEDS) Report for 1991
c) Review of environmental studies in 1991
d) Overview of environmental conditions in 1991
e) National representatives
£) Invited lecture cn Labrador Sea/Davis Strait research {tentatively)
g) Other matters
4, Ageing techniques and validation studies
a) Report on methods of ageing silver hake ctoliths
)] Reports on the otolith exchanges of American plaice (Div. 3LM) and Greenland
halibut

c) Other ageing and validation studies reported
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5. Gear and selectivity studies
aj Reports on gear and selectivity studies
b) Proposals for gear and selectivity studies
c) Review of a standard 130 mm mesh size for otter trawling in the Regulatory Area

(see Item 9, Annex 1)

6. Review of SCR and SCS documents not considered in items 1 to 5 above

7. Other matters

a) Review of arrangements for conducting stock assessments and documentation of
assessments
b) Progress report on the 8-10 September 1992 Special Session on "State-of-the-Art

in Figh Stock Assessment: a Tutorial/Workshop on Calibration Methods and Their
Practical Use" {co—coveners R, K. Mchn, Canada and R. Coock, EEC)

c) Consideration of a topic for a Special Session in 1993
d} Theme for the 1994 Special Session
e) Other business

III. Research Coordination (STACREC Chairman: A. Avila de Melo)
1. Fishery Statistics '
a) Progress report on Secretariat activities in 1991/92

i} Acquisition of STATLANT 21A and 21B reports for recent years
ii} Publication of statistical information
iii) Updating of fishery statistics database

b) Review of reporting requirements for submission of STATLANT 21A and 21B
statistics

c) Fifteenth Session of CWP, July 18582

2. Biclogical Sampling

a) Progress report oh activities in 1991/92
b Forms and deadlines for submission of data
c} Review of national sampling programs for the second half of 1992, and 1993
3. Biological Surveys
a) Review of survey activities in 1981
b) Survey plans for 19%2 and 1993, and their use in 1993 assessments
c) Review of stratification scheme
d) Coordination of surveys in 1992-93
4. Other Matters
a) List of fishing vessels for 1988
b) Tagging activities reported for 1591
c) Review of relevant SCR and SCS documents not considered in items 1 to 3 above
d) Other business
Iv. Publications (STACPUB Chairman: H. Lassen)
1. Review of STACPUB membership
2. Review of sclentific publicatioens since June 1981
3. Production costs and revenues for Scientific Council publications
4. Promotion and distribution of scientific publicaticons
a) Publicity and response regarding the Journal
b) Invitational papers for the Journal
5. Editoriazl matters regarding scientific publications
a) Editorial activities
b) Progress review: Journal issue of 1989 Special Session
c) Review of general editorial process
d) Review ¢f Editorial Board
6. Papers for possible publication
a} Review of proposals resulting from the 1991 meetings

b} Review of contributions teo the 19292 meetings
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7. Microfiche projects
a) Review of requests for microfiche of ICNAF documents
b) Question of microfiching NAF(O research documents

8. Other matters
Rules ©of Procedure
Collaboration with other Organizations

1. Joint ICES/NAFO working group on harp and hooded seals
2. Fifteenth Session of CWP, July 1592

Arrangements for Special Sessions

{See under Fishery Sciencg, Section 7(b), 7(c), and 7idy]

Future Scientific Council Meetings, 1992 and 1993

Nomination and election of Ehairman of the Standing Committee on Fishery Science.
Qther Matters

ARdoption of Repcrts

1. Committee reports from this meeting (STACFIS, STACREC, STACPUB)
2. Scientific Council Report, June 1992 (receipt and adoption)

3

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

IN 1993 QF CERTAIN STCOCKS IN SUBAREAS 3 AND 4

The Fisheries Commission with the concurrence of the Coastal State as regards the stocks
below which occur within its jurisdiction, requests that the Scientific Council, at a meeting
in advance of the 1992 Annual Meeting, provide advice on the scientific basis for the
management of the folleowing fish and invertebrate stocks or groups of stocks in 1993:

Cod (Div. 3NOQ; Div. 3M)

Redfish (Div, 3LN; Div. 3M)
American plaice (Div. 3LNO; Div. 3M)
Witch flounder (Div. 3NO)

Yellowtail flounder (Div. 3LNO)
Capelin {(Div. 3NO)

Squid {(Subareas 3 and 4}

The Comm;ssion and the Coastal State request the Scientifie Council to consider the follewing
options in assessing and projecting future steck levels for those stocks listed above:

a)

b)

¢)

d)

e)

Por those stocks subject to analytical dynamic-pool type assessments, the status of
the stock should be reviewed and management options evaluated in terms of their
implications for fishable stock size in both the short and long term. In those cases
where present spawning stock size is a matter of scientific concern in relation to
the continuing productive potential of the stock, management options should be
evaluated in relation tc spawning stock size, As general reference points the
implications of fishing at Fy ;, Fig9p and Fmax in 15%3 and subsequent years should be
evaluated. The present stock size and spawning stock size should be described in
relation to those observed historically and those expected in the longer term under
this range of options.

Opinions of the Scientific council should be expressed in regard to stock size,
spawning stock sizes, recruitment prospects, catch rates and TACs implied by these
management strategies for 1993 and the long term. Values of F corresponding to the
reference points should be given and their accuracy assessed.

For those stocks subject to general production-type assessments, the time series of
data should be updated, the status of the stock should be reviewed and management
opticns evaluated in the way described above to the extent possible. In this case,
the general reference points should be the level of fishihg effort or fishing
mortality (F) which is calculated to be required to take the MSY catch in the long
term and two-thirds of that effort level.

For those rescurces of which only general biological and/or catch data are available,
no standard criteria on which to base advice can be established. The evidence cf

stock status should, however, be weighed against a strategy of optimum yield

management and maintenance of stock biomass at levels of about two-thirds of the
virgin stock.

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

Presentaticn of the result should include the following:
i) for stocks for which analytical dynamic-pool type assessments are possible:
- a graph of yield and fishing mortality for at least the past 10 years.

- a graph of spawning stock biomass and recruitment levels for at least
the past 10 years. ‘

- a graph of catch options for the year 1993 over a range of fishing
mortality rates (F) at least from Fp, to Fmax.

- a graph showing spawning stock biomass at 1.1.1994 corresponding to
each catch cption,

- graphs showing the yield-per-recruit and spawning stock per-recruit
values for a range of fishing mortality.

iiy, for stocks for which advice 15 based on general production medels, the
relevant graph ©of production on fishing mortality rate or fishing effort.

In all cases the three reference points, actual F, Fmax and Fy_; should be shown.

The Fisheries Commission with the concurrence of the Coastal State requests that the
Scientific Council continue to provide information, if available, on the stock separation in
Div. 2J+3KL and the proportion of the biomass of the cod stock in Div. 3L in the Regulatory
Area and a projection if possible of the proportien likely to be available in the Regulatory
Area in future years. Information is also requested on the age compositicn of that portion
of the stock occurring in the Regulatory Area.
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The Scientific Council should analyze the various technical measures which could permit the
elimination of massive catches of juvenile flatfishes in the NAFO area. This should cover
the implementation of minimum legal sizes and the introduction of a single basic mesh s%ze.
Special attention should be paid to multispecies analyses and especially technical
interactions.

With respect to cod in Div. 3M, the Scientific Council is requested to provide advice on
means of improving the utilization (yield-per-recruit) of the resource.

With respect to redfish in Div. 3M, the Scientific Council is requested tec provide advice on
means of reducing the harvest of juvenile fish, including such factors as seasonality of
fishing.

With respect to squid in SA 3 and 4, the Scientific Council is asked to examine all data
available to it and if pessible to present options for the management of the stock that are
based on the NAFO principles of optimum utilization and conservation. The Council is asked
also to provide information on the distribution throughout the year of the stock and on the
facters that determine whether the resource becomes available within the NAFQ area.

With respect to capelin in Div. 3NO, the Scientific Council is requested to advise on the
most rational level of management, on the basis of the main principles of NAFQO: optimum
utilization and conservation of stocks. The Council should evaluate the importance of
capelin at different stages of their life history to the marine ecosystem and in particular,
given the mass mortality following spawning, the significance of a management option that
refers to harvesting during the period immediately prior to spawning. Management options
such as maintaining minimum spawning biomass, a 10% and a 20% expleoitaticn rate should be
evaluated in terms of both maintaining stock size and the impact on the ecosystem.

The Scientific Council is asked to review further the question of a standard 130 mm mesh size
for otter trawling in the Regulatory Area, and particularly to consider the species for which
derogation would be required. The Council is asked to include consideration of area and
season in this review, to advise on appropriate mesh sizes for fisheries for which the 130
mm would be too large, to advise on appropriate by catch limits for other species (in
aggregate or individually) in fisheries using small mesh sizes and teo report on any
interactions between the various fisheries.

The Scientific Council is asked te consider the question of a minimum fish size for cod in
the different parts ¢f the Regulatory Area, both in terms of the current requlation of mesh
size in otter trawls and in terms of increasing yield per recruit.

At its Special Meeting of 11-14 May 1992, the Fisheries Commission agreed to forward an

additional request for scientific advice from the Scientific Council. The fcllowing text was agreed
at the meeting: .

"In addition to the request in paragraph 9 of NAFO/FC Doc. 91/10 on a standard 130
mm mesh size, the Scientific Council is asked to evaluate the effect of introducing
one uniform mesh size, irrespective of material, thus deleting note 2 in Part V -
Schedule IV of the NAFO Conservation and Enforcement Measures.®

ANNEX 2. CANADIAN REQUEST FOR SCIENTIFIC ADVICE ON MANAGEMENT IN 1993
OF CERTAIN STOCKS IN SUBAREAS 0 TO 4

Canada requests that the Scientific Council, at its meeting in advance of the 1992 Annual

Meeting, provide advice on the scientific basis for the management of the following fish and
invertebrate stecks in 19%93:

Greenland halibut (Subarea 2 and Div. 3K and 3L)
Roundnese grenadier (Subareas 2 and 3)

Capelin (Div. 3L)

Silver hake {(Div. 4V, 4W and 4X)

It is also suggested that, subject to the concurrence of Denmark (Greenland), the Scientific
Council, prior to the 1992 Annuval Meeting of NAFQO, provide advice on the scientific basis for
management in 1293 of the following stocks:

Shrimp (Subareas 0 and 1)
Greenland halibut (Subareas 0 and 1)
Roundncse grenadier (Subareas ¢ and 1)

The Scientific Council noted in its 1990 and 1951 reports that there was no biological basis
for making two separate assessments for the Greenland halibut throughout Subareas 0-3. The
Council is therefore asked, subject to concurrence of Denmark {Greenland) as regards Subarea
1, to provide an overall assessment of the total stock and comment on its management.

Canada requests the Scientific Council to consider the following opticns in assessing and
projecting future stock levels for those stocks listed above:

a)l For those stocks subject to analytical dynamic—peoel type assessments, the status of
the stock should be reviewed and the implications of continuing to fish at F,, in
1993 and subsequent years should be evaluated. The present stock size should be
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described in relation to those observed historically and those to be expected at the
Fy, level in both the short and long term. In those cases where present spawning
stock size 15 a matter of scientific concern in relation to the continuing productive
potential of the stock, management options should be evaluated in relation to

spawning stock §ize. All results should be expressed in terms of stock sizes, catch
rates and TACs implied for 1993 and the long term.

b) For these stocks subject to general production-type assessments, the status of the
steck should be rev;ewed and management options evaluated in the way described above
to the extent possible. 1In this case, the general reference point should be the

level of fishing effort (F) which is two-thirds that calculated to be required to
take the MSY catch in the long. term.

c) For those resources on which cnly general biological and/or catch data are available,
no standard criteria on which to base advice can be established. The evidence on
stock status should, however, be weighted against a strategy of optimum yield

maragement and maintenance of stock biomass at levels of about two-thirds that of the
virgin- stocks. ’

B, Rawson

Deputy Minister

Department of Fisheries and QOceans
Ottawa, Canada

ANNEX 3. DENMARK (GREENLAND} REQUEST FOR SCIENTIFIC ADVICE ON
MANAGEMENT OF CERTAIN STOCKS IN 1933

Denmark, on behalf of Greenland, requests the Scientific Council of NAFO in advance of the
1992 Annual Meeting to consider the following stocks occurring in Subarea 1:

i} Redfish (by species, if possible)
ii) Any other stack of invertebrates and finfish of commercial interest, for
which data allow a status report

It is also suggested, subject to the concurrence of Canada, that the follewing stocks
overlapping Subareas 0 and 1 be included in the considerations of the Scientific Council:

i) Greenland halibut
ii) Roundnose grenadier
iii) Northern shrimp (Pandalus borealis)

Furthér, in cooperation with ICES, the Scientific Council is requested to analyse the
fellowing stock in the Denmark Strait and off East Greenland:

i) Northern shrimp (Pandalus borealis)
The Scientific Council is requested to provide advice on the status and on the bioclogical
basis for management in 1993 and as many years forward as the data allow for all stocks
mentioned above.

In the analyses on which management advice will be based, the feollowing should be included:

For Greenland halibut the biological‘and practical implicaticns of combining Subareas 0, 1,
2 and Divisions 3XL for stock assessment purpeses should be considered.

For Northern shrimp fisheries in Subareas 0+1 and in the Denmark Strait:

a) Analysis ¢of the effects on the stocks of actual catches and the magnitude and size
distribution ¢f shrimp discards should be continued if data so allow;

b) the short- and long-term effects on stocks, catch composition, cateh rate and
discards of an increase in mesh size over the interval from 40 to 60 mm should be
analyzed if data so allow. Also, effects of other possible means to minimize
discards should be analyzed;

c) the by-catch of small finfish (notably redfish and Greenland halibut) in the
. fisheries for shrimp should be evaluated, and the effect of the by-catch on these
fish stocks should be analyzed if data so allow.

The Scientific Council should feel free to report on such other invertebrates and finfish
stocks in Subarea 1 and on such other scientifically based management options for the above-—
mentioned Subarea 1 stocks, as it feels applicakble.

Jens Paulsen
Grenlands Ejemmestyre, Erhvervsdirektoratet
Nuuk, Greenland
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AGENDA IV. SCIENTIFIC COUNCIL ANNUAL MEETING, 14-18 SEPTEMRER 1992

Opening {Chairman: V., P Serebryakov)

1. Appointment of rapporteur
2. Adoption of agenda
3. Plan of work

Fishery Science (STACFIS Chairman: D, B. Atkinson)

1. Stock assessments

a) Greenland halibut in terms of the total area of stock distzibution (see Annex
1 - joint request frem Canadaz and Denmark/Greenland)®

2. Report of Special Session on "State-of-the-BArt in Fish Stock Assessment: a
Tutorial/Workshop on Calibration Methods and Their Practical Use®™ (9-11 September
1992 with R, K. Mohn (Canada) and R. M. Cook (EEC-UK)} as Conveners)

3. Review of current arrangements for conducting stock assessments
a) Updating list of Designated Experts
b) Data availability to Designated Experts
4, Future Special Sessions
a) Special Session in September, 1993 on "Gear Selec-tivity/Technical
Interactions in Mixed Species Fisheries”
b Proposed theme for Special Session in September 1994
c) Co-sponsorship with other organizations
5. Other matters

Research Cocordination (STACREC Chairman: A. Avila de Melo)

i. Acquisition of STATLANT 21A and 21B reports

2. Publication of statistical information

3. Review of requirements for submission of sampling information
4. Review of Report of CWP 15th Session, July 1992

3. Cther matters

Publications (STACPUB Chairman: H. Lassen)

1. Review of Scientific Publications
2. Promotion and distribution of scientific publications
a) Invitational papers
b) Promotion of the Journal
3. Editorial matters
4. Review of papers for possible publication
a) Review of proposals from past meetings
b} Contributions to present meeting
c) Other contributions
5. Other matters

Review of Future Meeting Arrangements

1. June 1993 Meeting of the Scientific Council
2. Special Session and Annual Meeting, September 1993
3. June 19%4 Meeting of the Scientific Council

Other Business

Adopticn of Reports

1. Committee Reports of present meeting (STACFIS, STACREC, STACEUB)
2. Report of Scientific Council, September 1992
Adjournment

1

Item deferred from the 3-17 June 1992 Meeting of the Scientific Council.




AGENDA 14-18 Sep 198

ANNEX 1. JOINT REQUEST BY CANADA AND DENMARK {GREENLAND) TO THE SCIENTIFIC
COUNCIL FOR ADDITIONAL INFCRMATION ON GREENLAND HALIBUT?

Canada and Denmark {(Greenland) have both requested that the Scientific Council assess at its
meeting June 3-17, 1992, the status of Greenland halibut not only for the portion of the stock in
Subareas 0+1 but also in terms of the total area of stock distribution.

The two coastal states now ask jointly that the Scientific Council include in their report,
comments on the following specific elements of the general questions posed already:

aj) Should any cverall TAC be sub-divided by NAFO Divisions (or cembinations of Divisions)?

b} What would be the implications of changing the current geographic distribution of catches?

c) What proportion of the stock occurs within the waters under the jurisdiction of the coastal
states?

? Request originally received on 13 June 1992 for consideration during the 3-17 June 1992

Meeting of the Scientific Council.
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LIST OF RESEARCH AND SUMMARY DOCUMENTS

RESEARCH DOCUMENTS (SCR}

Bakanev, V. 8. Results from acoustic capelin surveys in Div. 3LWNC and 2J+3KL
in 1991. (12 pages)

Nakashima, B. 5., and B. W. Slaney. Capelin (Mallotus wvillosus) egg deposition
on fifteen spawning beaches in Conception Bay, Newfoundland in 1987-91, (8
pages)

Nakashima, B. 8., and R. W. Barnum, The inshore capelin fishery in NAFQ
Division 3L in 1%91. (16 pages)

Shelton, P. A., J. E. Carscadden, and J, M, Hoenig. Estimates of survival rates

and risk evaluation of the 1C% harvest rate procedure for capelin in WAFO
Division 3L. {18 pages)

Nakashima, B. 8. Results of aerial surveys of capelin (Mallotus villosus)
schools using the cempact airborne spectrographic imager (CASI}. (12 pages)

Naravanan, S., S. Prinsenberg, and E. B. Colbourne. Overview of environmental
conditions in NAFC Divisions 2J+3KL in 19%1. (25 pages)

Lilly, G. R. Distribution of capelin on Grand Bank {Div. 3LNO) in the springs
of 1987 and 1991, as inferred from bottom-trawl by-catches and cod stomachs
examinaticns, {9 pages)

Lilly, G. R. By-catches of capelin in Canadian bottom-trawl surveys from
northern Labrader to the southern Grand Bank (Div., 2GHJ3KLNO)Y in autumn 1991.
(7 pages}

Savvatimsky, P. I. Distribution and biological characteristic of rock grenadier
{Coryphaenaides rupestris) as shown by trawl surveys in the Northwest Atlantic
in 1989-1991. (12 pages)

Savvatimsky, P. I. Age structure of Macrourus berglax L. in the Northwest
Atlantic in 1985. (28 pages)

Savvatimsky, P. I., and S. A. Kuzmin. On by-catch of cod in research redfish
catch on the Flemish Cap Bank in 1988-1991. (12 pages)

Vaskov, A. A., and I. A. Cganin. Evaluation of redfish stocks in Divisions 31N
and 3M by the trawl-acoustic survey in 1891. (12 pages}

Kuzmin, 8. A. Stock assessment of cod from NAFO Subarea 3 by the data from 1591
trawl-acoustic survey. (11 pages)

Albikovskaya, L. K., and 0. V. Gerasimova. Feeding and trophic relations
between cod and capelin coff the northwestern Wewfoundland (3K) in spring-summer.
(7 pages)

Gerasimowva, O. V., L. K. Albikovskaya, and S. A. Kuzmin. A study of trophic
interrelations between cod (Gadus morhua) and capelin (Mallotus villosus) on the
Newfoundland Shelf in spring and summer seasons of 1985-1991. (16 pages)

Benway, R. L., J. W. Jossi, and J. Prezioso. Surface and bottom temperatures,
and surface salinities: New York to the Gulf Stream, Massachusetts to Cape
Sable, N.S. 1991. (14 pages)

Smedstad, 0. M., and S. Torheim. ¥Norwegian investigations on shrimp (Pandalus
borealis) in East Greenland Waters in 1991. {8 pages)

Baird, J. W., C. A. Bishop, W. B. Brodie, and E. F. Murphy. BAn assessment of
cod stock in NAFO Divisions ZJ3KL. (63 pages)
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Scientific Council Meeting, 3-17 June 19952
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Stein, M. Variability of climate ~ impact on cod recruitment off West
Greenland. {15 pages)

Stein, M. On the consistency of thermal events in the East Greenland/West
Greenland current system. (10 pages)

Borovkov, V. A., and I. I. Tevs. Oceanographic conditions in NAFOQ Subareas 0,
2 and 3 in 19%1. (15 pages}

Gorchinsky, K. V., and A. A. Vaskov. Trawl survey results on Greenland halibut
stock evaluation in NAFQ Divs. OB and 2GH in October/December 1991. (15 pages)

Gasiukov, P. 5. Status of silver hake stocks in WAFO Divisions 4VWX in 1991 and
TAC for 1993. (20 pages)

Vazquez, BA. Minimum landing size for cod and flatfish in NAFC area
corresponding to & cod end mesh size of 120 millimeters. (11 pages)

Paz, J., and M. G. Larrafeta. Cod stock-recruitment relationship in NAFO
Divisions 3NO. (10 pages)

2amarro, J. The fecundity of American plaice (Hippoglosseoides platessoides)
from the scuth of the Grand Bank and Flemish Cap. (11 pages)

Vazquez, A, Results from bottom trawl survey of Flemish Cap in July 199%1. {17
pages)

Junquera, S., S. Iglesias, and E. de Cardenas. Spanish fishery of Greenland
halibut (Reinhardtius hippoglosscides) in 1990-1991. (14 pages)

de C&rdenas, E., and Ph, Moguedet. Preliminary results from EEC cod tagging on
Flemish Cap. (8 pages)

Cornus, H. 2. 1991 assessment of redfishes (Sebastes marinus and Sebastes
mentella) in NAFO Subarea 1. (14 pages)

de Cérdenas, E., Ph. Moguedet, and J. A. Persiro. On the isolation of the cod
population in Flemish Cap (Division 3M). (16 pages)

Wieland, K. Distribution of O-group redfish (Sebastes spp.) off West Greenland
in autumn 1991. (9 pages})

Moquedet, Ph. Cod migrations in the Gulf of $t. Lawrence and south areas off
Newfoundland. {18 pages)

Bez, M., and Ph. Moguedet. Comparison of the relative fishing powers of St.
Flerre and -Miquelon trawlers from 1986 to 1991 in the NAFQ Subdivision 3Ps.
Limits in the use of a multiplicative model {(Robson, 1366). (22 pages)

Rikhter, V. A., and V. I. Vinogradov. On relationships between silver hake
weight growth and abundance of fishery population of the Nova Scotian Shelf. (11
pages)

Sigaev, I. X, Anomalies of water temperature and water—-mass border indices in
the Northwest Atlantic area in 199C and 19%1. (5 pages)

Shcherbich, L. V., A. P. Senina, and Yu. A. Markev. BAge determination methods
for Nova Scotian hake. (14 pages)

Sigaev, I. K., V. A. Rikhter, and V. F, Turok. The results of mackerel {Scomber
scombrus) study on the Scotian Shelf in June 1990. {9 pages)

Rikhter, V. A., and V. F. Turok. Distribution ¢f hake, other fish species and
short-finned squid on the Scotian Shelf in 1991, based on data of Soviet
observers. (14 pages)

Rdtz, H-J. Decrease in fish biomass off West Greenland (Subdivisions 1B-1F)
continued. (8 pages}

Junguera, S,, and J. Zamarrc. Sexual maturity and spawning of the Greenland
halibut {Reinhardtius hippoglosscides) from Flemish Pass area. (10 pages)
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Barsukov, V. B., N. I. Litvinenko, and V. P. Serebryakov. Identificat%on of
redfisnes (Sebastes, Scorpaenidae) in the North Atlantic (some recommendations).
(17 pages}

Pedersen, S. A., and K. H. Nygird. Survey biomass of fishes in the Disko Bay

area West Greenland-September 1%%1. (9 pages}

Pedersen, S. A., and P. Kanneworff. Survey biomass of redfish {Sebastes spp.}
off West Greenland (NAFQ Subareas 0+1), July-August 1988-91. (12 pages)

Kanneworff, P., and S. A. Pedersen. Survey biomass of Greenland halibut
(Reinhardtius hippoglossoides) off West Greenland (NAFO Subareas 041}, July-
Rugust 1988-91. (11 pages)

Hassager, T. K., and K. Lehmann, Investigation of sampiing bias on length
distribution of Pandalus borealis when sampling from the hatch. (B pages)

Hassager, T. K. Do length-at-age vary with depth? The Northern Shrimp
(Pandalus borealis) in Davis Strait (NAFO Divisiocn 1B}. (7 pages)

Yane, K., and 0. Jsrgensen. Results of two stratified-random bottom trawl
surveys at West Greenliand in 1%%1. (14 pages)

Skdladdttir, U. The catch statistics of the shrimp fishery (Pandalus borealis)
in the Denmark Strait in the years 1980-1591. (9 pages)

Waldron, D. E., M. A. Showell, and M. C. Bourbonnais. Status of the Scotian
Shelf silver hake {whiting) population in 1%91 with projections to 1993. (22
pages)

Boje, J. An assessment of the Greenland halibut stock component in NAFO
Supareas 0+1. (4 pages)

Kenchington, T. J., R. G. Halliday, G. D. Harrison. Fishing grounds exploited
in 1990 by longliners based in Canada's Scotia-Fundy region. (34 pages)

Jorgensen, O. A., and J. Boje. A compariscn of the selectivity‘in trawl and
long-line fishery for Greenland halibut. ({5 pages)

Rgnnow, B. Analysis of the catch curves for Pandalus borealis in Disko Bay,
West Greenland. (12 pages)

Carlsson, D. M., P. Kanneworff, and K. H. Nygaard. Report on a stratified-
random trawl survey for shrimp (Pandalus borealis) in inshore areas West
Greenland, NAFO Subarea 1, in 199%1. (18 pages)

Carlsson, D. M., and P. Kanneworff. Estimate of shrimp discard from shrimp
factory trawlers in Davis Strait and Denmark Strait in 1991. (6 pages)

Miller, D. S. Results of an acoustic survey for capelin (Mallotus villosus) in
NAFQ Division 3L in 1992. (4 pages)

Parsons, D. G., and P, J. Veitch. Analysis of the fishery data for northern
shrimp (Pandalus borealis) in Division QA, 1979-1991. (14 pages)

Power, D., and A. A. Vaskov, Abundance and biomass estimates of redfish (5.
mentella) in Div. 3LN from Russian groundfish surveys from 1984-91. (9 pages)

Walsh, S§. J. Juvenile flatfish fisheries on the Grand Bank: a discussion of
conservation techniques. (13 pages)

Brodie, W. B., and S. J. Walsh. An assessment of the yellowtail flounder stock
in Divisions 3LNO. {28 pages)

Skuladéttir, U. The Icelandic shrimp fishery {Pandalus borealis) in the Denmark
Strait in 1991 and early-1%992. (7 pages)

Stein, M. A note on the consistency of hydrographic events off Labrador and off
West Greenland. (2 pages)

¢ = Scientific Council Meeting, 3-17 June 1992
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Carlsson, D. M., and P. Kanneworff. The commercial shrimp fishery in Denmaxk
Strait in 1991 and early 1992. {26 pages)

Carlsson, D. M., and P. Kanneworff. The shrimp fishery in NAFO Subarea 1 in
1991. (21 pages}

Mena, I. Northern pawn (Pandalus borealis) stock in Flemish Cap. (3 pages)

Carlsson, D. M., and P. Kannewogff. Report on a stratified-random trawl survey
for shrimp {Pandalus borealis) in NAFO Subareas 0+l in July-September 1991, and
& comparison with earlier surveys. (27 pages)

Bishop, C. A.;, EB. F. Murphy, and J. W. Baird. Cod in Divisions 2J+3KL -~
estimates of biomass and age composition for the portion of the stock in the
NAFO Regulatory Area. (8 pages)

Xeeley, J. R. Marine Envirconmental Data Service Repert for 1991. (18 pages)
Ross, C. K. Moored current meter measurements across Davis Strait. (8 pages)

Drinkwater, K. F., P. C. Smith, and R. Pettipas. Spatial and temporal scales
of temperature variability in the Bay of Fundy. (17 pages)

Drinkwater, K. F. AFAP climate studies in the Scotia-Fundy region. (B pages)

Drinkwater, K. F., B. Petrie, and 8. Narayanan. Overview of environmental
conditions in the Northwest Atlantic in 1991. (36 pages)

Myers, R. A., K. Drinkwater, and §. Brown. The influence of salinity on 2J3KL
cod recruitment. (12 pages)

Baird, J. W., C. A, Bishop, and E. F. Murphy. An assessment of the ¢od stock
in NAFQ Div. 3NO. (28 pages)

Brodie, W. B., and W. R. Bowering. Results for American plaice from Canadian
surveys in Div. 3M, 1578-85. (4 pages)

Savard, L., D. Parsons, U. gkaladdéttir, D. Carlsson, P. Kanneworff, and H.
Siegstad. Assessment of shrimp in Denmark Strait. {12 pages)

Walsh, S. J. Distribution and abundance ¢f juvenile and adult American plaice
on the Grand Bank, NAFQ Divisions 3LNO. (11 pages)

Brodie, W. B., J. W. Baird, and J. Morgan. An assessment of the American plaice
stock in Div. 3INO. (43 pages)

Power, D. An assessment of redfish in NAFO Divisions 3LH. (31 pages)

Brodie, W. B., and J. W. Baird. Data for the assessment of Greenland halibut
in SA 2 + Divisions 3KLM. (lé pages)

Brodie, W. B., J. W. Baird, and D. Power. Analysis of data from deepwater
surveys in Div. 0B, 2GHJ, and 3KLM in 1951. (8 pages)

Parsons, D. G., L. Savard, D. M. Carlsson, P. Kanneworff, and H. Siegstad.
Assessment of shrimp in Davis Strait Subareas 0+1. (14 pages)

Bakanev, V. S. Evaluation of index for 0O-group capelin abundance in NAFO
Divisions 3LNQO in November. (6 pages)
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SUMMARY DOCUMENTS (SCS)

SCS # Ser, %

92/13-B:¢ N2042 NAFO. Report of Scientific Council, March 1992 Meeting. {25 pages)

92/2°¢ N2043 Rawson, B. Canadian request for scientific advice on management in 1593 of
certain stocks in Subareas D to 4. (1 page)

92/3° N2044 Paulsen, J. Denmark (Greenland) request for scientific advice on management of
certain stocks in 1993. (2 pages)

92/4°¢ N2046 BAFO Secretariat. Provisicnal index and list of titles of Research and Summary
Documents for 1991. {22 pages)

92/5¢ N2047 NAFO Secretariat. Histerical catches of selected species by stock area and
country for the period 1980-90. (38 pages)

92/6°%" N2048 NAFC Secretariat. UList of biological sampling data for 19%90. (50 pages + 6
page add.)

92/7¢ N2049 NAFO Secretariat. Notes on statistical activities and publications since June
1991. (2 pages)

92/8¢ N2050 NAFQO Secretariat. Tagging activities reported for the Northwest Atlantic in
1991. (3 pages) ‘

g2/9bc N2058 Koeller P., 6 J. S. Loch, M. M. Roberge, J-D. Lambert, and M. Bérubé. Canadian
research report for 1991. {33 pages)

92/10%° N2060 NAFO Secretariat. Report of the Joint ICES/NAFO Working Group on harp and
hooded seals, Copenhagen, 14-18 October 1991. (31 pages)

9z/11° N20S9 Assistant Executive Secretary. Report to the CWP on WAFQ Statistical Program,
Publications and ADP. (6 pages)

92/12°° N2066 Borovkov, V., S. Kovalevy, P. Savvatimsky, V. A, Rikhter, and I. K., Sigaev.
Russian research report for 19391. (Z1 pages)

92/13%% WN2067 Vazquez, A., G. Perez-Gandaras, J. Paz, J. Zamarre, and S. Junquera. Spanish

’ research report for 199%1. {10 pages)

92/14%° N2082 Alpoim, R. L., M. Carneiro, L. Godinho, and A. Avila de Melo. Portuguese
research report for 15%91. (68 pages)

392/15°¢ NZ2089 Stern, H., and F. M. Serchuk. United States research report for 1991. (17
pages} ]

92/16° N2090C EC Group. Report of an EC group of experts. London England, 17-19 March 1992.
An assessment of the stock of cod in NAFO Divisions 2J3KL. (11 pages)

92/17¢ N2091 Cornus, H. P., P. Ernst, H. J. Ritz, and M. Stein. German research report for
1981. ({7 pages)

92/18% N20995 Yokawa, K. Japanese research report for 1991. (4 pages)

92/19° N2106 - Siegstad, H. Denmark/Greenland research report for 199%1. (5 pages)

92/20% % N2112 NAFQ. Report of the S$pecial Meeting Scientific Council, 1+4 June 1992, (39
rages})

92/21¢ N2128 REINERT, J. Faroce Islands research report for 1991. (5 pages)

92/22°¢ N2138 NAFQ Secretariat. A compilation of research vessel surveys on a stock-by-stock
.basis. (18 pages)

92/23¢ N2139 NAFO. Report of Scientific Council, June 1992 Meeting. (151 pages)

az/244 N2159 NAFO. Report of Scientific Council, 14-18 September 1992, (27 pages)

92/25% N2166 NAFQ Secretariat. Provisional nominal catches in the Northwest Atlantic, 1991,
{43 pages)

* = Scilentific Council Meeting, 3-6 March 19%2

® = gcientific Council Special Meeting, 1-4 June 1992

¢ = Sgientific Council Meeting, 3-17 June 1392

¢ = Scientific Council Annual Meeting, 14-18 September 1992
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LIST OF RECOMMENDATIONS IN 1992

Part A

Scientific Council Meeting - 3-6 March 1992

STACFIS REPCORT

Commercial fishery data {(page 15)

STRCFIS recommended that means of daily catch rates and associated variances of the inshore capelin fishery
in Div. 3L be calculated for future assessments.

Estimation of Parameters {page 19)

STACFIS recommended that the relationships between acoustie survey estimates of mature biomass and inshore

catch rates continue to be investigated with more emphasis placed on the identification of the statistical
properties.

Specifically STACFIS recommended that the new estimates of survival of immature and mature capelin be used
in a time~series of projections and compared to the inshore catch-rate series. In addition, the survival
of mature fish could also be compared to survival rates derived from inshore catch data.

QTHER MATTERS

Consideration of a Special Session in 1993 (page 22)

As such, it was recommended that the Assistant Executive Secretary draft a letter to Designated Experts
requesting their consideration and input into the selection of a number of possible Special Session topics.
PART B
Scientific Council Spacial Meeting — 1-4 June 1992

STACFIS REPORT

Cod in Div. 2J+3KL (pages 25 and 43)

Comparisons between the extent of the CIL of the Labrador Current and year-class strength also suggest the
1950 and 1991 year—classes may be weak, with the 1989 year~class close to average. With the current status
of the resource and the lack of potential recruitment STACFIS therefore recommended that fishing mortality
sheuld be reduced in 1992 from the levels of recent years.

Recommendations (pages 25 and 44}

STACFIS recommended that:

- further investigations into the relationships between the areal extent of the cold intermediate layer,
and recruitment of cod in Div., 2J+3KL be carried out,

- further investigations of the linkage between ocean conditions at West Greenland and Labrador be carried
cut, and

~ all data on cod relative to the commercial fisheries and research vessel surveys in Div. 20+3KL during
1992, should be made available at the earliest possible date in 1993, to facilitate the next assessment
of this stock.

PART C
Scientific Council Meeting - 3-17 June 1992

STACF1S REPORT

Catch Statistics {page 77)

It is strongly recommended that for the future, national representatives, at the same time as endeavouring
to make all necessary data relevant to tle assessments available to Designated Experts by May 15 (NAFO Sci,
Coun. Rep. 1991, p. 44), should also attempt to provide as much catch/effort data (including preliminary
data) as are available.

In addition, because of the recent difficulties in determining the best estimates of catch for the various
stocks, and difficulties encountered at various times throughout the meeting, STACFIS recommended that
during the first day of future June meetings, under usual agenda item ‘General review of catches and
fishing activity’, all available information on catches for the varicus stocks should be reviewed so that
best estimates of catches can be determined before commencement of the assessment reviews.
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Commercial and Research Sampling (page 77)

It is recommended that Scientific Council bring the concerns of S5TACFIS on the potential negative impacts
of a reduced annual database on the stock assessments, to the attention of the Fisheries Commission.

The updated list was compiled only during the course of the June 1992 Meeting. STACFIS recommended that

in tpe.future, Designated Experts present this updated information at the time of preparation of the
preliminary assessments.

It was also noted that for some survey series, standard errors associated with the estimates were not
available. STACFIS_recommended that in future, numbers (e.g. abundance/biomass) derived from research
surveys be accompanied by estimates of variance associated with these.

Timely Availability of Assessment Related Data (page 78)

STACFIS again recommended that Scientific Council bring the problem of availability of assessment related
data to the attention of the Fisheries Commission.

Cod in Division 3M (pages &1 and 82)

STACEIS recommended that the exploitation of the 1330 year-class should not be initiated until 1994 at the
earliest when they reach age ¢ and their mean length will be greater than 40 cm, Therefore, STACFIS also
recommended that during 1993 the catch be maintained at as low a level as pessible and every effort be
taken to prevent the catch of small ced.

Redfish in Subarea 1 (page 91}

STACFIS acknowledged the importance of such research and recommended that studies on distribution and
abundance of redfish larvae and O-group in Subarea 1 be continued,

Redfish in Division 3M (pages 92 and 93)

STACFIS recommended that a thorough investigation of the results of the USSR/Russian combined trawl and
acoustic surveys should be carried out te ensure no double counting of the bottom layer.

In addition, using a 2 year average when a steady decline is observed, will alsc bias the estimate upwards.
STACFIS recommended that the catches of redfish in Div. 3M should not exceed 20 000 tons in 1993.

In light of the uncertainty of the current exploitation rate in relation to the stock size, STACFIS

recommended that further research on possible exploitation rates which the stock can sustain in the long-
term (1.e. simulation studies) be carried out.

STACFIS recommended that all available information on catch-at-age and length frequency both from
commercial fisheries and surveys be examined and reviewed in 1593.

Redfish in Divisions 3L and 3N (pages 95 and 96)

There were concerns raised with regard to the procedure for evaluating the acoustic signals. Accordingly,
STACFIS recommended that details be provided to clarify how acoustic signals are separated between redfish
and other species, and, that more detailed information be presented describing the vertical distributieon
as determined from the trawl-acoustic surveys.

Because of the semi-pelagic behaviour of redfish, STACFIS recommended that further examination be
conducted of the trawl-acoustic survey data te¢ provide more details on the location of concentrations of
fish both near the bottom and in the water column in Div. 3LNO.

STACFIS considered that this issue is worth revisiting and, accordingly, recommended that existing data
be examined to evaluate the current separation of Div. 3LN and Div. 30 in relation to adjacent divisions
for the purpose of determining whether these management units are appropriate.

With the prospect of continuing poor recruitment in Div. 3L, and given that the pulse of recruitment
detected in Diw. 3N in 1951 would not be available to the fishery until the late-1990s STACFIS recommended
that for redfish in Div. 3LN catches be reduced and the total catch not exceed 14 000 tcons for 1993.

Silver Hake in Divisions 4V, 4W and 4X {page 100)

STACFIS reiterated its previous recommendation that upon completion of the radio-nucleotide studies, one
comprehensive document be prepared by Canadian and Russian authors.

American Plaice in Division 3L, 3N and 30 {(pages 103 and 104)

To examine the reasons for these patterns in the CPUE, STACFIS recommended that area fished by the
commercial fleet be incorporated in future analyses of catch rates. .

Because of this change in mesh size, STACFIS recommended that the catch rates from the Canadian fleet be
analyzed from 1981 onward.

Witch Flounder in Divisions 3N and 30 (page 113)

STACFIS reiterated its recommendation that more information from the commercial fishery for witch flounder
in Div. 3NO be made available so that precise locations and depths of the fishery could be examined. This
is particularly important, given that current research vessel surveys clearly do not include some of the
deep areas covered in the commercial fishery.
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Greenland Halibut in Subareas 0 and 1 (pages 119 and 121)

Noting that similar studies previcusly presented indicate similar results, STACFIS recommgnded that further
studies of the selectivity of research trawling for sampling large Greenland halibut in deep waters be
undertaken and all available Information be tabled for review at the 1593 meeting.

Coverage of the fishery with beoth surveys and sampling is inadequate for a combined assessment. ’S'I‘ACFIS
recommended that steps be taken to achieve better coordination between Greenland halibut surveys while also
ercouraging that comparative studies of the relative fishing power between research vessels be undertaken.

Recognizing the importance of the fishery developed in the vicinity of the Div. 3L and 3M border, STACFIS
recommended that all available data for Greenland halibut ip Div. 3L and 3M be compiled and be presente
to STACFIS in 1983 for discussion of stock delineation and stock structure. -

STACFIS further recommended that sampling and other biological studies of this stock component be
initiated. STACFIS noted that previous compilatieons on Greenland halibut have been presented {e.g. SCR Doc.
87/76, B6; 90/35).

Greenland Halibut in Subarea 2 and Divisions 3K and 3L (pages 122 and 124)

STACFIS noted that there was a substantial amount of sampling data from other fleets for the periocd 1989-91
and reccmmended that available sampling data for the period 1989-91 be analyzed and presented at the next
assessment of this stock.

STACFIS noted that fish in spawning condition have been observed in these surveys and recommended that
avallable information on sexual maturity and spawning of Greenland halibut from surveys in Div. 2GH be made
available to STACFIS in 1993,

Roundnose Grenadier in Subareas 0 and 1 {page 126)

S5TACFIS noted that data from this survey was partly reported as aggregates over all subareas and
recommended that all information from the German/Russian groundfish surveys be presented to STACFIS in
1893, including those for roundnose grenadier, and they be broken down by Subarea and Division.

Capelin in Division 3L {page 130}

Low biomass estimates are probably also occurring because of lower survival rates during recent years and
STACFIS recommended that additional research be conducted to address both the reasons for low survival
rates and decreased availability. GSpecific areas of research should include the relationship between the
distribution of capelin and hydrographic conditicns and the role of the environment and predators on the
survival of capelin. In the latter instance, special attention should be paid to the impact of seals, the
populations of which have increased during the last decade.

Capelin in Divisions 3N and 30 (page 131}

Based on the above considerations, STACFIS recommended that this stock be given maximum protection and
accordingly advises that no capelin fishing be allowed in Div, 3NO during 1993,

Shrimp in Subareas 0 and 1 (page 136)

STACFIS being unable to calculate a precise catch reduction, recommended that the 1993 TAC should not
exceed 40 000 tons representing a minimum reduction necessary to have any noticeable positive effect on
the spawning biomass. The TAC for 1992 should, by the same argument, also be reduced to 40 000 tons.

STACFIS therefore recommended that measures tc reduce discarding should be established, e.g. increase in
mesh size, and that shrimp discarding should be closely monitored.

STACFIS therefore recommended that studies be undertaken to determine the relationships between shrimp from
the different areas, e.g. by genetics, growth, migration and recruitment studies.

STACFI5 recommended that studies be undertaken to establish the significance of variation in mean length-
at-age for the analysis and iInterpretation of length frequency data.

Shrimp in Denmark Strait (page 139}

Discard rates observed in 19%9%0 and 1991 indicated that these removals are significant and STACFIS
recommended that shrimp discarding in the shrimp fishery should be monitored closely.

Responses to Fisheries Commission Regquests (pages §9 and 141)

Capelin in Divisions 3N and 30. Currently, there is a lack of data for this stock but the available
information indicates that the stock is probably very low in abundance. Consequently, STACFIS recommended
that a closure of the commercial fishery in 1993 be placed to provide maximum protection for the stock.

Review of Arrangements of Stock Assessments {(page 146

In order to facilitate the assessment process, and in recognition of recent difficulties associated with
obtaining catch information for many of the stocks, STACFIS recommended that during the first day of future
June meetings, under usual agenda ‘General review of catches and risiing activity’, all available
information on catches for the various stocks should be reviewed so best estimates of catches can be
determined before commencement of the assessment reviews.
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Report of the Subcommittee on Environmental Research (pages 147 and 148)

The Subcommittee recommended that, in future the Environmental Subcommittee should meet at the beginning
of the regular June Meeting of the Scientific Council Meeting, i.e. on the Thursday of the first week.

The Subcommittee recommended, that USA observers ba encouraged to report on the variation in the position
of the shelf water front between Georges Bank and Cape Hatteras and on anticyclonic warm-core Gulf Stream
rings as they have in past years. -

Report of the Workshop on Age Determination of Greenland Halibut and American Plaice (page 157}

Qreegland halibu;. An gxéhange of Greenland halibut otoliths and scales (from the samé fish), collected
in Div. 0B and Div. 2G in October-November 1991 should be carried out.

Amirlcan plaice. An exchange of American plaice otoliths from various NAFC divisions should be carried
out.

ngeral: Folloying the exchange of ageing material for both species and subsequent investigation and
discussion of differences, a further wocrkshop should be held, probably sometime in 1993,

STACREC REPORT

Review of Reporting Requirements for Submission of STATLANT 212 and 21B Statistics {page 160}

In‘pargiqular, S?ACREC recommended that the Scientific Council consider the inclusion of a new Rule in the
501en§1f1c Council Rules of Procedure, to place a legal requirement for Contracting Parties to observe the
deadlines for submission of STATLANT data.

STACREC recommended that the Secretariat should centact the Cortracting Parties to consult them about the
practicability of meeting the proposed deadlines and that STACREC should review the responses at the next
June meeting.

Fifteenth Session of the CWR, July 1992 (page 160)

Considering alternates, STACREC recommended that H. Lassen (EEC-Denmark) or H. P. Cornus (EEC-Germany)'
be requested to represent STACREC at the CWP Meeting.

Coordination of Surveys in 1692-93 (page 161}

STACREC therefore recommended that descriptions of these surveys be compiled and that the possibility for
a better coordination of these surveys be investigated. If problems of comparing survey results are
identified, comparative studies should be undertaken.

STACPUR REPORT

NAFQ Scientific Council Beports (page 165)

STACPUB discussed possibilities of making the NAFO publications more eye—catching. As one such element,
as practised by many organizations, STACPUB recommended that from now on, a photograph of participants at
the June Meeting be included in one of the leading pages of the Scientific Council Reports.

Editorial Activities (page 167)

STACPUB recommended that the appointed Associate Editors for papers for which no response had been
received from the authcrs after 31 December 1991 inform the authors that these papers will ne longer be
considered for publication unless the requested revisions are forthcoming within a month.
Other Matters (page 167}
STACPUB reccmmended that the research document containing the revised station locations of the Standard
Oceanographic¢ Sections in the Northwest Atlantic (SCR Poc. 88/01) be printed with a hard cover and
circulated to national institutes, in view of the considerable importance of these data to scientists
planning research surveys.
PART D
Sciaentific Council Annual Meeting — 14-18 June 18%2

SCIENTIFIC COUNCIL REPQRT

Plenary Sessions {(page 171}

Recognizing the importance of such information, the Council recommended that the Russian experience in the
Barents 3ea experimental fishing and how such data contributed to the assessment, be presented to the June
1993 Scientific Council Meeting.

* H. P. Cornus represented STACREC at the CWP Meeting.
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STACFIS REPORT

Report of Special Session (page 176)

STACFIS supported the recommendation of the co-convenors that the materials pertaining to the ICES.tunigg
methods be included in a revised workbook. Further, STACFIS recommended that all mater%als gontalned in
working papers and circulations issued during the Special Session be included in a revised issue of the
Workbook.

T

Special Session in September 1993 (page 177)

STACFIS recommended that a Special Session be held in September 1993 titled "Gear Selictivity/Technical
Interactions in Mixed Species Fisheries" with P. Stewart (EEC-UK) and E, Pikitch (USA})? as co—convenors.

Proposed Theme for Special Sessjon in September 1994 (page 177)

After further discussion during this meeting, it was recommended that a Special Session be held in
September 1994 titled "Impact of Anomalous Oceanographic Conditions at the Beginning of the 1890s in the
Northwest Atlantic on the Distribution and Behavicur of Marine Life".

STACREC REPCRT

Review of Requirements for Submission of Sampling Information {page 181)

STACREC recommended that the fishery authorities in each couhtry/Contxacting Party be contacted and urged
to get a representative level of sampling of their commercial fleets.

Review of Report of CWP Fifteenth Session, July 19%2 (page 182)

In recogniticn of these statements, STACREC recommended that future publications of NAFQ statistical
Bulletin should clearly state that catches presented may differ from those uUsed in stock assessments and
refer to the publication{s) where the total catches used in the assessments are provided.

STACPUB REPORT

Review of Scientific Publications {page 183)

Recognizing the value of the Workbook to other scientists as well, STACPUB recommended that the Workbook
prepared for the September 1992 Special Session be revised and published as a single issue of NAFO
Scientific Council Studies.

Other Matters {page 184)

Tt was recommended that the Scientific Council consider ways of limiting the number of pages to be printed
at the Secretariat.

2 E. Pikitch subsequently informed the Council with regret that due to new commitments she was unable

to be a co-convener. The Council then invited S. Murawski (USA).
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