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PREFACE

This fourteenth issue of NAFO Scientific Council Reports containing reports of Scientific Council
Meetings held in 1993 is compiled in four sections: Part A - Report of Scientific Council Meeting during
2-16 June 1993 which addressed reguests for scientific advice on fisheries management, Part B - Report
of the Annual Meeting during 7-10 September 1993. The report of the Special Session on ‘Gear
Selectivity/Technical Interactions in Mixed Species Fisheries" which was held during 13-15 September
1983, is included in the report of the Annual Meeting, Part C - Report of the Scientific Council Meeting
during 19-23 November 1993 which conducted assessments on shrimp in Subareas O and 1, and
Denmark Strait, and considerations on mesh size in the redfish fishery, and Part D - the Agenda, List of
Research and Summary Documents, List of Participants, and List of Recommendations relevant to Part
A, B, and C.

The NAFQ Scientific Council Reports series replaced ICNAF Redbock sertes which terminated with
the last issue in 1979. The first issue of this series was published in December 1980.

January 1994 Tissa Amaratunga
Assistant Executive Secretary
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37 S.C. 2-16 Jun
REPORT OF SCIENTIFIC COUNCIL

2-16 June 1993

Chairman: V. P. Serebryakov Rapporteur: T. Amaratunga
. PLENARY SESSIONS

The Scientific Council met at the NAFO Headquarters at 182 Wyse Road, Dartmouth, Nova Scotia, Canada,
during 2-16 June 1993, to consider the various matters listed in its agenda {see Agenda |, Part D, this volume).

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

The Executive Committee met briefly prior 1o the opening sessicn of the Council, and the provisional agenda
and work plan were discussed.

The opening session of the Council was called to order at 1005 hr on 2 June 1993.

The Chairman welcomed everyone to the June 1993 Meeting. The Assistant Executive Secretary was
appointed rapporteur, as was the usual practice.

The Chairman informed the Council that some minor maodifications to the agenda were discussed at the
Executive Committee Meeting and presented the proposed changes. In particular, item 10.f on Proposals for Scientific
Tasks of Observers in the Pilot Observer Program and ltem 10.g on Development of New Fisheries on Deep Sea
Species in the STACFIS Agenda were found to be better suited for the STACREC Agenda. In addition, it was agreed
that two new Agenda Items: VI.3. Scientific Council invitations to other international bodies, and X. Request for
November Scientific Council Meeting cn shrimp, as reguested by the Coastal State Denmark (in respect of the Faroe
Islands and Greenland) should be inserted. The agenda was adopted as given in Part D, Agenda !, this valume.

The Councit reiterated its standing invitation 1o the representative from the USA, noting that an observer for
the National Marine Fisheries Service, Woods Hole, Massachusetts, was due to arrive on 4 June 1993,

The Council was informed by the Executive Secretary that in accordance with Rule 2.3 of the Rules of
Procedure, he held proxy votes from Bulgaria, Estonia, Latvia, Lithuania, Norway and Poland.

The Session was adjourned at 1045 hr on 2 June 1993,
The Council again met briefly on 4 June 1993 to revise the work plan.

The Council reconvened at 0905 hr on 14 June 1993 to address Agenda ltems V to IX. The discussions are
reported in Sections V to IX below.

The sessian was adjourned at 1000 hr.

The Council reconvened at 0830 hr on 16 June 1993 to consider the request for Nbvember Scientific Council
Meeting on Shrimp (Agenda ltem X}, and the meeting space requirements and the structure of the Scientific Council.

After a brief adjournment, the concluding session was convened at 1230 hr. The Council then considered
and adopted the Report of the Standing Commitiee ¢n Fishery Science (STACFIS). In its consideration of the Report
of the Standing Committee on Research Ceordination {STACREC), the Council agreed that the items relating to
responses to the Fisherigs Commission would be reflected in the body of the Council report. The Council adopted
the STACREC Report having modified the proposed new Rule 4.3 by renumbering it to Rule 4.4. The Council then
considered and adopted the Report of the Standing Committee on Publications (STACPUB).
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Having addressed all outstanding matters, the Council considered and adopted the Report of the Scientific
Council of the 2-16 June 1993 Mesting.

The meeting was adjcurned at 1330 hr on 16 June 1993.

The reports of the Standing Committees are appended as follows: Appendix |, Report of Standing Committee
on Fishery Science (STACFIS), Appendix 1l, Report of Standing Committee on Research Coordination {(STACREC),
Appendix HI, Report of Standing Committee on Publications (STACPUB),

The Agenda, Lists of Research (SCR) and Summary (SCS) Documents and the List of Participants of this
meeting are given in Part D, this volume.

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

ll. FISHERY SCIENCE (see STACFIS report, App. 1)
1. General Review

The Council welcomed the STACFIS review of available information on catches for the various stocks, before
undertaking the assessments. The Council agreed that this practice should be continued, however, it noted
the difficulties of not receiving tha scientific papers in advance of the meeting. Accordingly the Council firmly
endorsed the recommendation that SCR Documents should be announced 15 days before the beginning
of the June Meeting, and the announcerment should include the title, purpose of the paper and, if available,
the abstract.

2. General Fishery Trends

The Ceouncil noted that provisional nominal catch data for 1991 and 1992 were not available for EEC-France
(Metropolitan} and France (St. Pierre-Miquelon). Also, the 1992 data for Japan were provisional and may
change substantially. The following general trends, however, were noted in the absence of those data.

From provisicnal statistics for 1991 and 19882, the nominal catch of all fish and invertebrate species in the
Northwest Atlantic (Subareas 0 to 6) decreased (12%) from 2.82 million tons in 1991 to 2.48 million tons in
1992 {see Appendix |, Table 1}. Decreases were noted for all species groups including "groundfish’ (24%)
from 1.03 million tons in 1991 to 783 00 tons in 1992, "pelagics’ (3%) from 631 000 tons in 1291 to 609 000
tons in 1992, *finfish" (31%) 137 Q00 tons in 1991 to 94 000 tons in 1992, "invertebrates" (4%) from 1.02
rmillion tons in 1991 to 986 000 tons in 1992, With respect to nominal catches by Subarea, increases were
noted for Subarea 0 (19 000 tons in 1991 to 20 000 tons in 1992) and decreases were noied for Subarea 2
(33 000 tons in 1991 to 20 000 tons in 1992), Subarea 3 (520 000 tons in 1991 to 348 000 tons in 1992),
Subarea 4 {807 000 tens in 1991 to 693 000 tons in 1992), Subarea 5 (460 000 tons in 1991 to 456 000 fons
in 1992) and Subarea 6 {897 000 tons in 1991 to 814 000 tons in 1892), and Subarea 1 remained
unchanged at 104 000 tons.

3 Review ot Recommendations From 1992 Meetings

The Council noted that STACFIS reviewed the general recommendations and observed some serious
shortcemings with Contracting Parties not complying with all the recommendations. The Council agreed that
it was essential that representatives focus on all recommendations to ensure the work of the Scientific Council
is effectively completed, and to ensure that recommendations from previcus meetings do not need to be
reiterated.

4, Environmental Research

The Council was pleased with the success of the meeting of the Envircnmental Subcommittee of STACFIS
held at the beginning of the Council meeting on 3 June 1993 with M. Stein (EEC-Germany) as Chairman.
The Council saw the significant importance of reviewing environmental conditions before the stock
assessments were undertaken by STACFIS and providing the opportunity to incorporate those considerations
with the conditions of various stocks. The Councit was also encouraged by the higher quality of papers
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presented to the Subcommittee, with many papers specifically relating environmental conditions to the state
of certain stocks. '

Assessment of Finfish and Invertebrate Stocks
a) Review of Assessment Methods

The Council agreed that a periodical review of the methods for stock assessments, as proposed at
the September 1992 Special Sesston and agreed to by STACFIS at this meeting, would be important
for the work of the Scientific Council. The Council endersed the STACFIS recommendation that a
workshop on stock assessment methodology should be held, for example, every second or third year.

The Council noted that STACFIS raviewed the status of certain stocks in Subareas 0 to 4, as
requested by the Fisheries Commission, Canada and Denmark (in respect of the Faroe Islands and
Greenland), 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 1), while summaries of the assessments are as follows:
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Cod in Divisions 2J, 3K and 3L

Source of information: SCR Doc. 93/29, 33, 38, 41, 50, 54, 86; SCS Doc. 93/13, 14. Documents not fully reviewed by
STACFIS; SCR Doc. 93/30, 31, 32, 34, 35, 38, 37, 39, 42, 43, 45, 55, 56, 57, 68

Year 1986 1987 1988 1989 1090 1991 1992 1993
TAC 266 256 266 235 199 190 1202
Catch 252 235 269 253 2191 150 1 441
Offshore catch 179 156 168 151 1061 gp 1.4 3213
Fixed gear catch 72 79 101 103 1131 601 121
Sp. stack bicmass ADAPT 287 295 323 280 151 61 22
Laurec/Shepherd  (L/3) 287 294 323 279 150 59 15
Recruitment {age 3)  ADAPT 158 130 167 223 238 101 79
LS 158 129 160 185 117 64 68
Mean F (ages 7-9} ADAPT 0.52 0.57 0.75 1.00 1.34 2.23 1.17
L/S 0.53 0.57 0.75 1.00 1.36 2.51 286

! Provisional

2 Moratorium in effect on Canadian tishing in July 1892

Weights in '000 tons

2 Fishery closed by EEC in June 1992
4 Canadian surveillance estimate 111

Catches:

Data and Assessment:

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1994:

Environmental Factors:

Multispecies
Considerations:

Long-term Prospects:’

Catches declined from a high of 810300 tons in 1968 to alow of 133 000 tons in 1978. Buring
1982-90 catches ranged between 219 000 and 270 000 tons however a reduction to
approximately 150000 tons occurred during 1991 and further to 44 000 tons in 1992, The tota!
Canadian catch in 1992 was approximately 28 000 tons with an additiona! 14 600 tons being
caught in the Regufatory Area during the first half of the year by non-Canadian vessels. The
EEC closed their fishery on June 3, 1992.

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 principle index of
abundance is the Canadian autumn research vessel survey index.

Total mortality is estimated to be very high (> 1.0). Assuming a constant M of 0.2 would imply
very high fishing mortality. However, fishing activity has not increased in the Canadian zone
to account for such an increase. Natural mortality may have increased as a result of harsh
climatic conditions, poor feeding, predation by seals or competition with them, or emigration
out of the area.

The 1986 and 1987 year-classes are still dominating the stock aithough their relative
abundance may be closer to the recent average for the stock rather than the previous above
average estimate. The 1988 year-class continues to be estimated as below average and
based on relationships between recruitment success and environmental variables it is likely
that the 1990 and 1991 year-classes will be weak. O-group survey results indicated that the
1981 and 1992 year-classes may both be much weaker than the 1981 year-class.

The abundance of cod has decreased substantially since 1990. The decline was more
pronounced for fish age 6 and older. There is little doubt that the stock is currently at a {ow
level with abundance and biomass at the lowest observed in the time series.

With the low stock size, high mortdlity rates and the possibility of weak recruiting year-
classes, stock recovery in the near future will be unlikely.

Climatic and hydrographic conditiens in 1991-92 off the Newfoundland shelf have been
among the worst recorded for ice coverage, duration of ice, and extent of the cold interme-
diate layer {CIL} of water less than 0 C.

Capelin abundance as estimated from acoustic surveys has been very low since 1990 in this
area and the hiomass of several cther groundfish stocks, some very lightly exploited have
also dectined markedly in recent years. In the absence cf a large commercial hunt for harp
seals, the abundance has increased and was estimated to be about 3 million in 1990. It has
not been possible to fully evaluate the interactions between cod and seals.

At present there are ne indications that this stock will begin to recover until a number of at
least average year-classes recruit. Because all year-classes from 1988 to 1992 are consid-
ered likely to be poor, significant recovery is not anticipated prior to the late-1890s.

Option Basis Predicted catch (1994) Predicted S3B (1.1.1935}
FO‘I =
Fgo = Ng information available

Fraax =
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Cod in Division 3M

Source of Information: SCR Doc. 93/16, 19, 20, 25, 67, 85; SCS Doc. 93/10, 14, 15

Year 1986 1987 1988 1989 1990 1991 1992 1993
Recommended TAC 0 o 0 0 6] 0 0 o]
Agreed TAC 13 13 0 ] 0 13 13 13
Reported catches 15 1 2 1 21 g1 6
Non-reported catches -2 39 30 3 5

Total landings 15 11 2 40 3ot 111 1!

Sp. stock biomass
Recruitment {age )
Mean F

Ng information available

1 Provisional
2 No information available

Catches:

Data and Assessment:

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1994:

Weights in '000 tons

Catches ranged from 22 000 to 33 000 tons in late-1970s and were stable around 12 000 tons
for 1980-87. Reported nominal catches were less than 2 000 tons from 1988 to 1990. Actual
catches were estimated te be around 40 000 tons in 1989 and 31 500 tons in 1990. Total catch
in 1992 was estimated to be 11 000 tons. Opportunistic fishery directed at immature fish.

Available data include biological data from the commercial fisheries, catch rate series from
Faroese longline fishery, trawl survey by USSR/Russia since 1971 and by EEC since 1988.

Uncertain but agsumed to be high.

The 1930 year-class appears stronger than the other year-classes currently in the popula-
tion.

Surveys conducted by the USSR since 1971 indicated that bicmass and abundance had
declined to & minimum in 1287. Both USSR and EEC surveys showed an increase in stock
biomass from 1988 to 1889 due to a relatively abundant 1986 year-class and a decrease
thereafter. Spawning stock biomass is thought tc be wel! below the minimum acceptable level
of about 25 000 tons. .

QOption Basis Predicted catch {1894) Predicted SSB (1.1.1995)
Foa

Fga = No information availabile
F =

max

Recommendations:

Special Comments;

No directed fishery on cod be conducted in 1994, to allow stock rebovery.

STACFIS is cencerned about by-catches of cod in the newly developed shrimp fishery on
Flemish Cap. These by-catch rates should be investigated; see also Special Comments on
redfish in Div, 3M.
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Source of Information:

Cod in Divisions 3N and 30

SCR Doc. 93/13, 80; SCS Doc. 83/10, 13, 14

Year 1986 1987 1988 1989 1990 1991 1992 1993
Recommended TAC Same as agreed

Agreed TAC 33 33 40 25 186 13.6 13.6 10.2
Reported Catches 51 42 43 33 181 171 10.1
Non-reported Catches - - - - 11 12 2.5

Total Landings 51 42 43 33 291 291 12.6!

Sp. stock biomass 139 145 123 102 89 81 59
Recruitment (age 3) 10 7 14 14 8 8 202

Mean F (ages 7-10) 0.21 0.25 0.28 0.23 .24 0.42 0.47

1 Provisional
2 Geomstric mean (millions)

Catches:

Data and Assessment:

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1994;

Weights in '000 tons

Catches declined from a peak of 225 000 tons in 1967 to a low of 12 600 tons in 1992. TACs
were introduced for this stock in 1973. Until 1978 catches ware substantially lower than
TACs. From 1981 to 1991, catches exceeded the TAC. However, in 1992, they were slightly
below it.

An analytical assessment of ¢catch-at-age data was conducted using Canadian and Russian
survey indices in a formulation of the Adaptive Framework but using Canadian data only in
the Laurec-Shepherd taechnique since Russia did not conduct a survey in 1992.

Mean fishing mortalities were high in the 1960s and earty-1970s and during some years were
in excess of 1.0. They decreased in the early-1980s to levels below 0.3 and were stable
between 0.2 and 0.4 from 1982 to 1991. The 1992 mean F for ages 7 to 10 was estimated to
he 0.47. Fishing mortalities in recent years have been higher than average at younger ages.

Research vessel surveys indicate that the 1983 to 1988 year-classes are extremely weak.
The geometric mean racruitment for 1977-90 is approximately 20 million fish. There are
indications that the 1989 year-class may be above average.

The SPA, calibrated with research vessel indices, indicates that the stock is near the lowest
levelinthe time series. The biomass increased inthe early-1960s and peaked at 470 000 tons
in 1967. It declined to 55 000 tons in 187€, but increased again to 220 000 tons in 1984, It
also declined in recent years and is currently estimated to be about 74 000 tons.

Option Basis Predicted catch {1984) Predicted 55B (1.1.1995)

PRy PR, PR PR,
Fo.1 6 ¢00 8 000 22 500 20 900 -
Frax = 9 200 12 100 20 600 18 700
Fgp = Not appropriate

Partial Recruitments, PR, = average for 1980-84 PR, = average for 1990-92

Recommendation:

Special Comments:

The 1294 catch should not exceed 6 000 tons.

All necessary steps should be taken to eliminate the catch of small fish from this stock. The
8SB is declining and will not begin to rebuild until the 1989 and later year-classes begin to
make a contribution. The SSB may never improve beyond current estimaltes if fisheries on
immature cod continue at current high levels. In addition, excessive harvesting of cod from
this stock at younger ages will result in considerable loss of yield in the long term.




‘9 S.C. 2416 Jun

Redfish in Subarea 1

Source of Information: SCR Doc. 83/26, 52, 58, 89; SCS Doc. 93/12

Year 1986 1987 1988 1989 1990 1891 1992 1983
Recommended TAC No TAC

Agreed TAC 18 19 18 19 19 19 19 19
Reported Catches 5 1 1 1 11 0.31 0.3

Total landings 5 1 1 1 11 0.31 031

Sp. stock biomass
Recruitment (age 2)
Mean F

No information available

! Pravisicnal

Catches:

Data and Assessment:

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1994 :

Weights in ‘000 tons

Mainly by-catches in the cod and shrimp fishery. Reported catch in 1977 was 31 000 tons.
1991 and 1992 reported catches are lowest on record. Although unreported, it is believed
that substantial numbers of small redfish are taken as by-catch in the shrimp fishery.

Stratified-random bottom trawl surveys designed for cod since 1982. Stratified-random
shrimp trawi surveys since 1988, Stratified-random bottorn trawl surveys designed for
Greenland halibut since 1982.

No estimates.

|
No direct estimates but infermation from surveys on nursery grounds indicate high abun-
dance of juvenile fish off West Greenland.

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

i

No projections.

Option Basis Predicted catch (1984) Predicted SSB (1.1.1995)
Fou =

Fgz = MNo information available

Frax =

Recommendations:

" Special Comments:

As long as catches of commercial-sized redfish remain limited to by-catches of fisheries
directed to other species, no TAC is advised.
|

The removal of large numbers of juvenile redfish by the shrimp fishery may adversely aifect
redfish recruitment. ‘
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Redfish in Division 3M

Source of Information; SCR Doc. 93/11, 19, 24, 77; SCS Doc. 93710, 12, 13, 15

Year 1988 1987 1988 1989 1990 1991 1992 1893
Recommended TAC 20 20 20 20 <50 43 35 <20
Agreed TAC 20 20 20 20 50 50 43 30
Reported catches 29 44 23 48 671 38’ 2g1
MNon-reported catches 10 16 17 4

Total landings 29 44 23 58 83! 551 331

5p. stock biomass
Recruitment {age 2)

No information available

Mean F
1 Provisional Weights in '000 tons
Catches: Averaged 20000 tons orless from 197910 1985. Increased thereafterto 44 000 tons in 1987

Data and Assessment:
Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1994:

and declined again in 1888. In 1889 and 1990 catches of 58 000 and 83 000 tons were the
highest in the histery of this fishery. Since then catches have declined to 33 000 tons in 1982.

Standardized catch-rate series, bottom trawl and acoustic survey indices.
No estimate available.

Both EEC and Russian surveys indicate proportionately high occurrence of juvenile redfish.
However, the abundance of this cannot be quantified.

Catch rates declined from 1987 to 1991 and increased in 1992 (although based on limited
data). Trawlable biomass estimates from EEC bottom-traw! surveys indicate an increase in
1992, Russian trawl-acoustic survey suggest a decline of bottom component and increase of
pelagic component in 1992, The stock appears to be stabilized after declining in recent
years.

Option Basis Predicted catch (1994) Predicted SSB {1.1.1995)
F0_1 = 0.1

Fgo = No information available

Fmax = 0.20

Recommendations:

Special Comments:

TAC for 1924 be set at 20 000 tons

STACFIS noted that a new fishery for shrimp is developing in Div. 3M. Given that by-catches
of juvenile redfish are common in similar fisheries in other areas, STACFIS expresses its
concern on the likely negative impact of these shrimp fisheries on recent recruitment of Div,
3M redfish.
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Redftish in Divisions 3L and 3N

Source of information: SCR Doc. 93/73; SCS Doc. 93/13, 15

Year 1986 1987 1988 1989 1990 1991 1992 1993
Recemmended TAC 25 25 25 25 25 14 14 14
Agreed TAC 25 25 25 25 25 14 14 14
Reported catches 43 71 45 32 251 221 151
Non-reported catches 7 8 2 4 4 9

Total Landings 43 78 53 34 291 261 241

Sp. stock kiomass
Recruitment (age }
Mean F

No information available

1 Provisional

Catches:

Data and Assessment:

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1994:

Weights in 000 tons

Average catch was about 20 000 tons prier to 1985. In 1986, catches doubled to 43 0G0 tons
and increased again in 1987 to 78 000 tons. Since then catches have declined steadily to
24 000 tons in 1992, TAC has been exceeded each year since 1985,

Standardized catch rate series, research trawl surveys. Catch rate indices derived for Div,
3L and Div. 3N generally not considered reflective of year-to-year changes in stock abun-
dance although they may be indicative of irends over longer periods of time.

No estimate available.

No estimate available but appears to have been poor in Div. 3L since the early-1980s. In Div.
3N a mode appeared in Russian and Canadian surveys /n 1991 at 12-14 ¢m but the strength
of this cannot be evaiuated.

Allindices indicate a generai decline since mid-1980s. Bottom trawl surveys by Russia in Div.
3LN and Canada in Div. 3L suggest declines since 1984, Available indices exhibit consid-
erable between-year varizbility but generally indicate a stock at a low level, especially in Div.
3L.

Option Basis Predicted catch (1994) Predicted S8B (1.1.1985)
Fo1 =

Fgo = Ne infermation available

Fraax = ‘

Recommendations:

Special Comments:

Catches be reduced and total catch for 1994 not to exceed 14 0C0 tons.

Catches for noen-Contracting Parties in recent years have ranged from 7 000 tons in 1991 to
24 000 tons in 1987.
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American Plaice in Division 3M

Source of information: SCR Doc. 93/16, 19, 82; SC5 Doc. 93/10, 14, 15

Year 1986 1987 1688 1989 1990 1991 1992 1993
Reccmmended TAC 2 2 2 2 2 2 2 2
Agreed TAC 2 2 2 2 2 2 2

Reported catches 3.8 5.6 28 3.5 0.8t 1.61 0.8!

Non-reported catches
Total landings

No informaticn available

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

No information available

¥ Provisional

Catches:

Data and Assessment:

Fishing Mortality:

- Recruitment:

State of Stock:

Forecast for 1994:

Weights in '000 tons

Ranged between 600 and 1 900 tons in 1974-85, then increased in 1986-89 to between

2861 and 5600 tons. From 1990 to 1992 the reported catches had declined to levels below -

the TAC of 2 000 tons. In 1992 there were no directed fisheries to this stock.

Commercial catch-at-age for 1988-92. Infermaticen from USSR/Russian surveys {1972-92),
and EEC surveys (1988-92} were used to evaluate stock status.

Appears to have been high during the period 1988-90 and seems to have declined in 1992
due to a shift in the target species of the main fleet which previously directed its effort to this
species.

1986 year-class appears to be strong based on information from EEC surveys (1288-92).

EEC surveys show a steady decline in relative abundance and biomass since 1988.
Spawning stock biomass follows a similar trend over the same period.

Option Basis Predicted catch (1994) Predicted SSB (1.1.1985)
Fo1 =

Fgp = No information available

Fmax =

Recommendations:

Special Comments:

Catch in 1994 should not exceed 1 000 tons (see Special Comments).

The recommended catch corresponds to the expected by-catches in non-directed fisheries,
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American Plaice in Divisions 3L, 3N and 30

Source of Information: SCR Doc¢. 93/91; SCS Doc. 93/14, 15

Year 1985 1986 1987 1088 1989 1990 1991 1992 1993
Recommended TAC 49 55 48 28 303 24.9 25.8 25.8 10.5
Agreed TAC 49 55 48 4p1 30.3 24.9 25.8 25.8. 10.5
Reported catches 495 60.3 55.0 0.7 41.4 24.42 262 10.62
Non-reported catches 4.7 4.3 0 0.1 2.0 8.1 8 0.5
Total catch 54.2 64.6 55.0 40.8 43.4 3252 342 11.12
Sp. stock biomass3 ADAPT 142 132 103 80 66 49 30 27

141 131 101 78 64 46 33 19
Recruitment 128 96 81 78 73 102 7% 27
(Age 5) 126 94 71 65 57 57 36 21
Mean F 0.67 1.04 0.81 0.86 0.82 0.84 0.69 0.66
(Age 11-15) 0.68 1.08 0.82 0.88 0.86 0.96 0.86 0.95

T Etfactive TAC was 23 585 tons

Provisional

Age 9+ knite edge

Catches:

Data and Assessment:

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1994:

Waeights in '000 tons
Recruitment in millions

Highest catches occurred in the late-1960s with a peak catch of 94 000 tons taken in 1967.
Catches were stable at about 50 000 tons during the 1970s. Overall catches declined to
about 33 000 tons in 1990-91 and te only 11 000 tons in 1992, the lowest value since the
1950s.

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.
Pepulation estimates derived from the L/S analysis were lower than those from ADAPT.

Both the ADAFT and /S analyses indicated higher fishing mortalities {0.7-1.0) in recent
years (1987-02) compared to those from the mid-1980s (0.5-0.8). Fully recruited Fin 1992
is estimated to be decreasing slightly in ADAPT and increasing in L/S.

Both calibration analyses reflect a ¢continued decling in recruitment at age 5 from levels over
250 miltion fish in the mid-1970s to about 100-150 million fish in the mid-1980s. ADAPT
estimates the age 5 poputation in 1986-89 are at about 75-100 million with the L/S estimates
at about 60-90 million. Only ADAPT shows the 1985 year-class to be higher than the
preceding 4 year-classes, Both analyses estimate the 1987 year-class at age 5 to be far
below any other vaiue in the series.

The stock is at a leve! far below the historic average, and has deciined very rapidly in recent
years. The analyses indicate that SSB has declined by 80-85% since 1985. Stock size in
1992 is estimated 1o be substantially lower than indicated in last year's assessment, at the
lowest level ever observed.

Option Basis Predicted catch (1994) ('000 tons) Predicted SSB (1.1.1995) ('000 tons)
ADAPT:

Fp4 = 026 9.5 40.0

Fraxy = Q.50 17.0 34.1

Fgo = 0.85 21.1 31.0

Lis:

Faqy = 0.26 4.8 13.5

Frax = 0.50 87 11.4

Fgp = 085 14.9 a3

Recommendations: Given the extremely low stock size in 1992, concerns ‘about SSB, and expectaticns of very poor

recruitment, STACHIS recommended that the catch in 1994 be kept at the lowest possible
leve!l, and should not exceed 4 800 tons.

Special Comments: STACFIS noted that the consistent pattern of apparent overestimation of stock size in the current

year continues to be a problem for this stock. This observation, coupled with the fact that
virtually all indices of stock size are at their lowest levels ever, warrants a cautious approach
in setting the 1994 catch level.
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Witch Flounder in Divisions 3N and 30

Source of Information: SCR Doc. 93/83; SCS Doc. 93/15

Year 1986 1987 1988 1989 1690 1991 1992 1993
Recommended TAC 5 5 5 5 5 5 5 5
Agreed TAC 5 5 5 5 5 5 5 5
Reported catches 9 8 7 4 2.7} 3.3 4.8
Non-reported catches? 1.4 1.5 -

Total landings 411 4.8 4.87

Sp. stock biomass
Recruitment {age 2}
Mean F

No information available

1 Provisional

Waights in ‘00C tons

Data inadequale to estimate misreported catches prior 19 1990

Catches:

Data and Assessment:

Fishing Mortality:
Recruitment:

State of Stock:

Forecast tor 1994:

In the period 1970-84 catches ranged from a low of 2 400 tons in 1980-81 to a high of 3 200
tonsin 1972, From 1985 to 1988 catches exceeded the TAC by large margins, but have been
stabie in recent years near the level of the TAC.

Estimates of biomass from surveys and stock trends from Canadian commerciat catch rates.
Unknown.

Unknown,

Survey biomass in Qiv. 3N is thought t¢ be at an extremely low level. Biomass in Div. 30

declined slightly during the 1384-90 period with average catches of 2 600 tons but declined
more sharply since that time.

Option Basis Predicted catch (1994} Predicted SSB (1.1.1895)
Fo1 = .

Fga = No information available

Frmax =

Recommendations: Catch in 1994 not 1o exceed 3 000 tons.

Special Comments:

More detailed informatien from the commercial fishery is required to properly evaluate this
resource, as research vessel surveys do not cover the total area of distribution.

Recent survey bicmass results suggest a TAC for 1994 to be set below 3 000 tons.
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Yellowtail flounder in Divisions 3L, 3N and 30

Source of Infermation: SCR Doc. 23/10, 76; SCS Doc. 93/14, 15

Year 1985 1986 1987 1988 1989 1990 1991 1992 1993
Recommended TAC 15 15 15 15 5 5 7 7 7
Agreed TAC 15 15 15 15 5 5 7 7 7
Reported catches 24.0 24.5 16.3 16.2 9.1 8.9! 11.07 10.71
Non-reporied catches 5.0 5.7 ) 0.1 1.1 5.1 53 0.1

Total langings 29.0 302 16.3 16.3 10.2 14.07 16.31 10.8?

Sp. stock bicmass
Recruitment (age )

No information available

Mean F
1 Provisional Weights in '000 tons
Catches:

Data and Assessment:

Fishing Mortality :

Recruitment:

State ot Stock:

Forecast for 1994

Catches were stable at 10 000-15 000 tons for most of the 1970s and early-1980s. They rose
to about 30 000 tons 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 14 000 and 16 000 tons in
1990 and 1991, respectively. Catches declined to about 11 Q00 tons in 1992, due to
decreased effort by EEC and non-Contracting Party fleets in the Regulatory Area. Consid-
erable uncertainty exists with the catch data for this stock.

No analytical assessment possible due mainly to uncertainties with catch and catch-at-age
data. Data from Canadian catch rates and Canadian and USSR/Russian RV surveys used to
determing trends in stock abundance.

No information available.

The 1984-86 year-classes were stronger than the three preceding weak year-classes
although they were not as abundant as some year-classes observed in the 1970s. Subse-
quent year-cliasses appear to be average tc below average.

The stock remains stabie at a low level. Potential growth of the stock from the 1984-86 year-
clagses has not occurred, likely because of large catches of juveniles from these coharts by
fisheries in the Regulatory Area, and because the TAC has been exceeded each year since
1984.

Opticn Basis

Predicted catch (1994) Predicted SSB {1.1.1995)

Fo.1
Fae
Fmax

No information available

Recommendations:

Special Comments:

TAC of 7 000 tons for 1994 (see Special Comments below).

Should the fisheries in the Regulatory Area return te former levels, with high exploitation rates
of juveniles as estimated in the past, this stock will likely remain at a low level and perhaps
decline further, particutariy if predictions of below-average recruitment following the 1986
year-class are true,
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Greenland Halibut in Subareas 0 and 1

Source of Information: SCR Doc. 93/15, 53, 58, 80; SCS Doc. 93/10, 13, 18

Year 1986 1987 1988 1989 1990 1991 1992 1993
Recommended TAC 25 25 25 25 25 25 25 25
Agreed TAC .

Reported catches g 10 10 10 201 211 29%.2

Sp. stock biomass
Recruitment {age 2)
Mean ¥

No information available

! Provisional

2 ncluding 1 500 tons non-repored

Catches:

Data and Assessment:

Fishing Mortality:
Recruitment:

State of Stock:

Forecast for 1994:

Weights in '000 1ons

The catches have been increasing since 1990, In 1992 the catches increased both in Div.
OB and inshore and offshore in Subarea 1. The offshore fishery in Div. 1CD is now significant,

Survey estimates, CPUE series and catch compositions. No analyticai assessment.

Has increased in recent years.

No information available.

The survey biomass indices have declined since 1989. waever, CPUE and catch length

compositions have remained unchanged. The offshore component in Subarea 0B is now
exploited slightly above the level experienced before 1980.

Opticn Basis Predicled catch (1994) Predicted SSB (1.1.1995)
Foa

Faz = Ne information available

Frax =

Recommendations:

Special Comments:

TAC for 1994 be maintainad at 25 000 tons.

The offshore fisheries in both Div, 0B and in Div. 1CD are concentrated in smai areas.
STACFIS considers thatintensive fishing effort on localized areas of abundance is imprudent
given the lack of scientific information on stock structure and stock size.
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Greenland Haiibut in Subarea 2 and Divisions 3K and 3L

SCR Doc. 93/75; SCS Doc. 93/10, 14, 15

Year 1986 1987 1988 1989 1990 1991 1992 1993
Recommended TAC 100 100 100 100 50 50 50 50
Agreed TAC 100 100 100 100 50 50 50 50
Reported catches 16 31 19 19 291 351 521
Non-reported catches 18 20-40 11

Total landings 16 31 19 19 471 B5-751.2 631

Sp. stock biomass
Recruilment {age 2)
Mean F

No infarmation available

1 Pprovisional

Waights in ‘000 tons

2 STACFIS could not reliably estimate total landings in 1991

Catches:

Data and Assessment:

Fishing Mortality:
Recruitment:

State of Stock:

Forecast for 1994;

Peaked at 38 500 tons in 1978 then declined to an average of 20 000 tons from 1985-89.
tncreased sharpiy in 1990 and 1991 mainly due to a developing fishery in the Regulatory Area
of Div. 3LMN. Canadian catches relatively stable in recent years, with declines in inshore
gilinet catches offset by increases in otter trawl catches and offshore gillnet catches in 1992.

Analytical essessments considered unacceptable until migratory patterns and stock struc-
ture are fuliy understood. Research vessel surveys continue to give the more important
indices of abundance for the stock distributed in the survey area.

Unknown
No new information on recruitment available.

Until the 1991 survey, the year-classes of 1984-86 appeared to be relatively strong. The
results in 1991 and 1992 suggest that they had declined rapidly to very iow numbers in the
survey area of Div. 2J+3KL.

Most of the indices of abundance for 1992 indicate a decline from 1991, The number of older
fish in the survey areas ¢ontinues to decline. The decline inscme indices may be due, in part,
to a redistribution of the stock from northerly areas to the Regulatory Area of Div. 3L, 3M and
3N.

Option Basis Predicted catch (1994} Predicted SSB {1.1.1995}
Fo.1

Fagz = No information available

Fmax =

Recommendations:

Special Comments:

STACFIS is unable to advise an appropriate catch leve! for 1994,

The effect on the stock of continued catches in the Regulatory Area at 1990-92 levels is
unclear but catches in 1992 were comprised of smalier fish than in 1990 and 1981, Past
advice for this stock has been to distribute fishing effort over a wide area if possible. See
research recommendations regarding Greeniand halibut in Subareas 0 to 3.
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Roundnose Grenadier in Subareas 0 and 1

Scurce of Information: SCR Doc. 93/12, 58; SCS Doc. 93/10, 13, 186

Year 1986 1987 1988 1988 1990 1991 1992 1993
Reccmmended TAC 8 8 8 8 8 8 8 8
Agreed TAC 8 8 8 8 8 8 8

0.191

Reported catches 0.09 0.38 0.52 0.08 0.161 0.16!

Sp. stock biomass

Recruitment {(age 2) Mo information available

Mean F

1 Provisional Weights in '000 tons
Catches: Since about 1880, landings have been only as by-catch in the Greenland halibut fishery.

Data and Assessment: No catch-at-age data available and neo catch and effort data available for the recent pericd.

Assessment is not possible at present.

Fishing Mortality: No estimate avallable.
Recruitment: No estimate available.
State of Stock: Neot possible 1o evaluate. Research surveys by Japan and Greenland oniy fish areas with

depths less than 1 500 m and roundnose grenadier occur in deeper waters. As the estimated
trawlable biomass in Div, 1CD for 1987, 1988, 1991 and 1992 were about 40 000 tons, the
estimates from 1989 and 1990 of 5 90C and 20 300 tons, respectively, were not considered
to be realistic. Surveys do not cover the entire stock area.

Forecast for 1994:

Option Basis Predicied caich (1894) Predicted SSB (1.1.1995)
Fo.1

Fgs = No information available

Fmeuc =

Recommendations: TAC for 1984 remain at 8 000 tons,

Special Comments:



19 S.C. 2-16 Jun

Roundnose Grenadier in Subareas 2 and 3

Source of Information: SCR Doc. 93/12, 29, 74, SCS Doc. 93/10, 15 -

Year 1986 1987 1988 1989 1990 1991 1992 1993
Recommended TAC 11 " i1 11 11 11 11 11
Agreed TAC 11 11 11 T 11 11 11 11
Reported catches 7 ) ) 5 a1 51.2 5f
Nen-reported catches

Tota! landings 7 8 & 5 41 g-1412 5

Sp. stock biomass
Recruitment {age )
Mean F

No information available

1 Provisional

Weights in "000 tons

2 STAGFIS could not reliably estimate total landings in 1991

Catches:

Data and Assessment:

Fishing Martality:
Recruitment:

State of Stock:

Forecast for 1994:

Prior to 1979 catches averaged about 26 G00 tons but have since declined to an average of
about 5 0G0 tons. In 1991 STACFIS could not precisely estimate the actuai catch but
determined it to be within the range of 9 000-14 000 tons. Since about 1989, catches from
the ‘traditicnal’ fishery have steadily declined while catches from the Regulatory Area (mainly
Div. 3LM) have increased due to by-catch in the Greenland halibut fishery. There is concern
that a pertion of the catch reported as roundnose grenadier is actually roughhead.

Catch and effort data available for the fisheries in the ‘traditional’ area but not for the
developing fishery in the Regulatory Area. Canadian research vessel data available to
1 000 m and USSR/Russian survey data available to 1 500 m in Div. 2GHJ3K. Potential
calibration indices such as survey data and commercial catch trates are of limited value
because they do not cover all inhabited depths, and the proportion of roundnose grenadier
in deeper waters is unknown.

No estimate available.
No estimate avzilable.

Not possible to evaluate precisely. Based on data collected by Canadian observers, catch
rates in the ‘traditional’ fishing areas have declined sieadily since about 1987. Canadian
research vessel estimates of biomass show similar declines although they only cover depths
to 1 000'm. There are no daia available (research or commercial) to enable evaluation of the
resource in the Regulatery Area. This latter fishery is restricted to by-catches in the directed
Greenland halibut fishery.

-No forecast possible.

Option Basis

Predicted catch (1994) Predicted SSB (1.1.1995}

Fo.1

F gz =
Fmax

I

No information available

Recommendations:

Special Comments:

Because of the steady declines in the indices of stock abundance in the ‘traditional’ fishing
areas, the TAC for 1994 be set at a new precautionary level of 3 00C tons. This would apply
to the 'traditional’ fishing areas within the Canadian zone only. There is insufficient
information to provide any advice on appropriate catch levels in the Reguiatory Area.

Itis not anticipated that data necessary to provide more meaningful advice will be available
in the near future. Extensive research information will be required from deepwaters in the
Canadian zone and Regulatory Area before any estimate of stock size or status is possible.
There is concern that some of the catch reporied as roundnose grenadier is actually
roughhead grenadier. STACFIS supports the recommendation of STACREC that this be
brougnt to the attention of the Fisheries Commission.
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Capelin in Divisions 3N and 30

Source of Information: SCR Doc. 92/84, 93/21, 28, 54; SCS Doc. 83/10

Year

1986 1987 1988 1989 1990 1991 1992 1993
Recommended TAC 0 10 10 28 30 30 301 0
Agreed TAC 4] 10 15 28 30 30 30 0
Reported catches ol 1 7 9 252 +2 302
Non-reported catches
Total landings 0 1 7 9 252 +2 02
Sp. slock biomass? 527 273 560 28 - - - -

Recruitment
Mean F

(age 2)

No information available

1 Scientitic Council in March 1992 considered this may exceed 10% exploitation rate

Provisional

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. These are estimates of mature biomass.

Catches:

Data and Assessment:

Fishing Mortality:
Recruitment:

State of Stock:

Forecast for 1994.

Peak catch in 1975 of 132 000 tons. Fishery was closed during 1979-86 and in 1993,

Acoustic surveys of the spawning stock through 1981-88. No reliable estimates of the
spawning stock after 1989,

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

No estimates of recruitment at age 2.

USSR acoustic survey during 1975-77 indicated mean bicmass of 912 000 tons. Mean stock
size in 1981-89 was about 303 000 tons. Based on parallel paiterns of abundance with other

spawning stocks, this stock has probably declined to a very low level in 1993,

No projections.

Option Basis Predicted catch (1994) Predicted SSB {1.1.1985)
Fo1 = _ ‘

Fgz = Ng infermation available

Fmax =

Recommendations: Recommend that no directed capelin fishery be allowed during 1994,

Special Comments:

STACFIS is concerned about apparent low abundance levels and their impacts on future
recruitment and predator stocks.
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Squid in Subareas 3 and 4

Source of Information: SCS Doc. 83/10, 13

Year 1986 1987 1988 1989 1980 1991 1992 1993
Recommended TAC 150 150 - - - - - -
Agreed TAC 150 150 150 150 150 150 150 150
Reported catches

Mon-reported catches

Total landings + 2 1 7 11! 41 21

Sp. stock biomass
Recruitment (age )

Ng infarmation availatle

Mean F
¥ Provisional Weighis in ‘000 tons
Catches: Increased dramatically during 1970s from under 10 000 tons in first half to 162 000 tons in

Data and Assessment:
Fishing Mortality:
Recruitment:

State of S!ock:ﬁ

Forecast for 1954:

1979, after that declined to less than 2 000 tons during 1983-88. Increased in 1989 and 1990
but declined again in 1991 and 1992.

Ne sampiing or research data available for 1992,
N¢ informa'tion available.
Ne information available,

Dependent cn one year-class only.

Option Basis Predicted catch {1894) Predicted SSB (1.1.1095)
Fo.1

Fgo = No intormaticn available.

Frnax =

Recommendations:

Special Comments:

No advice possible.

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

Source of Information: SCR Doc. 93/64, 70, 72, 81; SCS Doc. 93/16

Year 1986 1987 1988 1989 19907 19911 19921 19931
Offshore SA 0+1 {south of 71°N})

Recommended TAC 36 36 36 a4 50 50 50 40
Agreed TACZ 40.4 40,1 40.1 45.2 45.2 46.2 44.2 40.63
Actua! landings 44.6 46.2 43.6 49.9 52.8 57.3 63.0

Offshore SA 1 {north of 71°N)

Recommended TAC - - - - - 2.5 - -
Agreed TAC - 1.6 11.5 8 6.84 6.84 6.44 8.3%
Actual landings 11 10.7 6.7 2.5 2.1 . 11 2.6

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

Actual landings

63.1 63.8 60.5 88.1 £9.6 76.3 87.1

Provisional landings

Waights in ‘000 tons

Not including catches of vessels <75 GRT

1
2
3 5A 1 offshore, south of 68°N + Div. 0A
4
5

Including the area from 69°30°N to 71°N, west of 58°W

SA 1 oftshore, north of 68°N

Catches:

Data and Assessment:
Fishing Mortality:
Recruitment:

State of Stock:

Forecast for 1994:

Increased to about 50 000 tons in 1976, decreased to about 45 000 tons in 1980-84, then
gradually increased to 87 000 tons in 1992. Figures include catches outside the TAC area.

Catch rates and research survey indices.

No irformation available.

Recruitment of 1987 and 1989 year-class evident,

Catch-rate indices showed stability in 1989-92. Research survey indices showed stability

except that 1991 biomass estimate was low. Last year's concern over the size of spawning
stock and future recruitment appears no longer valid.

Option Basis Predicted catch (1994) . Predicted SSB (1.1.1995)
01 = . ‘
Fgp = No information available.
Frex =
Recommendations: TACs for 1993 and 1994 be set at 50 000 tons for Div. 0A and Subarea 1 offshore south of

Special Comments:

71°N.

Concern is expressed over the steady increase in catches in recent years.
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Shrimp in Denmark Strait

Source of Information: SCR Doc. 93/51, 80, 63, 65, 66, 84; SCS Doc. 93/16

Year 1986 1987 1988 1989 1990 1881 1992 1993
Recommended TAC - - - 10 10 10 8 5
Agreed TACT 7.52 7.72 8,72 9.02 14,1 14.5 13.0 9.6
Reported catches 1.0 12.2 12.5 10.7 10.3% 8.73 7.23

Sp. stock biomass
Recruitment

No information available.

Mean F
1 On Greenland side of midline only Weights in '000 tons
2 Not including Greenland fishery north of 66°30'N
Provisional
Catches:

Data and Assessment:

Fishing Mortality:
Recruitment:

State of Stock:

Forecast for 1994;

Increased from less than 400 tons in 1978 to arcund 12 500 tons in 1988, then decreased
graduzally to about 8 700 tons in 1921 and further to 7 200 tons in 1992,

General biclogical data, catch and effort data from the fishery, standardized catch rate
series.

Not known.

Not known.

The abundance in the recent years has been reduced to a low level, primarily due to a
decrease in the abundance of females.

Option Basis Predicted catch (1994) Predicted SSB {1.1.1995)
Fo.1

Fgn = No information available.

Frmax =

Recommendations:

Speciél Comments:

Based on the continued depressed condition of the stock, STACFIS advises that the TAC for
1994 should be 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 rebuilg the stock.
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6. Response to the Fisheries Commission

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

a) Cod in Divisions 24, 3K and 3L (SCR Doc. 93/47)

The Scientific Council was again requested (FC Doc. 92/17) 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 likely to be availabie in the
Reguiatory Area in fulure years. Information was also requested on the age composition of that
portion of the stock occurring in the Regulatory Area.

The stock separation issue has been reviewed previously (NAFO Sci. Coun., Rep. 1986) and it was
then conciuded 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 1992 research vessel survey data. The results for autumn surveys were similar to those
presented previously. The spring survey series continue to show an increasing trend in the
percentage of biomass in the Regulatory Area, with consecutive time series highs of 10.1 and 16.1
% in 1991 and 1992, respectively. The results from the survey series used are as follows:

Range of proportions of

Season BV Years RV Div. 3L biomass cccurring Average
survey survey in the Regulatory Area proportian
conducled condugted . {1992 value in brackets}) percent
Winter 1985-86 23.8-26.8 253
Spring 1977-92 0.4-10.8 {(16.1) 4.4
Autumn 1981-92 0.5-7.7(1.2) 28

The proportions observed are estimates for the months in which the surveys were conducted and
may not represent distributions in non-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.

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 is as follows:

Mean relative proportion of 1997 Fall
Division Div. 2J+3KL biomass (%) %
2J 33 3
3K 34 15
3L 33 g8z

Survey dala indicated that the propertion of total stock biomass occurring in the Regulatory Area
was less than 0% in winter, less than 5% on average in spring and autumn, and there were no
annual trends. Values presented from recent spring and autumn surveys may be underestimated
as there is evidence that there may be a distributional shift of cod to deeper water. These surveys
are conducted to depths of 400 fathoms (732 m). Cod have been observed during winter
hydroacoustic surveys in depths to 930 m and sampling reported from Portuguese commercial
fishery in 1992 show cod catches in Div. 3L to 911 m.

Age compositions derived from spring and autumn surveys in Div. 3L indicated that for most years
thera was a higher proportion of younger cod in the Regulatory Area. Estimates for winter surveys
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showed that age compositions were similar in both areas. Cod age compositions from auturnn
research vessel surveys combined for Divisions 2J+3KL were similar to those which occurred in Div,
3L inside the 200-mile fishing zone.

Research Activities and Costs in 1992/93

The Scientific Council was requested (FC Doc. 92/20) to: describe current research being carried
out by relevant Contracting Parties on the stocks under NAFO management, together with the costs
of such research, and to determing the optimum volume of scientific work by each division and
stock needed for monitoring and for estimation of TACs, as well as work necessary o understand
the environmental and ecological factors influencing stock abundance. The Council is requested
further to consider options for achieving the desired level of research and to provide estimates of
Cost,

The Council reviewed and endorsed the following text as prepared by STACREC:
i} Review of National Sampling Programs

The List of Biclogical Sampling Data for 1991 was available as SCS Doc. 83/9. The
Secretariat reported that because of changes in procedures for data compilation, some of
the headings were different from past tabulations but the document was fundamentally the
same.

National representatives reported on their sampling programs of commercial fisheries for
1892/93 as foliows:

Canada. Sampling data for most Canadian commercial fisheries were ccllected both at
sea and on {and for both the inshore and offshore comporents. Data were collected
during 1992 and no major problems have been identified in meeting requirements.
Sampling at sea was accomplished by observers.

Denmark (Greenland). Biological samples were obtained in 1992 from the commercial
fishery in Subarea 1 and Denmark Strait (ICES XIV).

- Shrimp, offshore (Div. 1A-1F, ICES XIV). Shrimp were sexed and carapace
length measurements were collected from catch {directly from trawl) and different
sorting of products.

Approximately 50% of the important fishing areas and periods were covered.
Sampling in Subarea 1 covered Div. 1C and 10 in the 2nd and 3rd quarters and
Div. 1A in the 4th quarter, whereas sampling in ICES XIV covered the 1st and 2nd
guarters.

- Greenland halibut, inshore (Div. 1A). Length measurements were taken from
landings, covering the inshore gillnet/longline fishery. Only few samples were
taken and sampling was limited to the Ilulissat region in summer.

- Greenland halibut, offshore (Div. 1C-1D). Length measurements were taken
from the catch abeard a Japanese trawler covering most of the Japanese trawl
fishery in Subarea 1, both in time and distribution.

- Cod inshore (Div. 1A-1F). Length measurements and otoliths were taken from
landings, covering the inshore poundnet fishery from May to September (the main
part of the cod fishery in 1992).

EEC-Denmark. No sampling was carried out.

EEC-France. As French catches occurred only inside Canadian waters, length and ageing
sampling for cod was done only in Subdiv. 3Ps, on landings.
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EEC-Germany. Due to effects of the reunification of EEC-Germany, there was a
considerable change during 1892 in the structure of the fishing fleet including changes of
the main fishing area, objectives on species, as well as selling of ships of the former GDR
fleet. This made the planning of sampling on board the vessels extremely difficuit and
consequently, there was no sampling activity in the NAFO Area in 1992,

EEC-Portugal. Two OT86 stern trawlers were sampled from February to August 1992,
mainly fishing in Div. 3L, 3M and 3N. Two gilinetters fishing in Div. 3M and 3N were
sampled from May to October. Directed effort, catch rates, length and age composition
of the catches, as wall as mean weights-at-age and in the catch, have been made
available for the target speciesfstocks of beth fleets. By-catch rates have also been
calcutated for the more important Portuguese fisheries.

EEC-Spain. The three components into which the fieet is divided were sampled in 1992
by observers on board.

- Catch of pair trawlers was sampled by only one observer in the ist quarter,
covering three months activity. A previous observer was on board a vessel that
sank.

- Catch of small freezers traditionally fishing for flatfish was sampled by one
observer in the 1st half of the year. Each vessel had one observer on board in
the 2nd half of the year, when the fleet moved to fish Greenland halibut.

- Catch of large freezers fishing for Greenland halibut was sampled by one
observer on beard each of three vessels.

Japan. Japan did not collect any biological data in 1992 in the Regulatory Area, mainly
because of the fact that total fishing by Japan in the Regulatory Area was below 300 days.

Russian Federation. For 1992, no information on length/age compaositions of the Russian
commercial catches in the Regulatery Area was avallable, and this situation will probably
continue in 1983 and in the near future.

STACREC expressed concern that the level of sampling was continuing to decline and
noted that this will have an increasingly important impact on the ability of the Scientific
Council to assess the various stocks. The avallable data from commercial fisheries related
to stock assessments for 1992 is given in Table 1. 1t was noted that there was an ongoing
lack of data available from non-Contracting Parties, but these fisheries continued to catch
substantial amounts of the various species in the Regulatory Area.

Review of survey activities (Tables 2 and 3)

As in the past, Contracting Parties provided the Secretariat with lists of research survey
activities for the past and upcoming year.

STACREC noted with regret that survey activities in the NAFC Area in 1992 had declined
from previous years (e.g. no juvenile silver hake survey). The representative of the Russian
Federation indicated that a sirmilar situation would probably exist in 1993,

Table 1. Available Data From the Commercial Fisheries Related 1o Stock Assessment {1992).

Biological Sampling

Stock Country’ Catch CPUE Sex Length Age  Individual Wt. Maturity
2J3KL cod 28 976 X X X X X
E/FRA 583
E/PRT 3335 X X X X X

E/ESP 3823 X X X X
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Table 1. (Continued)

Biological Sampling

Stock Country’ Caich CPUE Sex  Length Age  Individual Wt Maturity
2J3KL cod E/FRG 285
OTHER 6 857
3M cod E/PRT 2 201 X X X
E/ESP 4215 X X
RUS 1
OTHER 4 500
3NO cod CAN 7 684 X X X X X
E/PRT 448 X X X X X
E/ESP 1984
RUS 51
QTHER 2 450
SA 1 redfish GRL 03
3M redfish cuB 2 303
GRL 1
JPN 1353
KOR-S 8 350
RUS 2 937
LVA 7 7412
E/FRG 3350
E/ESP 206
E/FRT 3 1982 X X X X
- OTHER 3910
TOTAL 33 345 .
3LN redfish CAN 740 X X X
E/FRG 1500 X
EPRT 1800 X X X
E/ESP 750
RUS 3 500
cuB 1300
KOR-S 4 300
OTHER . 9000
VWX silver RUS 147 kt X X X X X X
hake CAN 4 kt X X X ) X X
CuUB 16.5 kt
3N American E/PRT 313 X X X X
plaice E/ESP 390 X
JPN 49
GRL 1
KOR-5 ¢
RUS -
TOTAL 763
3LNO American CAN 9 542 X X X X X
plaice KOR-3 518
E/PRT 140 X X X X X
E/ESP 412 X X
OTHER 500
3NO witch flounder CAN 4 296 X X X X X

E/PRT 403 X X X
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Table 1. {Continued)

Biolcgical Sampling

Stock Country Catch CPUE Sex  Length Age Individual Wit. Maturity
3NO witch flounder E/ESP 182
KCR-S 44
3LNO yellowtail CAN’ 6 809 X X X X X
flounder KOR-S 3825
E/PRT 1 X X X X
E/ESP 122
SA 0+1 Green- GRL 12 181 X X
land halibut JPN 1864 X X X
NOR 2766
FRO 689 X X
RUS 6911
CAN 8185 X X
SA 2+3KLMNO CAN 6 935 X X X X X X
Greenland E/ESP 34 520 X X X X
halibut E/FRG 42
E/PRT 10 539 X X X
JPN 1882
FRO 759
GRL 10
E/GBR e
KOR-3 49
SA G+1 GRL 20
roundnose RUS 22
grenadier CAN 13
JPN 48°
SA 2+3 CAN(M) 12
roundnose CAN(N) 487
grenadier SUN 2
JPN 4
E/PRT 2000
E/ESP 2 860
SA 0+1 shrimp GRL 79 260 X X
CAN 7 4393 X X X X X
FRC 105
E/DEU 294

' OTHER refers to estimates of non-Contracting Parties who did not report catches to NAFQ.
% Data of Canadian surveillance.

¥ Tne catches are probably a mixture of roundnose and roughhead grenadier.

Table 2. Inventory of biclogical surveys conducted in the NAFO Area during 1992,

) No. of
Subarea Division  Country  Months Type of survey sets

Stratified-random Surveys

0 B RUS 11 G. halibut, grenadier temperature, salinity ' 26
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Table 2. (Continued)
No. of
Subarea ' Division  Country Months Type of survey sets
1 ABCD JPN 8-9 Bottom trawl survey on groundfish (partially midwater traw) 202
survey on redfish)
CD JPN 11,12 Bottomn trawl survey on groundfish 49
2 G RUS 11-12 G. halibut, grenadier, temperature, salinity 50
H RUS 11-12 G. halibut, grenadier, temperature, salinity 22
J CAN-N 10-11 Groundfish
243 JK CAN-N 11 Groundfish
JKL CAN-N 2 Groundlish
3 K RUS 10 G. halibut, grenadier, temperature, salinity 29
KL CAN-N 12 Groundfish
L " CAN-N 5-6 Groundfish
B Crab (NE St. John's)
8 Crab (inshore)
9 Juvenile flatfish
11 Groundfish
LN CAN-N 5 Groundfish
11 Groundfish
LNO CAN-N 8-9 Juvenile flatfish
M E/ESP 7 Groundfish 117
RUS 4 Groundfish, temperature, salinity 53
M E/ESP &
E/PRT 6-7 Salinity 125
NO CAN-N 4-5 Groundfish
8 Juvenile flatfish
10 Groundfish
P CAN-N 2 Groundfish
Ps CAN-N 8-9 Scallop
3+4 Pn+ CAN-N 1 Groundfish
RSVNn
PRV CAN-N 8 Redfish
4 RS CAN-Q 4 Cod migration 36
5 Cod juvenile survey 148
10 Cod juvenile survey 90
RST CAN-Q 8 Shrimp,redfish 227
S CAN-Q 7 Scallop assessment 261
9 Scallop acoustic
T CAN-Q 3 Mackerel assessment/larvae 128
7 Crab assessment 64
8 Mackerel acoustic
4 VW CAN-SF 3 Groundfish survey 80
7 Groundtish survey 106
445 XYZ CAN-SF B-7 Greundfish survey 94
5 Z CAN-SF 2 Groundfish survey 105
Other Surveys
1 CD JPN a.10,11 Exploratory survey by bottom trawl on G. halibut 227
2 J CAN-N 7-8 Shrimp
243 JK CAN-N - 4 Cod
9-10 Capelin acoustic
RUS 11 Capelin, temperature, salinity 7
JKL CAN-N 1-2 Cod tagging
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Table 2. (Continued)
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No. of
Subarea Division Country Months Type of survey sets
2+3 JKL CAN-N 5 Ichthyoplankion
5-6 Oceanography
Ichthyoplankton
7 Oceanography
10-11 Qceanography
3 K CAN-N 4 Seal sampling
KL CAN-N 2-3 Cod/seals
4 Cod
5-6 Cod/capelin
6 Oceanography
6-7 Cod tagging (inshore}, groundfish acoustic
7 QOceanography
! 9 Oceanography
9-10 Codfcapelin
11-12 Herring (inshore)
12 Juvenile northern cod
L CAN-N 4 Crab {(inshore)
4-5 Larval fish {(NE Nild Shelf}
) Cod spawning (inshore)
5 Capelin acoustic
5 Groundfish acoustic
6 Larval fish (NE Nfld Shelf)
6-7 Capelin tagging (inshore)
7 Ichthyoplankton (inshore)
8 Crab (inshore)
8-9 Oceanography (inshcre)
g Gear trials (inshorg)
9 Crab (inshore)
9-10 Cod tagging
10 Oceanography (inshore)
11 Crab (inshore)
LM RUS 10 G. halibut, grenadier, temperature, salinity ]
LN CAN-N 7 Gear trials
LP CAN-N 5 Hydroaccustics
9 Hydrcaccoustics
LPs CAN-N 1-3 Herring, pelagic (inshore)
3-4 Crab
M E/ESP 2-3 Tagging for ced 58
N CAN-N 6 Flatfish tagging
8 Juvenile cod, gear trials
NO CAN-N 6-7 Capelin acoustic
Ps CAN-N 5-6 Capelin tagging {inshore}
4 R CAN-Q 8 Scallop assessment 82
S CAN-Q 2 Crab growth
‘ 3 Crab migration
5 Shrimp larval survey
8 Pelagic acoustic
4 T CAN-Q 4 Rock crab migration
6 Mackerel fecundity
v CAN-Q 5 Mackerel acoustic
VWX CAN-SF 5 Scallop survey
CAN-SF  9-10 JGOFS biological oceanography
W CAN-SF 1 Herring acoustic
WX JPN 5-6 Commercial survey an S. hake surimi by bottom trawl 83
X CAN-SF 7 Zooplankion survey
CAN-3F  10-11 Herring larvae survey
5 Z CAN-SF 8 Scallop survey
CAN-SF 11 Herring resurgence
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Table 3. Biological surveys planned for the NAFO Area in 1993 and early-1994.
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Country Area Type of Survey Dates
Stratified-radom Surveys - 1993
CAN-N 2J+3K Groundfish QOct 28-Dec 16
2J+3KL Capelin acouslics Sep 1-Oct 21
Sep 22-Oct 11
Oct 12-26
3KL Herring acoustics Nov 13-26
Nov 29-Dec 10
3L Crab May 3-14
May 25-28
Aug 2-18
Oct 11-22
3LNO Groundfish Apr 26-May 7
May 10-21
May 24-Jun 11
Aug 5-23
Aug 9-20
Aug 23-Sep 3
Sep 7-17
Qct 15-Nov 27
Juvenile flatfish Jun 14-23
3P Groundfish Feb 5-25
Apr 19
Apr 12-21
3Ps Scaliops May 21-29
. Jui 23-Aug 3
3Pn+4RST Groundfish Jan 6-30
CAN-SF AVWX Groundfish Mar, Jul
4% Groundfish Jul
57 Groundfish Feb
CAN-Q 3Pn4RST Groundfish assessment Jan
4R Cod larval survey May 3-13
Jun 18-26
Stimpson assessmert Jul 16-27
Cod juvenile survey Qct 4-12
45 Scallop assessment Jul 1-15
Aug 27-Sep 7
4T Mackerel egg survey Jun 17-Jul 1
Crab assessment Jul 28-Aug 11
Lobster assessment Sep 8-18
4RST Shrimp - redfish Aug 13-Sep 11
E/ESP 3Mm Groundfish Jun 15-Jul 18
JPN 1A-D Bottom trawl survey on groundfish Sep 5-0ct 7
Nov 25-Dec 9
RUS 0B+SA2+3K Trawl survey for G. halibut, grenadiers, capelin Oct-Dec
temperature, salinity
3LMNO Bottom trawl survey for groundfish, biomass estimation May-Jul
capelin acoustics, temperature, salinity
AVWX Juvenile silver hake Oct-Dec
Other Surveys - 1993
CAN-N 2J+3KL Cod tagging Jan 10-27
Juvenile cod Nov 28-Dec 19
3KL Cod tagging May 31-Jun 8
Cod acoustics Jun 8-30
Cod tagging Aug 26-Sep 3
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Table 3. (Centinued)
Counfry  Area Type of Survey Dates
CAN-N 3KL Juvenile cod Sep 20-Oct 13
3KLP Hydroacoustics May 31-Jun 6
Aug 25-31
il QOceanography Jan 11-15
Herring acoustics Jan 18-27
Oceancgraphy Feb 15-19
Mar 16-17
May 17-21
Gear trials dJun 11
Jun 14-15
Cceanography Jun 21-25
Inshore cod Jun 28-Jul 9
Benthic sampling Jul 5-13
lehthyoplankton Jul 12-16
Jul 18-23
Jul 26-30
Oceanography Aug 20-24
Crab Sep 6-17
Cear trials Sep 20-22
QOceanography Sep 29-Oct 1
Oct 4-8
Juvenile cod OCot 25-Nov 10
Oceancgraphy Dec 13-17
3LN Gear trials Jan 4-20
CAN-SF 4V Herring acoustic Jan
AVWX Scallop survey May
AW Zooplankion Jan
Sealworm Mar-Apr
Silver hake cruise Oct
4X Herring larvas Oct
57 Scallop survey Jun
Herring resurgence Nov
CAN-Q 4R Herring acoustic QOct 25-Nov 15
43 Crab, turbot Apr 20-May 5
Crab recruitment Sep 26-Oct 7
47 Lobster assessment May 21-Jun 1
Crab recruitment Jun 17-30
Mackerel acoustic Aug 12-26
4n Mackerel acoustic May 28-Jun 15
JPN 1A-D Exploratory survey (bottom trawl) on G. halibut Jul 29-Aug 27
Surveys Planned for Early-1994
CAN-N 3LPs Herring acoustics (stratified) Jan 8-21
Jan 24-Feb 4
3L Cod tagging Feb 7-16
QOceanography . Feb 18-22

CAN-Q 4RST Groundfish (stratified) Jan 7-31
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Coordination of surveys

" Itwas noted that there is a growing interest in the fisheries for Greeniand hafibut. Although
there were a number of different research initiatives taking place in SA 0, 1, 2 and 3, there
was little to no co-ordination of those activities. STACREC proposed that the various
interested Contracting Parties begin discussions on the possibility of carrying out a
coordinated research survey in the entire area, using a number of different vessels working
simultaneously with standardized gear and trawling procedures, in order to gef a
comprehensive picture of the resource and its distribution. STACREC saw the importance
of such a coordinated survey and encouraged interested Contracting Parties to continue
discussions toward this goal.

i} Assessment data needs for 1993/94 and respective budgets

Regarding the September 18992 Fisheries Commission request to describe the optimum
voiume and funding of scientific research in the Regulatory Area, Contracting Parties were
requested to provide information on current expenditures on research and commercial
sampling in the Regulatory Area as well as information of costs for 'optimal' sampling and
research. For this meeting, only data on current costs to the EEC were available. These
indicated an annual expenditure of about 4.1 million ECU. STACREC requested the
necessary information be made available in time for review in September 1993. These
should not only indicate current costs, but should alse contain information on the cost of
at least maintaining base level sampling and research.

Proposals for Scientific Tasks of Observers in the Pilot Observer Program

The Scientific Council was reguested (FC Doc. 92/13) to: recommend a work plan for fisheries
observers that are authorized to obtain biclogical sampling data for Contracting Party vessels fishing
in the Regulalory Area.

The Council reviewed and endorsed the following text as prepared by STACREC:

STACREC noted Canadian observers collect considerable biological information while at sea. This
includes information on fish sizes, sex and maturity, otoliths, by-catches, discards, and catch and
effort. It was recognized that appropriate training was essential for other national observers and
that experience is also necessary. Similar to the Canadian experience, it was anticipated that data
quality from other cbservers will improve with time. Training must be done on a naticnal basis and
in conjunction with research institutes. Similar to Canada, EEC-Spain now provides their observers
with a2 manual. Other Contracting Parties may wish to avail of these manuals for use by their own
observers. After discussion, STACREC agreed that having biological data collected during the Pilot
Observer Program was a good idea and recommended that the Scientific Council bring forward
for the information of and consideration by the Fisheries Commission that observers in the Fifot
Observer Program should coflect data on set location (fatitude and longitude), depth fished, time
net on bottorm (or fishing), directed species, by-catches, discards, catches and effort. Length
sampling of the main species in each set should also be set out.

Ageing Technigques

The Councll noted that the collaborative ageing work on silver hake between Canada and Russia was
continuing and will result in a comprehensive manual prepared jointly by Canada and Russia.

The Council was pleased to note the progress on American plaice and Greenland halibut égeing since the
workshop of December 1991, and that exchanges were ongoing.

Gear Selectivity

The Council observed that although no new information was presenied to STACFIS, it was probably because
scientists involved in gear research were preparing their results for presentation at the September 1992
Symposium being hosted by the Scientific Council.
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9.

10.

11.

Relationships Between Acoustic Biomass Estimates and Other Methods

The Council was concerned that no contributions were received in response to the March 1992
recommendation, and endorsed the reiteration of the recommendation by STACFIS for further investigations
on the acoustic and other biomass estimation methods.

Review of Scientific Papers

The Council noted the significant number of SCR documents submitted to the meeting. STACFIS
experienced a substantial demand on its time for the assessment discussions and hence had inadequate
time to completely review all papers. Although some results from some papers were discussed, the Coundil
supported the STACFIS view that the 28 SCR Documents that did not receive full reviews should be deferred
to the Septemier 1993 Meeting.

Other Matters
a) Special Session in September 1993

The Council was pleased with the comprenensive slate of papers proposed for the September 1993
Symposium. The Council extended its support and good wishes to the co-conveners S. Murawski
(USA) and P.A M, Stewart (EEC-UK) for an interesting and successful program.

b) Special Session in September 1994

The Council was pleased with the considerable progress made on the preparation for the
September 1994 Symposium, and the Council extended its support to the co-conveners E. Buch
(EEC-Denmark), M. Sinclair (Canada) and M. Stein (EEC-Germany) as they prepare for this
Symposium.

c) Special Session in September 1995

The Council was pleased to note STACFIS had reviewed the general theme and specific topics
proposed by the co-convensars J. Sigurjonssen (lceland) and G. Stenson (Canada) for the
September 1835 Symposium.

d) Review of Arrangements for Conducting Stock Assessments

Tne Council cbserved that conducting stock assessments by STACFIS represented a major
workload within the scheduled time for the June meetings, and recognized that there was an
imbalance of workload among the Standing Committees and the time demands for their work, The
Council therefore agreed on the importance of considering a possible restructuring of the Scientific
Councill, at its meeting in September 1893, For this purpose it was agreed that Designated Experts
for various stock assessments prepare working papers describing their specific problems in relation
to the current proceedings, demands and schedules, and describing their requirements for a new
structure, so that the Council could evaluate potential changes.

e) Review of Report by the Joint ICES/NAFO Working Group on Harp and Hooded Seals

The Council noted the report of the Joint Working Group was reviewed by STACFIS which
documented current survey methodologies. The Council agreed with and supported the
recommendations of the Werking Group. The Council supported the view that NAFO pubiications
should be offered as vehicles for scientific papers and extended its continuing interest in the
activities of the Working Group.
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lll. RESEARCH COORDINATION (see STACREC report, App. II)

Fishery Statistics

a)

b}

c)

Progress Report on Secretariat Activities in 1992/93

The Council reiterated the concern expressed by STACREC about the ongoing delays in receipt of
national STATLANT 21B reports of statistical information for 199C and 1891. These delays continue
to affect assessment work as well as publication of the Statistical Bulletins. The Council was pleased
the Secretariat continues to send reminders 0 national representatives and hoped the situation
would improve soon.

The Council recognized that additional data useful for assessment work concerning caiches in the
Regulatory Area, particularly those of non-Contracting Parties, are contained in a number of Working
Papers of other NAFQ Standing Committees. However, it was unclear as to whether these
documents of Working Paper status could be used by the Council. The Council agreed to
investigate through consultation with the Executive Secretary whether the Scientific Council can use
the information they contain.

The Council noted that publication of NAFO Statistical Bulletin (Vol. 39) containing 1989 statistics
was completed without inclusion of data from EEC-France (M). The Council agreed with the
STACREC view of the possibility of publishing the Bulletin Vaol. 40 and 41 in the absence of some
data, after the Council evaluated the relative importance of the missing data.

Deadlines for Submission of STATLANT 21A and 21B Data
The Council was pleased that following its recommendation in June 1992, a formal request was

made by the Executive Secretary to the Fisheries Commission and General Council, and the General
Council at its meeting in September 1992 agreed that the dates proposed by the Scientific Council

-‘were reasonable and Contracting Parties would try to comply with the deadlines. Recognizing the

support from the General Council, the Council endorsed the recommendation to include a new Rule
4.3 as proposed in June 1992 in the Scientific Council Rules of Procedure, to place a legal
requirement for Contracting Pariies to observe the deadlines for submission of STATLANT data.
However, the Council agreed that this new Rule would be more appropriately numbered as Rule 4.4.

Taking into account some concerns expressed by the EEC-EUROSTAT representative in meeting
the originally proposed deadlines, the Council endorsed the STACREC recommendation that the
new Rule 4.4 be: for the purpose of Article VII and VIII, the appropriate preliminary manthly catch
and effort information should be furnished to the Scientific Council in advance of meetings. With
respect of STATLANT 21A and 21B, they should be submitted not later than on 30 May and 31
August, respectively. :

Preparation for the CWP 16th Session: Review of the Logbook and STATLANT 21B Forms

The Council was pleased to note that the Assistant Executive Secretary would be attending the ad
hoc Interagency meeting In Dublin, Ireland, in September 1993, in preparation for the CWP 16th
Session, and endorsed the recommendation that the Assistant Executive Secretary address issuss
discussed at this STACREC Meeting, including the questions of ICES and NAFQ STATLANT forms.

The Council noted that ICES had decided to discontinue the use of STATLANT 278 forms, however,
the Sciantific Council has considerable use of the STATLANT 218 data and will continue to request
and process them.

The Council was concerned of the increasing problem of double reporting of joint venture catches
in recent years but was pleased that the Secretariat had taken action to remind Contracting Parties
that separate STATLANT forms must be submitted for joint venture catches.
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The Ceuncil recognizing the potential usefulness of loghook data agreed with the recommendation
that the Scientific Council approach the Fisheries Commission about the possibility ¢f requiring
logbooks to include tow oy tow fishing data.

2. Fundamental Research Programs for Stock Assessment

a)

)

3. Non-traditional Fisheries Resources in the NAFO Area

a)

b)

Research Activities and Costs in 1992/93

The Council reviewed and approved the text as given above (Section Ill.1.b) in response to the
request by the Fisheries Commission.

Assessment Data Needs for 1993/94 and Respective Budgets

The Council agreed with the STACREC text as given in Section lll.1.b above in response to the
Fisheries Commission request.

e

Current Development of the Fisheries

The Council noted there has been a new fishery for shrimp (Pandalus borealis) developing since
spring, 1993, on Flemish Cap (Div. 3M), with a total of 27 trawlers from Canada, Denmark, Faroe
Islands, Greenland, dnd Norway reported fishing in the area in early June, achieving catch rates
between & and 17 tons per day.

By-caiches (primarily redfish} were initially low (approximately 5%) but increased over time, to as
high as 20% of the total catch.

While endorsing the STACREC recommendation that the activities of vessels engaged in this
developing shrimp fishery on the Flemish Cap be closely monitored, the Council stressed the need
to obtain proper records of fishery and biological data from all countries fishing the resource,

The Council also noted there has been a developing Greenland halibut fishery in the Regulatory
Area since about 1990, and associated with this fishery were increased by-catches of roundnose
and roughhead grenadier. There also appeared to be an increase in catches of skate in the
Regulatory Area.

Available Data and Research Priorities

The Council was pleased to note there was 100% observer coverage on Canadian vessels licensed
to fish shrimp in Div. 3M, ceilecting data on the fishery, by-catches and length samples.

The Council noted there was good sampling of the Greenland halibut fishery in the Regutatory Area.
However, a possible problem of misallocation of the by-catch was recognized in that the roundnocse
grenadier that are currently reported are probably roughhead. Alse noting problems persist with the
various flatfish species not being separated but are reported as catches of flounder (unspecified),
the Council endorsad the recommendation that the matter of misallocation of roundnose and
roughhead grenadier, and flatfish species, be brought to the attention of the Fisheries Commission,
and request that care be taken to ensure proper identification of species being caught.

The Council noted a STACREC review will evaluate if the reported increases of skate catches are
realistic or not.

4. Proposals for Scientific Tasks of Observers in the Pilot Observer Program

The Council reviewed and approved the text as given in Section 6.c above in response to the Fisheries
Commission request,
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Other Matters

The Council noted the Secretariat had requested updated lists of fishing vessels for the triennial List of
Fishing Vessels due in 1992,

The Council agreed with STACREC that during the September 1993 Meeting it would be useful to review the
current conversion factors being used to convert fish product weights to round weights.

The Council agreed that the protoco! adopted in 1984 (NAFO Sci. Coun. Rep., 1984) for the measurement
of roundnose and roughhead grenadiers from the tip of the snout to the base of the first anal fin ray, should
be conveyed again to national representatives.

IV. PUBLICATIONS (see STACPUB report, App. I}
Review of Scientific Publications

The Council was pleased to note Journal Vol. 12 containing miscellaneous papers was published in
December 1992, and the special issue, Journal Vol. 13, containing papers for the 1989 Special Session was
published as proposed by December 1992. The Journal Vol. 13 particularly was noted to be quite popular,

The Council was encouraged that the second invitational paper, a paper on Decapod larvae in Ungava Bay
by H. J. Squires, was recelved for a single issue of the Journal, and is likely to be published late-1993.

The Councit noted the rapid turn-around in the publication of Studies. The Council was particularly pleased
with the early publication of the Workbook on Sequential Population Analysis containing the tutorial material
from the September 1992 Special Session, and was pleased with its popularity.

The Council agreed that the inclusicn of a group photograph of the participants of the June 1992 meeting
in the Scientific Council Reports was & success, and encouraged the practice for future meetings.

The Council agreed that a formal publication of the Index of Journal and Studies for 1987-93 would be a
valuable reference document.

Production Costs and Revenues for Scientific Publications
a) Publication costs and revenues

The Council noted that there were na significant departures from the previous year's production and
revenue costs, however, it was noted that the revision of the free maiting list could represent a
reasonable saving. The Secretariat was requested to continue to revise the list periodically.

b) Print pages at the Secretariat

The Council agreed that attempts to avoid double printing of documents at this meeting was, in
general, considered a success. The Councit agreed similar attempts should be continued, and
endorsed the STACPUB proposal to request authors to submit titles and abstracts of their papers
15 days in advance of the meetings.

Prometion and Distribution of Scientific Publications

The Council was pleased with the initiatives being discussed by STACPUB to find means of promoting the
Journal. It was particularly noted that the fast turn-around time of publication and encouraging invitational
papers would serve the purpose well,

Editorial Matters

The Council was pleased to note that a total of 411 papers had been nominated by STACPUB since 1980,
and a total of 312 papers had been published, and of the 20 papers nominated at the 1892 meeting, 9 have
been supmitted in addition to the Workbook of the September 1992 Special Session which was published
in Studies.
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5.

Papers for Possible Publication

The Council noted that STACPUB had reviewed 30 SCR Documents as requested by the authors, and
nominated 12. The Council was pleased to note an additional group of 13 papers dealing with Northern Cod
that may be suited for a single NAFO publication.

V. RULES OF PROCEDURE
New Rule on Deadline Dates for STATLANT 21A and 21B

A new Rule 4.4 as discussed by STACREC was received by the Council. It was noted that the proposed new
Rule had revised dates of 30 May and 31 August for STATLANT 21A and 21B, respectively.

Ratification of Addition to Rule 3

The new Rule 3.7 (as given in Annex 4 of Agenda |, Part D, this volume) which had been proposed by the
Council in 1984 but had not been ratified, was reviewed. The Council adopted the new Rule with a slight
modification to the proposed wording to read as follows:

Rule 3.7. Inthe circumstance that both the Chairman and Vice-Chairman of the Scientific Council are absent
at the time and place of a scheduled Scientific Councll Meeting, a Scientific Council representative
shall be appointad as temporary Chairman for that Meeting by consensus among the Scientific
Council, representatives, or their alternates, who are present.

VI. COLLABORATION WITH OTHER ORGAN!ZATIONS
Joint ICES/NAFC Working Group on Harp and Hooded Seals

The Council noted STACFIS had reviewed the report of the Joint ICES/NAFC Working Group workshop on
survey methodology held during 5-12 October 1992 in Archangelsk, Russia. The Council agreed with the
conelusions of STACFIS and endorsed the recommendations, with full recognition that the Scientific Council
continues 1o be interested in the activities of the Working Group.

Sixteenth Session of CWP 1994

The Council noted the 16th Session of the CWP was planned for Madrid, Spain, in July 1994. The Council
recommended that the Assistant Executive Secretary should attend the 16th Session of CWP. The Council
accordingly reguested the General Council approval of an appropriate amount in funds, stating that the
Council sees extreme importance of his attendance at the meeting. The Council noted that in addition it is
usually represented at the CWP Meeting by the Chairman of STACREC and any representatives from
Contracting Parties. It was agreed that these representations would be reviewed at the September 1993
Meeting.

Scientific Council Invitations to Other International Bodies

The Chairman noted that NAFQ routinely receives invilations to participate as observers in many meetings
of international bodies such as ICES. The view was expressed that a reciprocal invitation to the June and
September Meetings from the Scientific Council to selected international bodies may be appropriate and
beneficial for scientific exchange. The Chairman accordingly requested participants to consider this matter
and submit their thoughts to the Secretariat, for Scientific Council discussicn during the September 1983
Meeting.

T T T — - mp— S —— L — | ————
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VIl. ARRANGEMENTS FOR SPECIAL SESSIONS
Special Session of September 1993
The Council noted comprehensive plans were presented to STACFIS by the co-conveners, and the
Secretariat was making arrangements to hold the Symposium at the Holiday Inn, Dartmouth, immediately after
the Annual Meeting, during 13-15 September 1983. The Council congratulated the co-conveners S. A.
Murawski (USA) and P. A. M. Stewart (EEC-UK) for deveioping what appears to be a high quality and
interesting scientific sympasium.
Special Session of September 1994
The Council was pleased with the progress made with the early announcement of the Symposium to be held
during 14-16 September 1994, and was appreciative of the work of the co-conveners E. Buch (EEC-
Denmark), M. Sinclair (Canada) and M. Stein {EEC-Germany) and the Secretariat.
Special Session of September 1995
The Council was pleased that considerable progress was also made on the Symposium e be held during
6-8 September 1995. The Council extended appreciation to the co-conveners J. Sigurjonsson (lceland) and
G. Stenson (Canada) for their work in developing the general theme and specific topics.
Further to STACHIS discussions, the Council considered the possibility of undertaking Special Session
Workshops on Assessment Methodology as recommended at the September 1992 Scientific Council Megting.
Recognizing the lead time needed for conveners to prepare far such meetings, and the need for STACFIS
to identify requirements to be addressed, the Council agreed that further discussicns be undertaken during
the September 1993 Meeting.
VIIl. FUTURE SCIENTIFIC COUNCIL MEETINGS

Annual Meeting and Special Session in September 1993
The Courcil would next meet for the Annual Meeting of NAFC at the Holiday Inn, Dartmouth, Nova Scotia.
The Council reaffirmed its decision made in Septernber 1392 that the Council would meet for 4 days during
7-10 September 1993, and the Symposium wouid be in the week following, during 13-15 September 1993,
Scientific Council Meeting in June 1994
The Council agreed that the Scientific Council together with its Standing Committees and Subcommittee
would meeting during 8 to 22 June 1994. The location of that meeting would be announced during the
Septenber 1993 Meeting.
Annual Meeting and Special Session in September 1994
The Councii noted the proposed dates for the Annual Meeting of 19-23 September 1994. The Council
reaffirmed its decision of September 1992 to hoid the Special Session (Symposium) during 14-16 September
1994, It was noted that these dates appeared in the first announcement circulated early this year.

Scientific Council Meeting in June 1995

The Council agreed on the tentative dates of 7-21 June 1995 for its meeting.

IX. NOMINATION AND ELECTION OF OFFICERS

The Chairman's proposal (2 June 1993) to appoint & Nominating Committee composed of C.A. Bishop

(Canada) and A. Vazquez (EEC-Spain) was accepted by the Council.
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On 14 June 1992 the Chairman requested the Nominating Committee to present its proposal for the
nomination of Chairman to the Scientific Council, Vice-Chairman of the Scientific Council who would become the ex
officio Chairman of STACPUB, and Chairman of STACREC. C. A. Bishop reported that the Committee, after consulting
with representatives, was ready to make nominations for the offices of Scientific Council Chairman and Vice-Chairman,
while the Chairman himseif was advised of a nemination for Chairman of STACREC.

Noting that the appointments were for two-year terms beginning at the end of the September 1993 Annual
Meeting of the Scientific Council, the Chairman called for nominations and election.

For the office of Chairman of Scientific Council, the current Vice-Chairman H. Lassen {(EEC-Denmark) was
nominated by the Committee and the Council glected him by unanimous consent.

For the office of Vice-Chairman of Scientific Council and ex officic Chairman of STACPUB, the Committee
nominated W. R. Bowering (Canada) and the Council elected him by unanimous consent.

For the office of Chairman of STACREC, the Chairman nominated C. A. Bishop {Canada), and the Council
elected him by unanimous consent.

X. REQUEST FOR NOVEMBER MEETING ON SHRIMP

The Council (16 June 1983} noted Denmark/Greenland had submitted on 18 May 1993 a request that the
Scientific Council considear in advance of the 1993 Annual Meeting its proposal regarding the reinstatement of a mid-
term meeting for assessment of Northern shrimp stocks in Subareas 0 and 1 and Denmark Strait, the first should take
place late-November 1993 (see Agenda |, Annex 5, Part D, this volume).

While recognizing Article IX.3 of the Convention, the Chairman reguested the views of the Council. It was
noted that survey data which constitute a substantial part of the assessment become availabie by then for a more up-
to-date consideration, however, STACFIS had not adequately addressed the possible pros and cons of a mid-term
assessment. Concernwas expressed that such a mid-term meeting would represent additional costs to the Secretariat
and the Contracting Party participants, and limited attendance might weaken the peer review process of the science.
Representatives expressed views that this was a request for the Scientific Council to consider this proposal and it did
not represent a formal request from a Coastal State in accordance with Article Vil

In view of these uncertainties, the Council agreed a decision should be made during the September 19393
Meeting. In preparation for discussions, representatives were requested to present working papers getailing pros and
cons, and also providing an overview of the history of the Scientific Council mid-term shrimg meetings held in the
1980s. The Council also requested the Executive Secretary to obtain clarification from Benmark/Greenland as to the
naiure of the request. ’

Xl. OTHER MATTERS
1. Space Requirements for June Meetings and on the Structure of the Scientific Council

The Ceuncil noted the work of the Scientific Council was again sericusly hampered by inadeguate space at
the Secretariat to conduct its business, with meetings of STACPUB and various working groups being held
in staff offices and other make-shift areas. An additional serious short coming was the inadequate space for
computer users. The Council also noted there was a disproportionate workload burden cn STACFIS, and
saw the need to consider the structure and the workload of Scientific Council in general to improve its
efficiency.

The Council noted two Working Papers were prepared by representatives for consideration at the September
1993 Meeling. . Accordingly, the Council agreed to defer discussions to the September 1993 Meeting with
a particular note that Designated Experts should prepare notes on their experiences on where there are
protlems and identifying any requirements.
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Xil. ADOPTICN OF REPORTS
1. Standing Committee Reports

At its concluding sessicn on 16 June 1993, the Council reviewed and adopted the reports of STACFIS,
STACREC and STACPUB.

The Council was particularly concerned that there were inadequacies in data to adequately respond to
requests from the Fisheries Commission. The Council stressed that these inadequacies as identified in the
responses to the Fisheries Commission (see Section 6 above) should be rectified and addressed at the
September 1993 Meeting prior to the Fisheries Commission Meeting.

2. Scientific Council Report, June 1993

At its concluding session on 16 June 1993, the Council reviewed and adopted the Report of the 2-16 June
1993 Meeting of the Scientific Council, noting that discussions of the Council's concluding session and
editorial modifications will be refiected in the Repont.

Xli. ADJOURNMENT

There being no other business, the Chairman extanded a special thanks to the Executive Secretary, the
Assistant Executive Secretary and to the staff of the Secretariat for exceptional efficiency and support. He thanked
Antonio Avila de Melo, Hans Lassen and Manfred Stein for their work as Chairmen of STACREC, STACPUB and
Environmental Subcommitiee, Tespectively. The Chairman underlined that the heaviest burden was carried by the
STACFIS Chairman and he thanked Hans Peter Carnus for successfully conducting his meetings. Thanks was
extended to all participants particulary the Designated Experts for their valuable contributions. He adjourned the
meeting, looking forward to seeing most ¢f the participants at the NAFO Annual Meeting in September.
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APPENDIX I. REPORT OF STANDING COMMITTEE ON FISHERY SCIENCE (STACFIS)

Chairman: H. P. Cornus Rapporteur:  Various

The Committee met at NAFG Headquarters, Dartmouth, Nova Scotia, Canada during June 2-16, 1993 to
consider and report on matiers referred to it by the Scientific Council, particularly those pertaining to the provision of
scientific advice on certain finfish and inveriebrate marine stocks (see Agenda |, Part D, this volume). Representatives
from.Canada, Denmark (in respect of the Faroe Islands and Greenland), European Economic Community (Denmark,
France, Germany, Portugal, Spain), Iceland, Japan, Norway and Russian Federation were in attendance, as well as
an observer from United States of America.

Various scientists assisted in the preparation of the reports considered by the Committee. The report of the
Subcommittee on Environmental Research (M. Stein, Chairman) is summarized in Section |l and detailed in Annex
1 below. )

I. GENERAL REVIEW
1. Opening
The Chairman welcomed the various national representatives to the NAFO Headquarters in Dartmouth.
2. Available Assessment Data

It was recommended at the June 1992 Meeting 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”. This was conducted during the first day of the meeting.
Designated Experts reporied on available data for the stock assessments. Members felt that this practice
was valuable in terms of receiving information at an early stage of the meeting and STACFIS decided to
continue this practice at future June meetings.

STACFIS noted the absence of an early announcement of the Scientific Council Research Documents (SCR
Doc.) being submitted to the meeting was a disadvantage for the above-mentioned review, and therefore
STACFIS recommended that SCR Documents should be announced 15 days before the beginning of the
Scientific Council Meelings tc the NAFO Secretariat. This announcement should include the title, purpose
of the paper and, if available, the abstract,

3. General Trends for the Northwest Atlantic

While recognizing EEC-France (M) and France (SP) data for 1991 and 1992 were missing, and noting that
the data from Japan were preliminary and were likely to change substantially when revised, the following
observaticns from STATLANT 21A reports were noted in the reported catches (Table 1). The provisional
overall nominal catch (round fresh weight) of all finfish and invertebrate stocks was 2.48 million tons in 1992,
a decrease (13%} from the 1991 catch of 2.82 million fons. The total "groundfish” catch, which represented
32% of the overall catch in 1992 was 24% less than in 1991 (1.03 million tons and 783 000 tons in 1991 and
1992, respectively). Decreases were noted for cod (42%), redfishes (5%), silver hake (58%), American plaice
{36%), and increases noted for poliock (22%), Greenland halibut (35%). The total "pelagic” catch, which
represented 25% of the overall catch in 1992, decreased (3%) to 608 000 tons in 1992 from 631 000 tons
in 1991. Decreases were noted for mackerel (36%) and menhaden {3%) but herring increased (3%). The total
"other finfish* catch, which represented 4% of the overall catch in 1992, decreased (31%) from 137 000 tons
in 1991 to 94 000 tons in 1992 due mainly to further decreases in capelin (40%). The total catch of
“invertebrates", which represented 40% of the overall catch in 1992 decreased {3%]} in 1992 to 996 D00
tons from 1.02 million tons in 1991. While increases were noted for squids (6%), clams (6%) and shrimp
{11%), decreases were noted for scallops (6%), crabs (23%) and lobsters (13%).

*
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Table 1.  Provisional nominal catches ('000 tons) by Subarea for 1991 and 1992, (+ indicates less than 50 tons. N.B. the 1981 data exclude EEC-
France (M} and France (SP}. the 1992 data exclude EEC-France (M) and France (SP) and data for Japan prefiminary.
SAQ SA1 SA2 SA3 SA 4 SA 5 SAB Total
Species 1691 1982 1991 1992 1991 1992 1991 1982 1991 1982 1981 1992 1991 1992 1991 1992
Cod + - 20 6 3 =+ 203 79 127 112 55 39 + o+ 409 237
Haddock - - - - - - 2 1 15 17 7 6 - - 24 24
Redfishes + - + + + + 86 78 77T 78 1 1 + + 164 155
Silver hake - - - - - - + + 122 42 11 11 5 4 139 58
Red hake - - - - - - LI 1 1 1 1 1 1 4 3
Pallock - - - - - - 2 1 40 31 10 10 + o+ 51 62
American plaice - - + - + + 32 14 8 7 4 7 + 4+ 44 28
Witch Hlounder - - - - + + 10 9 3 3 2 2 + + 14 14
Yellowtail flounder - - - - - - 12 1 2 2 7 5 + + 21 18
Greenland halibut "M 11 15 14 2 27 5% 2 3 - - - - 65 88
Other flounders + 4 + + + + 4 2 10 10 12 10 4 5 30 27
Roundnose grenadier + + + + + + 4 7 - - - - - - 5 8
White hake - - - - - - 4 3 g 9 6 10 + + 19 21
Wolffishes + + + + + + 4 2 1 1 1 1 + + 5 4
Other groundfish + + 1 2 + o+ 1 1 5 5 18 20 9 8 34 36
Atlantic herring - - - - + - 19 10 196 .205 48 51 1 4 264 271
Atlantic mackerel ) - - - - - - 1 3 25 23 4 5 29 B 59 38
Atlantic menhaden - - - - - - - - - - 13 N 283 275 296 286
Other pelagics - - - - - - 1 1 1 2 5 5 5 7 12 14
Capelin - - + o+ + - 43 20 7 9 - - - - 50 30
Other finfish + + 1 + 1 + 3B 14 16 12 21 23 14 14 a7 64
Squids - - -+ - - 2 1 2 1 8 5 24 31 36 33
Clams - - -2 - - 7 13 5 5 32 38 354 364 398 421
Scallops - - 1 - + 4+ 2 B 30 34 133 128 59 4 224 210
Other molluscs - - - - -+ + o+ 3 5 21 26 53 22 76 53
Shrimp 8 9 g 79 13 17 2 2 17 95 3 3 - - 113 125
Crabs - - -+ 1 1 15 13 20 22 3 3 51 30 90 69
Lobsters - - - - - - 2 2 46 40 26 23 3 2 76 66
Cther invertebrates - - - - - - - + 1 0 12 + + 11 14
; Tota! 18 20 104 104 33 20 520 348 786 693 460 456 897 814 2822 2479

a, Fishery Trends by Subarea

Noting that catches in 1991 and 1992 do not include the French data, and Japanese data for 1992 are
! preliminary, the following trends were observed:

a) Subarea 0

The overall total nominal catch in 1992 was 20 000 tons, which was a slight increase (5%) over
1991. The caich of Greenland halibut and shrimp remained constant at 11 000 tons and about 9 000
tons, respectively.

b} Subarea 1

The total nominal catch remained at the same level in 1992 as in 1891 (104 000 tons). There was
: however a decrease in cod {70%) but an increase (36%) for Greenland halibut and shrimp {14%)
i : maintained the total.

c) Subarea 2
Tne overall nominal catch decreased significantly (39%) to 20 000 tons in 1992 from 33 000 tons

: in 1991. Decreases were noted for cod (from 3 000 tons in 1991 to <500 tons in 1992) and G.
l halibut (86%). Shrimp comprised 85% (17 000 tons) of the catch in this Subarea.
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d) Subarea 3

The overall nominal catch decreased (33%) in 1992 to 348 €00 tons from 520 000 tons in 1991.
Decreases were noted for cod (61%), redfishes (9%), American plaice (56%), herring (47%}, capelin
{53%), aithough increases were noted for Greenland halibut {104%) and clams (86%).

e) Subarea 4

The overall total nominal catch decreased (12%) to 633 000 tons in 1992 from 789 000 tons in 1991,
Decreases were noted for cod (12%), silver hake (66%) and pallock {28%), although increases were
noted for herring (5%) and scallops (13%). Many species remained at a similar level to 1991.

f) "~ Subarea 5§

The overall total nominal catch decreased slightly (1%) to 456 000 tons in 19892 from 460 000 tons
in 1991. Decreases were noted for cod (19%), menhaden (15%), scallops (4%} and lobsters (12%)
with increases noted for American plaice {75%), herring (6%} and clams (19%).

) Subarea 6

The overall total nominal catch decreased (9%) in 1992 to 814 000 tons from 837 000 tons in 1991,
Most species remained at the same level while decreases were noted for mackerel {79%),
menhaden (3%), scallops (31%) and crabs (41%), and increases noted for squids (28%) and clams
(3%). '

{l. REVIEW OF RECOMMENDATIONS FROM 1992 MEETINGS

It was noted that a list of all recommendations was circulated with the provisional agenda. Only
recommendations concerning general items were discussed here while recommendations relating to stock
assessments were handled in the relevant sections.

Referring to the 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
{NAFQ Sci. Coun. Rep., 19921, page 44), should also attempt to provide as much catchfeffort data (including
preliminary data) as are available® (NAFC Sci. Coun. Rep., 1992, page 77), it was recognized that there was an
improvement, but not sufficient to meet the requirements of Designated Experts. Therefore STACFIS reiterated the
importance of availability of data and again recommended that for the future, national representatives, at the same
time as endeavouring to make alf necessary data refevant to the assessments available to Designated Experts by May
15 (NAFC Sci. Coun. Rep., 1991, p. 44), should also attempt to provide as much catch/effort data {including
preliminary data) as are available. The recommendation 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” {(NAFO Sci. Coun. Rep., 1992, p. 77} was transmitted to the Fisheries Commission during the
Annual Meeting in September 1892. This was also done with the recommendation that "Scientific Council bring the
problem of availability of assessment related data to the attention of the Fisheries Commission® (NAFQ Sci. Coun. Rep.,
1992, p. 78).

The recommendation to present estimates derived from surveys (e.g. abundance, biomass) accompanied
by associated variances (NAFO Sci. Coun. Rep., 1992, page 77) was followed only partly as regards the SCR
decuments received for assessments at this meeting. Therefore, STACFIS reiterated the recommendation that in
future, numbers (e.g. abundance/biomass) derived from research surveys be accompanied by estimates of variance
associated with these.

lil. ENVIRONMENTAL RESEARCH

STACFIS received the report of the Subcommittee on Environmental Research, welcoming the opportunity
to review environmental conditions before underiaking stock assessments. The following is a summary; the detailed
report of the Subcommittee is given in Annex 1.
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Introduction

The twelfth meeting of the Subcommittee on Environmental Research was held on 3 June 1993 with M. Stein
(EEC-Germany) as Chairman.

Review of Environmental Studies in 1992
A total of 13 documents dealing specifically with envircnmeantal issues weare reviewed.

Below normal air temperatures were observed over the Labrador Sea during most of 1992 centinuing the
trend of anomalous cold conditions since 1990 and similar to conditions in the early-1970s and early-1980s.
In contrast, the air temperature anomalies over most of the Northeast Atlantic were generally above normal.
The air temperature anomalies are attributed to the atmospheric circulation pattern. The ice extent in the
Labrador Sea was above normat especially in the late winter of 1992. Cold sea temperatures were observed
over Fylla Bank comparable in magnitude to the cold periods arcund 1970 and the early-1980s. At depths
below 150 m, where Atlantic waters are found, conditions were near normal.

Sea temperatures collected during the annual fall Canadian groundfish survey in Div. 2J+3KL showed
colder-than-normal sea surface temperatures in November 1992, and lower than these in the same month
in 1991, In 1992 the areal extent of the cold intermediate layer {CIL) over the Northeast Newfoundland Shelf
and off Cape Bonavista was smailer than in 1991 but remained more extensive than normal.

Overview of Environmental Conditions (SCR Doc. 93/50)

Extremely cold air temperatures were again observed over southern Labrador and Newfoundland especially
in winter due in part to an intensification and a westward shift in the position of the Icelandic Low. Similar
to 1991, ice formed early, spread more rapidly, was of greater concentration and lasted longer than normal
off southern Labradoer, Newfoundland and in the Gulf of St. Lawrence.

Deep water temperatures on the Scotian Shelf (Emerald Basin) and in the Laurentian Channel at Cabot Strait
rose to above normal temperatures from the extremely cold conditions in 1991, This change was believed
to be due to changes in the offshore siope water. .

Climatic outlook for 1993 indicated colder-than-normal conditions for the Labrador Sea/Davis Strait area.

IV. STOCK ASSESSMENTS
Review of Assessment Methods to be Used

STACFIS recalled the experience of the 1992 Special Session, the Tutorial on calibration methods on fish
stock assessments, and recognized the value of a periodical review of the methods for stock assessments.
STACFIS agreed that this was an important part of the work of the Scientific Council and recommended that
a workshop on stock assessment methodology should be held for example every second or third year. 't
was agreed that this should be further considered during the September 1993 Meeting.

STACFIS emphasized it was necessary that the description of the estimation of input parameters in all
analytical assessments should be made. These should be in sufficient detail in order to ensure the possibility
of reproducing the assessments at a later date. STACFIS alsc agreed that a checklist of data quality ang
methods used for assessment should be prepared every year.

STACFIS recognized the usefulness of investigating the practicality of providing biological reference points
cther than Fy, and F_,, normally requested by the Fisheries Commission. in particular, such points as F,,
F..es and F, were considered. |t was agreed that where appropriate, STACFIS may use these reference
points to describe the state of the stock, as well as providing advice based on current reference levels of
Fsq and F,

max*
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Cod in Divisions 2J, 3K and 3L (SCR Doc. 93/29, 33, 38, 41, 50, 54, 86; 3CS Doc. 93/13, 14. Documents
not fully reviewed by STACFIS; SCR Doc. 93/30, 31, 32, 34, 35, 36, 37, 39, 42, 43, 45, 55, 56, 57, 68)

a) Introduction

)

Description of fishery

Nominal catches for this stock increased during the late-1950s and eariy-1960s and
peaked at just over 800 000 tons in 1968 (Fig. 1). Catches rapidly declined thereafter and
were at a tow of 139 000 tons in 1978. From 1982 to 1990 catches were in the range of
219 000 to 270 000 tons, however, a reduction to approximately 150 000 tens occurred
during 1891, and further to 44 000 tons in 1992, The total Canadian catch increased from
a low of about 36 000 tons in 1974 ¢ 214 000 tons in 1983. Catches then declined to
190 000 tons 'n 1986 but increased to a high of 242 000 tons in 1988. Since 1988 catches
have again declined and in 1992 the Canadian catch was approximately 29 000 tons
including recreational catch.

1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993

Fixed Gear 106 98 80 72 72 101 103 113" 80" 12!

Catch
Offshore 126 135 151 179 156 188 151 106" g90™ 32'3

Catch
Totat Catch 232 233 231 252 235 269 253 219" 150" 44
TAC 260 266 266 266 256 266 235 199 190 1207 .
! Provisicnal.

? Canadian surveillance estimate 111,
* Fishery closed by EEC in June 1992.
* Moratorium on Canadian fishing became effective in July, 1992

1 000 I||l|\|\|IIIIElFII\|\I\|Illl#|i||i|1!l\

Landings (000 tons)
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Fig. 1. Cod in Div. 2J+3KL: inshore and offshore landings and TACs.

Estimates of the catch of cod by non-Canadian fleets in the Regulatory Area in Div. 3L
were about 14 300 tons in 1992. Of the total, 9 500 tons were reported from EEC vessels
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and about 4 8CO tons were estimated as non-reported by Both Contracting and non-
Contracting Parties.

During the 1980s, 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.. No commercial catch was reported
from Div. 2J in 18992, Almost all (95%) of the total Canadian catch was taken in Div. 3L
over the January to May period. Approximately 30% of the Canadian catch in 1992 was
taken by a recreational fishery during the last half of the year using jiggers or baited hooks.
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Fig. 2. Codin Div. 2J+3KL: landings by Division.

Environmental conditions

Complete information on environmental conditions in the area is contained in the report of
the Environmental Subcommittee. Colder than average conditions continued in 1992, and
present prospects are that 1993 will again te a cold year. It is stil not possible to evaluate
the impacts these environmental frends may have had or have on the cod stock.

Regression analyses have indicated a significant relationship between salinity and
recruitment success (age 3) of Div. 2J+3KI. cod. A better relationship was derived by
including spawning stock biomass (SSB}. Both of these relationships predict the 1990 and
1981 year-classes to e poor.

Spawning cccurs earlier in the north than the scuth. Overall, there has been no
relationship found between spawning time and water iemperature, water column stability,
oceanic transport or seasonal cycles of plankion abundance. In Div. 3L, however, it was
found that spawning is delayed when water temperatures are colder. It is believed that this
is due o the influence of colder temperatures on gonad maturation rates.

Interrelationships with other species
Other groundtish species. Based on resulls of annuai Canadian stratified random

surveys in Div. 2J+3KL, the abundance and bicmass of most other groundfish species
have also declined in recent years and most are at or near the lowest observed levels.
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These declines were noted for non-commercial species as well as other commercial
species. The dectines have been most dramatic and occurred earlier in Div. 2J, and were
least and later in Div, 3L. Throughout the 1980s, the bicmass of cod actually increased
relative to the biomass of other groundfish species in Div. 3K and 3L.

Capelin. During the 1980s, capelin were present in two main aggregations; the northern
and western portions of Div. 2J and 3K, and northeastern Div, 3L. Accustic estimates of
abundance declined dramatically and unexpectedly beginning in 1930. During this period,
stomach content analysis suggested that cod seemed better able to find capelin than the
surveys, and overall there was little indication that cod were finding less prey in recent
years compared to the past, except in Div. 2J, At the same time, cod tzken in large
catches appeared to be feeding poorly. The remaining areas of concentration {troughs
between Belle !sle Bank and Funk Isliand Bank, and between Funk Island Bank and Grand
Bark) are not areas where cod traditionally found good foraging on capelin. There is
evidence, however, from by-catches in bottom trawl surveys and intensive predation by
cod cutside the large cod concentrations, that capelin moved into these areas in the
1980s. It was noted that a complete picture of the relationships cannot be obtained from
the annual fall surveys alone.

Invertebrates. No documentation was provided for review during this meeting, but
anecdotal information provided indicated that while fish species are declining in the Div.
2J+3KL area, both the shrimp and crab fisherles are doing extremely well and improving
steadily. Itis not known if these increases can be attributed to reduced predation on these
species, or some environmental factor or some combination of the two.

Seals. The harp seal pup hunt ended in 1983, and only & landsmar: hunt remains today.
The hunt plus by-catch has taken about 100 000 seals annually in recent years. Based on
a 1980 survay, the population was estimated to be about 3.1 million seals. This represents
an increase from apout 1.5-1.75 million animals in 1978. The hooded seal population is
estimated to be about 400 000-500 QCC animals.

Both species are found in the offshore areas during winter. Hooded seals are generaily
distributed further east in the slope area, but data from recent years suggest that an area
at the Div. 3KL border is important to both. Harp seais were particularly abundant in this
areain 1992 and 1993. This distribution averlapped the distribution of cod in 1992, but not
in 1993, suggesting that factors other than the presence of cod may influence the seal
distribution. At present, it is not possible to estimate the abundance of seals in these
offshore areas.

Based on reconstruction of seal stomach contents, there is considerable seasonal,
geographical and inter-annual variation in the diet of seals in the Div. 2J+3KL area. Most
of the samples presently available are from the inshore areas where a wide variety of prey
species have been found including Arctic cod, sculping, herring, shrimp and sauic.
Atlantic cod was not identified as a major prey species although caution must be exercised
in interpreting this observation because most of the cod are offshore during the period
(winter) when these samples were taken. More sampling is required from the offshore
areas, but available information suggests that except for seals taken by trawlers during the
directed cod fishery, there is presently little evidence that Atlantic cod constitutes a major
prey item.

It was agreed that the increase in the seal population in recent years could result in
increased interactions between seals and cod, but it is still not pessible to fully evaluate
the interactions between the two species.

Input Data

Cemmercial fishery data

Catch- and weight-at-age. Catch- and weight-at-age of the Canadian and French fisheries
inside the Canadian zone were estimated using sampling spread spatially and temporally
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over all gears and areas. Coefficients of variation on the estimated catch were less than
10% for most ages. Sampling was cbtained by both EEC-Spain and EEC-Portugal for their
fisheries in the Regulatory Area but was not presented in time for inclusion in the analysis.
The age composition of catch by non-Canadian fleets fishing in the Regulatory area in 1992
was estimated using the age composition obtained for the Canadian and French ctter-trawl

catch in Div. 3. The 1986 to 1987 year-classes were the most abundant in the
commercial catch in 1992,

Average weights increased from the early-1970s to the early-1980s and subsequently

declined. The 1992 average weights-at-age for ages 4-7 were lowest since those of the
1960s and 1970s.

Commercial catch rates. In previous assessmenis commercial catch and effort data were
analyzed in a multiplicative model and were initially included in calibration models.
However, the results indicated a lack of fit based on the occurrence of patterns in the
residuals which could not be explained. This problem has been cbserved in the past and
has not been resolved. With this situation and the much reduced otter-trawl fishery in
1992, further analysis of catch and effart data was not conducted at this time.

Research survey data

Canadian biomass surveys. Research vessel surveys have been conducted by Canada
during autumn in Div. 2J, 3K and 3L since 1977, 1978 and 1981, respectively. Divisional
survey estimates of biomass and abundance have shown large fluctuations in recent years.
The values observed in 1992 in Div. 2J were the lowest observed in the time series.
Biomass estimates have indicated a declining trend since 1988 in Div. 2J and since 1989
in Div. 3K. The 1991 and 1992 estimates for Div. 3L were similar but among the lowest in
the time series. Cod abundance and biomass in the avtumn surveys were low in the
shallow water strata. This was particularly true for Div. 3L where in contrast to previous
years, cod catches were small in large strata in the 31-50 fathom range. (ndices from the
D|v 3L spring surveys have declined substantially since 1990 and in 1992 were the lowest
n the time series since 1977.

Percent biomass by Div. (Fig. 3) was fairly stable for a period in the early-1980s and
averaged about one third in each of the three Divisions. In recent years the percentages
have become guite variable with the highest and lowest percentages for each of the three
Divisicns occurring since 1987. The average percentages for the 1981-92 period of about
33% for each Divigion are not reflective of the situation in recent years. In 1992 over 80%
of the biomass occurred in Div. 3L

Mean numbers-per-tow at age for the surveys conducted in all Divisions indicated that in
Div. 2J and 3K the 1987 year-class (age 4) was still the most abundant in 1992, but at very
much reduced values. A similar pattern was chserved for the Div. 3L survey although the
1988 year-class appeared 1o be slightly stronger in this area.

Average weights-at-age from surveys have shown a decline at ages 4-6 since 1989 in Div,
2J and 3K, and for ages 5-8 since 1990 in Div. 3L, while remaining statle or showing some
increase at older ages. Recent average weights for all Divisions were substantially lower
than those cbserved in the early- to mid-1980s.

The distribution of cod catches during the autumn surveys from 1981 to 1992 indicated a
fairly typical pattern from 1281 to 1988. Catches were spread over the entire survey area
and most large catches were in shaliower water. Commencing in 1989 changes started
to occur, in that fewer cod were found near the coast, particularly in Div. 24, During 1980
and 1991 most ced were found on the seaward slopes of the offshore Banks and in 1992
there were virtually none in Div. 2J and 3K, and low abundance in Div. 3L. This apparent
movement to deeper water was also evidenced by the increase in abundance at depths
greater than 300 m, mainly since 1989, in spite of decreases in iotal abundance.
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Fig. 3. Codin Div. 2J+3KL: research vessel biomass.

Canadian surveys for pelagic and demersal 0-group and juveniles. Some data were
available from surveys of pelagic 0-group cod in 1981, 1991 and 1992. In 1981 the
inshore areas and bays were not surveyad. Considerably higher numbers wera found in
the offshore areas in 1981 compared to 1991 and 1992. They predominated in the bays
in these later years. It was concluded that the data indicated the 1991 and 1992 year-
classes were weak compared to that of 1981, Information on the distribution of demersal
C-group cod in 1992 confirmed the geographical distribution suggested by the pelagic
survey data.

Cod aged 1 and 2 appear to cccupy iwo distinct areas; one on the inner northeast
Newfoundland Shelf off the coasts of southern Labrador and northeast Newfoundland (Div.
2J+3K), and a second on the northern part of the Grand Bank (Div. 3L). Aged 3 and 4 fish
were separated from those aged 1, but partially overlapped the distribution of 2 year-olds.
Distributions of 1 and 2 year-old cod were asscciated with colder, shallower water in Div.
2J+3KL, whereas 3 and 4 year-olds were assoclated with warmer, deeper water in Div.
2J+3K and shallower, cooler water in Div. 3L. Inter-annual variations in the distribution of
age 3 fish were not refated to bottom temperature. -

Winter hydroacoustic surveys. Winter hydroacoustic survey series conducted since 1987
found large concentrations in southern Div. 2J and northern Div. 3K at depths ranging from
300 to 500 m from 1987 to 1989, with concentrations occurring further south each yaar.
In the 1990 survey, commercial concentrations of cod were found still slightly further south
in Div. 3K and mainly at 550 m, about 150 m deeper than in previous years, Qver the
period 1991-93 the surveys indicated subslantial declines in ced densities, particularly in
1833, Significant concentrations were encountered outside the survey area in 1993 at
depths approximating 930 m on the Nose of the Bank.

Cod tagging survéy. The 1993 offshore cod tagging initiative in January along the entire
shelf break from Hamilton Bank (Div. 2J) to the Nose of the Bank (Div. 3L) at depths
ranging from 150 to 600 m was unable to locate any cod concentrations suitable for

tagging.
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Spring acoustic studies of cod distribution and abundance (Div. 3KL). Siudies have
been conducted during the 1890-92 period on the distribution and movements of cod in
Div. 3K and 3L when cod are concentrated in this area for spawning and prior to their
migraticn to inshore areas.

In each year, cod were highly aggregated in the basin south of Funk Island Bank (termed
the "Benavista migration corridor”). Cod were also aggregated along the nerthern edge
of the Grand Bank in 1991 and 1992 {no sampling was conducted there in 1990). Fish
were located at depths of less than 400 m In 1990 and 1991. In 1992 fish were located up
to and likely deeper than average acocustic enumeration limits (ca. 600 m).

The shoreward passage of migrating cod past the central portion of the migration corridor
occurred approximately 2 weeks later in 1991 than in 1990, and 4 weeks later in 19392 than
in 1991. The delay in the migration appeared to result from events cccurring well offshore
and not further inshore at the intersection cf the cold intermediate layer (CIL) with the
bottom.

The size distribution of the migrating cod differed between years. lLarge fish (>55 cm)
which were numerous In 1980 could not be located in either 1991 or 1992.

Spawning within the migraticn corridor also occurred progressively later over the study
pericd. In 1990, fish first encountered in early June were virtually all spent. In 1991, it
appeared that 50% of the spawning occurred in June. In 1992, spawning was observed
continuously for over 2 weeks in mid-June. The maturity data indicate that these fish were
still spawning as late as early-July.

Estimates of the densities, volumes and abundances of cod aggregations encountered in
the Bonavista corridor were obtained from 1980 to 1992, The densities within the
aggregations remained relatively stable in the 3 years studied. However, the volume of the
aggregations declined sharply from 1990 to 1991 and less so from 1981 10 1992, The
overall estimates of abundance declined dramatically from 1990 to 1981, then slightly from
1991 to 1992.

Other biological studies

Spawner biomass and recruitment. Previcusly, spawning stock biomass (SSB} for cod
in Div. 2J+3KL has been approximated as the biomass of fish aged 7+. Length, maturity
and age data collected during Canadian surveys were analyzed to determine annual
maturity ogives for males and females separately. There was a decline in the proportion
mature at ages 5, € and 7 In the early-1980s, but this trend has reversed and in recent
years the proportion of these ages mature is increasing. In 1992, both the length- and
age-of-maturity was the lowest in the time series for both males and females. Year effects
explained a significant amount of the variability cbserved. The age and length-at-maturity
was greater for females than males in all Divisions, and males matured at older age in the
south; both sexes matured at larger size n the scuth. The daclines in length-at-maturity
were more distinct than declines in age-at-maturity.

Based on 1992 SPA resulis, the SSB was higher when the actual maturity ogives were used
instead of ages 7+ (60 000 tons in 1992). There appeared to be temporal differences in
the number of recruits per spawner. The number was higher during the late-1970s to Iate-
1880s than now, and recruitment from 1983 onwards appeared to have been below bath
‘annual” and "average" replacement levels. The analyses indicated that recruitment in the
late-1980s was s0 low to be close to the point where the stock will continue to decline even
in the absence of any fishing, and the temporal trends in recruits per spawner tend to
indicate continued poor recruitment in the near future. Based on a non-parametric
analysis, with a S5B of 100 000 tons there is only a 50% chance that recruitment will be
160G 600 million at age 3.

Condition factors. Information was available relative to the condition factors for cod in Div.
2J+3KL. These included gutted weights of cod relative to length® and fiver weight relative
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to length®. It was determined that there has been a decline in these factors in Div. 2J and
3K since 1989 with the effect being more pronounced in Div. 2J. Liver condition factors

have shown an increasing trend in Div. 3L. Scme of the decline in Div. 2J may be related .

fo declines in capelin biomass as it is an important food species.
Estimation of Stock Parameters

Formulations of the Adaptive Framework (ADAPT) and the Laurec-Shepherd (L/S) calibration
analyses using research vesse! (RV) data were examined in an effort to evaluate the abundance
index and for the determination of stock size.

The model formulation used with ADAPT was the same as that used previously (NAFO Sci. Coun.
Rep. 1992, p. 38). The CVs on the estimated age 3-12 abundance ranged from 11% to 60% while
those on estimated catchabilities slopes were approximately 16%. Patterns of residuals that were
observed in a similar analysis for the most recent NAFO assessment of this stock (1992) were
similar to those cbtained in the current analysis which included the data from the 1992 survey.
Residuals for the last year (1992) were all negative while those in preceding years were all positive.
This pattern reflects the inclusion in the model of the very low abundance values observed in the
1992 survey.

A formulation of the L/S calibration technique was evaluated using the same structure as for the
ADAPT analysis except that the F on the oldest age group was set to 50% of the 5 previcus ages.
The results indicated that catchability residuals were large and positive for the period 1889-91 and
maostly negative in the earlier period.

Assessment Results

Fishing mortality and stock abundance. The calibrations incorporating the extremely low RV
abundance estimates for 1992 indicated that fishing mortalities are very high and that stock size has
declined substantially in recent years to levels not previcusly observed {Fig. 4-8). A summary of
some VPA population parameters for 1992 from the two methods are as foflows:

Parameter ADAPT /s
Biomass at age 3+ {'00C tons) 210 108
Biomass at age 7+ ('000 tons) . 22 15
Populaticn numbers at age 3+ (millions) 335 192
F (ages 7-9) 117 2.86

The analysis also suggested that estimates of F and population abundance for 1991 were
substantially different from those estimated during the 1992 assessment. For example, the current
estimate of Fin 1991 from ADAPT was 2.2 ag compared with 0.7 from the 1992 assessment. In the
1993 assessment the age 3+ populaticn numbers for 1991 were estimated to be 470 million
compared to an estimate of 940 million from the 1992 agsessment.

In other respects the results were very similar o those indicated during the 1992 assessment;
substantial decline In population biomass and increases in F, as well as differences in results with
calibration technique. Part of the reason for the latter relates to differences in the degree of
influence each method places on the terminal survey year. The L/S method estimates the current
population at the same level as the current catchabilities adjusted RV while the ADAPT considers
all RV, estimates of a cohort to determine year-class strength. The RV residual pattern determined
in ADAPT, indicating substantial year effects, was also observed previcusly. [n 1992 reasons for
this pattern were thought to have resulted from increased natural mortality rather than increased
availability. The current analysis indicates that this pattern persists and has not been adequately
explained. The apparent reduction in stock size in 1992 occurred despite the very much lower leve!
of fishing effort which would indicate that the large declines in stock abundance were caused by
factors other than fishing mortality.
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Fig. 4. Cod in Div. 2J+3KL: mean fishing mortality.
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Fig. 8. Cod in Div. 2J+3KL: age 3 population numbsrs.

Recruitment. The 1986 and 1987 year-classes were previously considered to be well above
average. The current analyses estimate these year-classes to be at or above the 1978-31 geometric
mean (ADAPT-225 million} or below the mean: (L/S-200 million). The 1988 year-class continues to
be estimated at below average values. Information available relating recruitment to spawning stock
size and environmental variables (salinity and temperature) predict that recruiting year-classes in
the near future will probably be small. .

Timing of stock decline. The assessment of this stock and events in the fishery have suggested
that there has been a substantial stock decline in recent years. Seme indications of this decline first
became evident from the autumn survey results in 1990, in that the estimates for Div. 24 were
considerably reduced. However, those for Div. 3K and 3L were among the highest in the time series
and consequently the decline in Div. 2J was felt to be a distributional change. The spring 1931
assessment was consistent with previous assessments and there was some optimism because of
strong 1986 and 1987 year-classes. The age 3+ biomass was estimated in excess of 1.0 million
tons.

Subsequent events in the fishery along with results from the autumn 1981 surveys did not support
this conclusion and ied to a downward revision of the estimated stock size. These events included:
the failure of the commercial fleet to find cod in Div. 2J and northern Div. 3K in early-1991, apparent
distributional shifts further south as well as to deeper water, and reduced catches by the fixed gear
fishery, especially gillnet, in the summer of 1991, The autumn 1891 survey results were also much
lower {over 50%) than those for 1990, particulary in Div. 3L. This information was considered at a
preliminary assessment in January of 1992 and resulted in a recommendation for a reduced catch
in 1992

By mid-1992, after another assessment, the Canadian Aflantic Fisheries Scientitic Advisory
Committee (CAFSAC) advised that the Div. 2J+3KL cod stock was at an extremely low level with
biomass estimates being at or near the lowest observed. The decline in biomass of the stock could
not be attributed to fishing alone and it was considered likely that natural mortality in 1991 was
higher than usual. The fishery was expected to be dependent on the 1286 and 1987 year-classes
with the 1988 year-class being below nermal and approximating the iow 1983 and 1984 year-
classes. Anzlysis indicated a 1992 F,, catch of between 50 000 and 79 Q00 tons. Reported and
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projected catches by mid-year would account for approximately 35 000 tons. CAFSAC
recommended that the catch in 1992 be restricted to the lowest possible level. Similar advice was
provided by the NAFC Scientific Council at a special meeting in June 1992. The Canadian offshore
fishery was closed in May 1992, and subsequently the entire Canadian commercial cod fishery in
Div. 2J+3KL was closed with the announcement of the cod moratorium in July 1992. The EEC
closed its fishery on 3 June 1992

State of the Stock

Results from the 1992 assessment of this stock were disturbing In that they indicated a substantial
change in stock status as compared with previous assessments. The stock was at a very low level
and there were suggestions that the decline was partially related to changes in natural mortality.
The results from the current assessment, regardless of the methodology used, substantiates the
previously observed declines and indicates that the stock decline has continued in 1992. This has
apparently occurred in spite of reduced commercial catch. The reasons for the decline have not
been determined. They would not appear 10 be fishery related although there is no direct evidence
to suggest a high natural mortality.

With the low stock size, high mortality rates and the possibility of weak recruiting year-classes, stock
rebuilding will be unlikely in the near future.

3. Cod in Division 3M {SCR Doc. 93/16, 19, 20, 25, 67, 85; SCS Doc. 93/10, 14, 15)

a}

Introduction
i) Description of the fishery

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

i} Nominal catches

From 13974, when a TAC was first established, to 1979, catches ranged from 22 000 to
33 000 tons. Catches had been at that level or higher for the previous ten years. The TAC
was 13 000 tons for 1980-87, while the level of reported nominal landings were about
12 000 tons in this period.

A moratorium on the Flemish Cap cod fishery was established by the Fisheries Commission
for 1988 to 1990. However, catches for 1989 and 19390 have been estimated to be about
40 000 and 32 000 tons, respectively. Reported catches for 1988 and 1990 were about
1 000 and 2 000 tons, respectively. No eslimate of unreparted catches was available for
1988, but it is believed that actual catches also exceeded those reported for that year.

Catch figures for 1992 includes catch estimates for both non- Contracting Parties and non-
reported catches. The catch in 1992 was estimated to be equal to that of 1991, [t was
believed that this was not a conseguence of an increase of abundance in Div. 3M but a
result of an increase in effort, &lthough it was noted that the Spanish pair-trawl fleet, one
of the most important components of the cod fishery in the area, left the area after the first
half of the year.

Recent TACs and catches (‘000 tons) are as follows (Fig. 7).

1983 1884 1985 1986 1987 1988 1989 1990 1991 1982 1893

TAC 124" 13 13 13 13 0 0 0 13 13 13
Catch 10 13 14 15 11 2 407 322 142 9923

! Excludes expected catches by EEC-3pain.
? Includes estimates of misreported caiches.
3 Provisional.
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Fig. 7. Cod in Div, 3M: calches and TACs.

Input Data

i}

Commercial fishery data

Samples werg available from catches by Portuguese stern-trawlers and gillnetters and
Spanish pair-trawlers and freezer trawlers. Samples were collected from the entire catch
prior to sorting and discarding. Gillnetter catches were dominated by relatively abundant
1985 and 1986 year-classes, but-its CPUE was reduced to one half of that of 1981, which
indicated a decrease of aduft fish stock. The aduft yearclasses were no longer significant
in trawl catches, and were replaced by younger age-groups. The trawler CPUE increased
in relation to 1891 as a consequence of a directed fishery on concentrations of small size
fish. The age composition of the pair-traw! catches was intermediate between thase of the
above mentioned fleets.

Cod from the 1989 and the 1990 year-classes, aged 3 and 2 years, respectively,
dominated the catch. Their contribution to the catch indicated a directed fishery on these
small size fish. Juvenile cod when availatle in significant numbers and building dense
concentrations, may attract flieets.

Research survey data

Biomass and abundance estimates were available from research vessel bottam trawl
surveys conducted by USSR/Russia from 1977 to 1992 (Fig. 8), with a concurrent acoustic
survey from 1985. The estimates of trawlable plus acoustic biomass decreased from a
peak of 78 300 tons in 1982 to 2 500 tons in 1992.

Stratified-random bottom trawl surveys were conducted by the EEC from 1988 to 1992. The
surveys also showed a decling of trawlable biomass from 103 600 tons in 1989 to 24 300
tons in 1992, The 1990 year-class constituted 40% of the total cod biomass in the 1992
survey, This survey was carried out in July, just after the bulk of the commercial catch was
taken. 5o, survey results roughly correspond te the stock remaining after the 1992 fishery.
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Fig. 8.  Codin Div. 3M: biomass estimates from research vesse! data.

Tagging surveys were conducted by EEC in 1981 and 1992. Preliminary results indicated
some migration of cod from Flemish Cap to the Grand Bank (2 of 30 returns). Nevertheless,
the importance of this migration could not be assessed at present because of differences
in level of fishing effort on Flemish Cap and the Grand Bank.

Estimation of Parameters

An analytical assessment of the stock has not een conducted since 1984 because of perceived
inadequacies in the commercial fishery database.

Prognosis

The 1990 year-class was overfished during 1992, when the fish were only two years old. This
situation was similar to that in 1989, when the 1986 year-class was also overfished. Fishing
strategies of fleets fishing cod on the Flemish Cap appear to be related to the catch rates of young
fish (ages 2-3). This fishing strategy is considered uncontrolled exgloitation. The situation was worse
in 1992 because the exploitation of the 1990 year-ciass startad earlier than on the 1986 year-class
in 1989, A rational exploited cod fishery on Flemish Cap requires first to impede catches on
immature fish, and second to control the exploitation rate through fishing effort or catch.

If these two management conditions can not be achieved, the cod fishery will remain an
opportunistic fishery where the catches will follow recruitment fluctuations, but the overall yield of
the fishery will be well below its potential level,

The 1990 year-class, which was first exploited in 1992, will make the bulk of the exploitable stock
in 1994. The abundance and biomass expected at that time will be very low. In this view, STACFIS
recommended that no directed fishery on cod in Div. 3M be conducted in 1994, to allow stock
recovery.

STACFIS in its 1891 report concluded “if cessation of fishing cannot be achieved, no action can be
acdvised that would result in an improvement of the stock™ (NAFO Sci. Coun, Rep., 1991, p. 54) and
STACFIS reiterates this point of view. The fisheries by non-Contracting Party fieets is still
uncontrolled and a ban on the directed ced fishery implemented only by NAFO member fleets wili



59 STACH!S 2-16 Jun

not allow stock recovery. Also the potential benefits from a mesh size increase will not be realized,
if only Implemented by NAFO member fleets.

STACFIS is concerned about by-catches of cod In the newly developed shrimp fishery on Flemish
Cap. These by-catch rates should be investigated; see also Special Cormments on redfish in Div.
3M.
Cod in Divisions 3N and 30 (SCR Doc. 83/13, 20; SCS Doc. 93/10, 13, 14)
a) Introduction
i) Description of fishery
Nominal caiches increased during the late-1950s and earily-1960s, reaching a peak of
about 227 000 tons in 1967, and subsequently declined to a low of 12 561 tons in 1992
(Fig. 9). The previous low had been in 1878. Catches increased after 1978, peaking at
50 000 tons in 1988, but again declined to about 29 000 tons in 1990 and 1991.

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

1983 1984 1885 1986 1987 1988 1989 1980 198t 1992 1993

TAC 7' 28 33 33 33 40 25 186 136 136 102
Caich 29 27 37 81 42 43 33 29" 9% 13

' Excludes expected catches by EEC-Spain.
2 Provisional.
? Includes estimates of misreported catches (12 300 tons).
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Fig. 9.  Codin Div. 3NO: catches and TACs.

TACs were first introduced for this stock in 1973 at a level of 103 000 tons. Until 1878,
catches were substantially lower than the TACs but from 1881-91, they exceeded those
recommended. In 1992, the catch was slightly under the recommended TAC.
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For the pericd since 1978, catches have been taken predominantly by Canada and EEC-

" Spain. All non-Canadian catches in 1892 were from the Regulatory Area. Canadian

catches have been taken mainly within the Canadian 200-mile fishery zore by otter-
trawlers, with an increasing proportion by other gears, especially gilnet and longline,
Canadian catches were stable at approximately 19 000 tons from 1985 to 1988 but have
since declined to about 7 700 tons in 1992. Catches by EEC-Spain, mainly by pair-
trawlers, averaged approximately 17 000 tons from 1986 to 1989. Since 1989, catches
have decreased to a low of approximately 1 900 tons in 1892, Catches by EEC-Portugal
decreased from about 7 00C tons in 1986 to 1 000 tons in 1989 but increased to 2 000 tons
in 1990 and dropped to 1 100 tons in 1991. The reported catch in 1992 was about 450
tons. The latter was taken by gilinet and otter trawl fleets,

In recent years additional unreported catches have been estimated for countries fishing in
the Regulatory Area, and in 1992 this amounted to about 2 450 tons.

b) Input Data

)

Commercial fishery data

Catch rates. Catch rate indices for Canadian otter-trawl and Spanish pair-trawl fleets have
not been incorporated into the assessment calibration models in recent years because they
are not considered reflective of stock abundance. They were only considered useful as
indicators of general trends. Canadian catch rates increased from 1977 to 1982 but have
declined steadily since that time. The 1991 index declined sharply from 1930 to 1981 and
felt again in 1992. The 1992 figure is estimated to be the lowest in the time series.

Catch-at-age. Biclogical sampling data from the Canadian otter-trawl, longline and gilinet
fisheries and Portuguese otter-trawl and gillnet fisheries were used to estimate the age
compaosition of the commercial catch in 1992, The 1981 and 1986 year-classes (ages 11
and 6) were most numerous in the Canadian catch and landings. The 1989 year-class
(age 3) was the most abundant in the otter-trawl fishery of EEC-Portugal in 1992. Sampling
from the Poriuguese otter-trawi fleet was used to derive age compositions for all estimated
cod catches in the Regulatory Area. This may not be the most appropriate method to
derive catch-at-age figures for the Spanish pair-trawler fleet. This indicated that about 4.5
million age 3 cod were caught. Catch and length frequency data indicated that most of
these small cod were obtained in the first half of the year and were 30 to 40 cm in length.
The catch of such high numbers of cod in this length range would suggest that an effective
trawl mesh size censiderably smaller than {130 mm) might have been used.

The average welighis-at-age for 1992 were lower than the range of values observed in
recent years. Average weights estimated for the Portuguese catch were similar 1o
Canadian estimates up to age 6 and then were observed to be lower. Some of the decline
may have resulted from catches being obtained earlier in the year in 1992 than in 1991.

The 1981 year-classes (age 11) was dominant in the Portuguese gillinet fishery and
Canadian fisheries in 1992. In recent years a considerable portion of the total catch has
been estimated. Because sampling was not available for much of this catch, the reliability
of catch-at-age estimates has been a persistent cencern.

Research survey data

Stratified-random research vessel surveys have been conducted by Canada in Div. 3N for
the 1971-83 period, with the exception of 1983, and in Div. 30 for the years 1973-93 with
the exception of 1974 and 1983. Biomass for Div. 3N and 30 combined, gradually
increased from the early-1970s to the early-1980s and increased considerably between
1982 and 1984 (Fig. 10). Another sharp increase occurred in 1987 but survey biomass
then declined until 1992 when it was the lowest observed since 1982, The 1893 Div. 3NO
biomass increased slightly.
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Fig. 10. Coed in Div. 3NO: biomass and abundance from Canadian research vessel
data.

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. 30. The
abundance estimates for the 1988 to 1991 period were low but stable. The 1992 estimate
dropped and was the lowest observed in the time series. The 1993 estimate is higher,
reflecting the strength of the 1989 and possibly the 1990 year-classes.

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 fo 1988 year-classes were among the lowest observed in the time series. The
dominant age in the 1992 survey was 3 (the 1989 year-class) which comprised about 69%
of the total abundance.

As in 1891 and 1992, the 1993 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 and 1993, Abundance
estimates for this depth zone were also low in 1993. Biomass and abundance for these
depth zones In Div. 3N were not substantial. Information was not available to determine
whether the 1991-93 distributions were similar to previous years when this depth had not
been covered.

Additional stratified-random surveys have been conducted by Canada during autumn in
1990, 1991 and 1992. Biomass and abundance estimates were at similar levels in 1990-91
in Div. 30 but were considerably lower in 1992, Biomass estimates in Div. 3N were low
in 1992 although abundance was higher than in 1990 or 1931. The age composition from
the 1992 survey also indicated that the 1989 year-class was relatively strong.

Russia did not conduct & survey in 1992. However, previous surveys (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 that time. 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
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decline in 3N but increasing in 30. The increase in abundance resulted mainly from the
appearance of ihe relatively abundant 1989 year-class although there was a general
increase in abundance for most age groups from 1990 to 1991,

Estimation of Parameters
(i) Sequential population analysis

Formutations of the Adaptive Framework (ADAPT) and the Laurec-Shepherd (L/S)
technigue, including Canadian and Russian RV survey data for the ADAPT analysis, were
used for the determination of stock size for 1992, 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 approximately 91%. All 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 was 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 calipration analysis.
Similar comments regarding uncertainty were also made during the previous three
assessments of this stock (NAFC Sci. Coun. Rep., 1990; 1991; 1992} and were 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.

An analysis using the L/S technique was also conducted using Canadian RV data only from
1984-92 as a survey was not conducted in 1983. A survey was not conducted by Russia
in 1992 and consequently this RV index could nat be combined with the Canadian RV
index in a L/S calitration. Most of the structure and data were the same as included in the
ADAPT analysis except that the cldest age Fs were set to the mean of the previous five
ages (7-11) instead of ages 7-10. The age-specific catchabiiities did not exhibit any
discernable frends. Standard errors on catchabilities were large for most ages suggesting
a poor fit of the model to the data.

Assessment Results

The results of the two analyses incicated that in 1992 fishing mortalities on most ages were high and
that the L/S Fs were higher than those for ADAPT.

The L/S analysis was conducted on a shorter data set {Canadian RV 1984-92) and the resulting
standard error estimates for g were large. It was concluded that the results from ADAPT, which
included data from both RV indices and for a langer time period, provided the better estimate of F
and subsequent stock size.

During 1978 to 1981 Fs were less than 0.2 and from 1982 to 1891 were in the range of 0.2 to 0.4.
The 1992 mean F for ages 7 to 10 was estimated to be 0.47 although Fs on younger ages {4-6)
were higher (Fig. 11).

Beginning of the year population biomass for ages 3 and ¢lder increased in the early-1960s and
peaked at about 450 000 tons in 1967. A subsequent decline followed and the estimate for 1976
was 70 000 tons. Biomass again increased and reached 290 000 tons in 1884. Another decline
occurred in recent years and the age 3+ beginning of the year biomass for 1992 is estimated to be
approximately 68 000 tons the lowest estimate since 1977 (Fig. 12).

Age 3 population estimates indicated that the highest recruitment levels occurred during the 1960s
when several year-classes were estimated to e above 10C million fish. Recruitment estimates for
the early-1970s to the mid-1980s were at a lower level than the 1960s with most being less than 50
million fish {Fig. 13). There has been a recruitment {ailure in recent years with the age 3 estimates
for 1986 to 1991 (the 1983 to 1988 year-classes) the lowest in the time series, averaging below 10
million fish. There appears to be some strength in the 1989 year-class with approximately 35 million
fish estimated for this cohort. The geometric mean recruitment for the period of the calibration
analyses (1977-93) is about 20 million fish.
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Fig. 11. Cod in Div. 3NO: age 7-10 fishing mortalities frem SPA.

The spawning stock biomass (SSB) for this stock was at its highest during the 1960s and peaked
at 160 000 tons in 1967, followed by a decline to about 20 000 tons in 1976. SSB was in the range
of 175 000 to 200 000 tons from 1982 to 1989 but has been declining in recent years. The 1992
estimate was 59 000 tens. It is expected the recent decline will continue as several weak year-
classes recruit ic the SSB.
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Fig. 12. Cod in Div. 3NO: age 3+ and spawning stock biomass (SSB) from SPA.
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Fig. 13. Cod in Div. 3NO: age 3 recruitment from SPA.

Prognosis

The parameters which were used to project stock size and SSB are given in Table 2. The age 3
population numbers in 1993 were assumed equal to the geometric mean for the period 1977-91,
approximately 20 million. Although this year-class appears to be above average in survey
estimates, its size was poorly estimated in the calibration and it has already been subjected to
considerable fishing mortality. Using the geometric mean was considered a conservative approach.
The pattern of fishing mertality-at-age during recent years has shown considerable variation relative
to previous years and was generally higher at younger ages. These partial recruitment (PR) values
have most certainly been affected by the catch of small fish in the Regulatory Area. Projections
using this recent selection pattern may be inappropriate as a management practice, as it suggests
considerable remaval of small immature fish. STACFIS considered that a pattern reflective of
conditicns in the early-1980s might be more appropriate and conseqguently it was decided to
conduct projections using average PR from the 1980-84 and 13390-92 periods to determine their
influence. Mean weights-at-age were averages of values from 1989 to 1992,

Table 2. Cod in Div. 3NQ: parameters used in projections of catch and stock biomass.

Stock Size Average Weights (kg} Partial
1Jan 1993 Start of Mean Percent Recruitment
Age ('000) year annual Mature 1980-84 1990-92
3 20 000 0.37 0.49 0.00 0.06 0.21
4 14 250 0.65 0.87 0.04 0.23 Q.73
5 821 1.12 1.43 0.22 0.49 1.00
8 238 1.79 2.23 0.64 0.63 0.67
7 a04 2.67 3.19 0.94 0.70 0.67
8 268 3.83 4.83 0.99 0.81 0.58
9 141 5.54 ©.36 1.00 0.89 0.55
10 367 7.28 8.33 1.00 1.00 0.55
11 807 9.05 9.84 1.00 0.98 0.70
12 8272 10.88 12.03 1.00 0.85 0.62

13 G832 12.69 13.28 1.00 0.85 0.62

—————— - — e w r———————
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The two levels of PRs result in twe scenarios of projected catch for 1994 and SSB at the beginning
of 1995. A catch of 10 200 tons (TAC for 1993) in 1993 implies a mean (ages 7-10) fishing mortality
of about 0.3 and SSB at January 1, 1924 of 22 000 tons. Taking the averages of the two PR
scenarios, (average PRs for 1980-84 and 1990-92}, for 1994 catches results in an Fy, and F,, of
7 000 tons and 10 650G tons, respectively.

max

Table 3. Cod in Div. 3NO: projections of 1994 catch and 1935 spawning stock biomass (SSB)Y at various
reference fishing mortality levels assuming a domed PR in obtaining ADAPT population numbers for

1982.
Catch (1994) tons SSB (1.1.1935) tons
Reference Fishing
Mortality Levels PR, PR, PR, PR,
Foy 6 00C 8 000 22 500 20900
F ra 3200 12 100 20 800 18 700

Partial Recruitment, PR, = average for 1980-84,; PR, = average for 1980-92.

Other analyses were conductad using different assumptions on exgloitation patterns and the results
of projecticns gave similar or even lower values of catch and spawning stock biomass for 1994.
All the analyses reflected a pessimistic picture of stock status. The age 3+ population biomass
is the lowest level ever observed and the adult population continuas to decline as the weak year-
classes recruit to the SSB. The 1992 research vessel surveys ndicated that the 1989 year-class,
at age 3, may be above average. However, the fishery in the Regulatory Area during 1991 and
1992 caught a substantial number of individuals from this year-class. Preliminary results from
Canadian spring surveys during 1993 indicate an increase in abundance and to a lesser extent
biomass. The age structure is not yet known and it is also possible that the increase is a year affect.
All necessary steps sheould ke taken to eliminate the exploitation of small fish from this stock. The
SSB is declining and may not begin to rebuild until the 1989 and later year-classes begin to make
a contripution. However, the 1988 year-class would be the major contributor to the fishery in 1994
at age 5 when only about 20% would be mature. The SSB may never improve beyond current
estimates if fisheries on immature cod cortinue at the current high levels. In addition, excessive
harvesting of cod from this stock at young ages will resuit in a considerable loss of vield in the long
term. Given the exiremely low level of the stock, STACFIS recommended that catches of cod in
Div. 3NQ in 1894 should not exceed 6 000 tons.

Research Recommendation

Analyses were presented that indicated different interpretations of stock status parameters
depending on the option of partial recruitment that was considered most appropriate.  Additional
analyses should be conducted to assess the impact of partial recruitment on the interpretation of
stock status and determine the most appropriate approach.

in Subarea 1 (SCR Doc. 93/26, 52, 58, 89; SCS Doc. 93/12)
Introduction

Redfish were taken mainly as by-caich in the trawl fisheries for cod, Greenland halibut and shrimp.
Landings were considered to be almost exclusively golden redfish (Sebastes marinus L.} until 1986.
't is believed that subsequently the portion of beaked redfish (S. mentella T.) represented in the
catches increased, and since 1991, the majority of the redfish catches were considered to be
beaked redfish. In 1977, {otal reported catches peaked at 31 000 tons {Fig. 14). During the period
from 1978 to 1983, reported catches of redfish varied among 6 000 tons and 9 000 tons. From 1984
to 1986, catches declined to an average level of 5 000 tons due to a reduction in effort directed to
cod by trawlers of the German fleet. However, accasionally in this period, a directed fishery on
redfish could be observed for this fleet. During ithe same time, a directed redfish fishery was initiated
by Japanese trawlers, but they only partly compensated the reduction in catches of EEC-Germany,
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b)

With the closure of the offshore cod fishery in 1987, catches decreased further to 1 200 tons, and
remained at that low level in spite of increased effort by trawlers from Greenland and EEC-Germany
after the reopening of the cod fishery in 1988. Recent fishing effort was directed to shrimp or
Greenland halibut only. Therefore, reported catches in 1991 and 1992 amounting to 300 tons are
believed to represent the landings by the inshore fishery while by-catches of small redfish taken by
the shrimp and Greenland halibut fisheries are believed to be disregarded in the reported catches.

Recent catches (‘000 tons) are as follows:

1983 1984 1985 1986 1987 1988 1989 1980 1991 1992 1983

Catch 7 6 4 5 1 1 1 1 03 03
' Provisicnat.

Input Data

i) Commercial fishery data

No data available.
ii) Research survey data

EEC-Germany groundfish survey. Relative biomass and abundance estimates were
derived from stratified-random bottom trawl surveys established in 1982. These surveys
were primarily designed for cod as target species in Div. 1B to 1F and did not cover the
entire geographic and depth distribution of either golden or beaked redfish. Additionally,
the pelagic occurrence of these species caused highly variable estimates. Since 1991,
survey coverage changed in that the 400 m to 600 m depth zone was not sampled. Based
on analyses of only 0-400 m coverage, biomass indices for both species declined to the
lowest on record in 1992. Recently, O-group and juveniles (15 cm) not identified to
species level dominated both aggregate redfish abundance (87%) and biomass (37-52%),
and were very abundant in northern and shallow strata. Pre-mature ang mature individuals
{>15 cm) ware mainly caught in southern and deeper strata.
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Fig. 14. Redfish in Subarea 1: catches,




Redfish

aj

67 STACFIS 2-16 Jun

Greenland shrimp survey. Stratified-random shrimp surveys covering depth zones of
0-600 m in Div. 1A to 1D have been conducted since 1988, The surveys were extended
to investigate the Diskc Bay area and Div. 1E and 1F in 1991 and 1992, respectively.
Estimatas of refative abundance and biomass of redfish declined substantially (36%}) from
1988 to 1990. The extended survey coverage in 1991 and 1992 made comparisons of
resuits of these surveys with resuits of earlier surveys difficult. However, abundance and
biomass estimates including extended areas decreased from 1991 to 1992 by 33% and
16%, respectively. Abundance of redfish in the Disko Bay area was found to be negligibie
as compared with the figure for the total survey area off West Greantand. Length
frequencies confirmed the predominance cf small redfish (€15 cm).

Greenland-Japan groundfish survey. Since 1987, cooperative trawl surveys directed to
Greenland halibut, redfish and roundnose grenadier have been conducted on the
cantinental stope in Div. 1A-1D at depths between 400 m and 1500 m. Two traw! surveys
were carried out in August and December 1992, respectively. Beaked redfish was mainly
caught at depths less than 600 m. Caiches were low, especially those of the second
survey. Biomass was estimated at 3 700 tons and 600 tons in August and December,
respectively. In August, abundance of smail-sized redfish was higher in northern Divisions.

Prognosis

STACFiS noted that no commercial fishery data are available for the stock and that recent catch
figures are believed to only represent landings by the inshore fishery. By-catches of 0-group and
juveniles by the shrimp fishery are thought to be not reported. It is believed that these by-catches
are substantial and may have adversely affected recruitment. In view of low abundance and
biomass indices of both golden and beaked redfish, STACFIS concluded that the stock is at a very
low level. For commercial-sized redfish no TAC is advised and catches should be restricted to by-
catches of fisheries directed to other species. As noted above, there is concern about the impact
of the by-catches of small redfish on the future of this resource as such consideration should be
given to the implementation of measures where possibie to minimize this by-catch.

STACFIS acknowledged the importance of ongoing studies and recommended that studies on
distribution and atundance of 0-group redfish in Subarea 1 be continued.

in Division 3M (SCR Doc. 93/11, 19, 24, 77; SCS Doc. 93/10, 12, 13, 15)
Introduction

There are three species of redfish which are commercially fished on Flemish Cap: beaked redfish
(Sebastes mentella), golden redfish (5. marinus) and American redfish (S. fasciatus). The species
are not identified in commercial catches and considered together as a single management unit. Only
in Spanish surveys have the species been identified separately, starting in 1991.

Reported catches in the period 1972-81 were reduced from 41 900 tons to 13 900 ions (Fig. 15).
Catches began to increase in 1983 and were over double the TAC (20 000 tons) in 1987 (44 400
tons) and three times in 1989 (57 900 tons). The estimated catch for 1990 was the highest on record
for this stock (82 400 tons), USSR, EEC-Portugal and non-Contracting Parties such as South Korea,
Panama and Caymen Islands contributed to this increase. Since 1990 catches have declined to
33 000 tons in 1992, which includes some estimated catch frem survelllance reports. Nearly half
of the total catch was taken by Scuth Korea (8 400 tons), EEC-Portugal (& 500 tons) and EEC-
Germany (3 400 tons).
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Recent TACs and catches ('000 tons) are as follows:

1983 1984 1985 1986 1987 1888 1989 1990 1991 1992 1993

TAC 20 20 20 20 20 20 20 50 50 43 30
Catch 20 20 20 29 44 23 58" 83"? 55'% 332

' Includes estimates cf misreported catches.
2 Provisional. .
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Fig. 15. Redfish in Biv. 3M: catches and TACs.

b) Input Data
i) Commercial fishery data

A catch rate database with effort measured in hours fished and ancther with efiort
measurad in days fished were standardized with a multiplicative model. The 1992 data
consisted of catch rate information only from the Portuguese fleet. Information for years
prior to 1974 is limited and estimates for these years are considered unreliable. Both
indices were consistent in terms of trends. Catch rates showed no obvious trend from 1974
to 1984 (Fig. 16). The rate increased to 1987 and subsequently declined to 1991. The
limited 1992 data suggested an increase from 1991 to 1832 but there was a large
variability associated with this estimate.
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There were 1992 sampling data available from the commercial fisheries of South Korea,
EEC-Germany and Russia. Length frequencies from the Portuguese trawl fishery in 1992
indicated the majority of the catch was composed of 25-30 cm fish. Length 33-39 cm
predominated in the Portuguese gillnet catches. The main Portuguese fishery is carried out
in depths below 400 m.
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Fig. 16. Redfish in Div. 3M: standardized catch rates.

Research survey data

The results from the 1992 EEC trawl survey indicated an increase in biomass of redfish.
The increase was due primarily to increases in biomass of 5. meniella and juvenile redfish
(<15 cm). The EEC-Spain trawl survey estimation of redfish biomass in Div. 3M for 1988-92
(SCR Doc. 93/24) ars as follows:

Redfish Biomass Estimates (tons)

S. marinus S. mentella S. fasciatus Juvenile Total
1988 15 289 142 933 158 222
1989 22 318 113 675 136 633
1880 14 690 72 893 16 601 104 193
1991 4093 48 554 7198 4 0M 63 846
1992 4130 71810 5308 23229 104 477

The results of the Russian trawl/acoustic survey indicated an increase of pelagic
component of the total biomass and a decrease of the bottom companent in 1992 (Fig. 17).
The total biomass decreased marginally. Infermaticn was available to clarify that no double
counting of the bottom-tayer had occurred and that this was also the case for previous
years trawl-acoustic estimates. STACFIS recommended that results of acoustic estimates
of biomass in the 4-metfer botiom layer as well as length and species composition of
catches from midwater Irawl conducted to verify acoustic signals during the USSR/Russia
surveys should be praesented in 1994.
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Biomass estimates from the varicus surveys ('000 tons) are as follows:

1984 1985 1086 1937 1988 1989 1990 1991 1992

USSR/Russia
Trawl 132 52 310 106 47 83 18 45 18
Acoustic 350 332 283 229 62 82
Total 132 52 310 456 379 366 247 107 100
Biomass above bottom trawl in % 77 a8 77 a3 58 a2z
EEC

Trawl 168 137 104 64 104
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Fig. 17. Redfish in Div. 3M: biomass estimates from research vessels {USSR/
Russia and EEC).

Both EEC and USSR/Russia surveys suggest that recruitment (1989-1990 year-classes)
appears to be proporticnately abundant.

Prognosis

STACFIS noted that catches in the order of 20 000 tons in 1975-85 corresponded to a period
of stability in the Div. 3M redfish fishery, Catches ranging between 55 000-83 000 tons (average
66 000 tons) in 1989-91 led io a rapid depletion of the stock biomass, despite the strong recruitment
of the 1984 year-class as evidenced by the trends of the research. survey estimates. The change
in biomass between 1991 and 1992 is uncertain. EEC surveys and one fleet sectors catch rate
increased in 1992, but the combined Russian trawl/acoustic estimate decreased. In view of the
above and in order to allow recruiting year-classes 10 achieve their growth potential, STACFIS
recommended that the catch of redfish in Div. 3M in 1994 be maintained at a level conducive to
a more stable fishery. STACFIS notes that the catch advised for 1993, i.e. 20 000 tons is in a range
of catch levels when stable conditions have been observed, and, in absence of a firm basis for

making catch projections recommended that the TAC for redfish in Div. 3M be 20 000 tons for
1994,
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STACFIS noted that a new fishery for shrimp is developing in Div. 3M. Given that by-catches of
juvenile redfish are common in similar fisheries in other areas, STACFIS expresses its concern on
the likely negative impact of these shrimp fisheries on recent recruitment of Div. 3M redfish,

Redfish in Divisions 3t. and 3N {SCR Doc. 93/73, SCS Doc. 93/13, 15)

a)

Introduction

The average reported catch from Div. 3LN from 1959 to 1985 was about 21 000 tons ranging
between 8 000 tons and 45 000 tons (Fig. 18). In 1986 the catch of 43 000 tons was double that
taken in 1985. The catch increased again in 1987 to the highest recorded historically at 78 000 tons.
Since 1987 catches have declined substantially, The 1992 catch of 24 000 tons is about the same
amount taken in 1991.

From 1980 to 1985 the USSR, Cuba and Canada were the primary fleets in essentially a trawl
fishery. Canada accounted for most of the Div. 3L catch while the USSR was the dominant fleet in
Div. 3N. Over this period catches averaged 19 000 tons and between 60%-80% was taken from Div.
3N. The rapid expansion of the fishery in 1986 was due primarily to the entry of EEC-Portugal, taking
13 000 tons in Div. 3L and 8 000 tons in Div. 3N. The USSR, which had taken the majority of its
catch from Div. 3N since 1980, also diverted the major portion of its fishery to Div. 3L in 19886. In
1987 various non-Contracting Parties, most notably South Korea, Panama and Caymen Islands
began to fish in the Regulatory Area accounting for a catch of about 24 000 tons. Since then these
countries have taken betwzen 7 C00 tons and 12 000 tons annually.

From 1980 to 1990 the TAC had been 25 000 tons. The TAC was reduced to 14 000 tons for 1991
and maintained at that level to 1993. 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 conducted year round in Div. 3L but mostly in the second half of the year in Biv. 3N
in recent years. The bottoem trawl is the predominant gear in the fishery.

Recent nominal catches and TACs ('00C tons) are as foliows:

1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1943

TAGC 25 25 25 25 25 25 25 25 14 14 14
Catch 20 15 21 43 78" 33" 34" 292 28" 242

' Includes catch estimated by STACFIS.

2 Provisional.

Input Data

i) Commercial fishery data

A calch-rate database with effort measured in hours fished and another with effort
measured in days fished were standardized for each division separately using a
muitiplicative model. The indices were not considered reflective of year to year changes
in population abundance, although they may he indicative of trends over longer periods
of time.

Sampling of the commercial fishery, based cnly on Portuguese and Canadian samples,
indicated the dominant size range was 24-30 cm in Div. 3L and 20-31 ¢ in Div, 3N,




STACFIS 2-16 Jun

it}

iii)

72

SOITI\I\I\Ililwlwllw—\I\Ilel\lilllll

70 Catch

« TAC

60

50

40

. 30

Catch/TAC (‘000 tons)

20

10

I\II‘IIIIIIIIITIIllllllllll\l[lillllll\
|IIJ[!II!Illlllll\II|\II‘I1IIIIIIIIIIII

OlllLllIl!IIlIIllILlllllltlllllllll}ll\l

1955 1960 1965 1970 1975 1980 1985 1980 1995
Year

Fig. 18. Redfish in Div. 3LN: catches and TACs.

Research survey data

Results of bottom trawl surveys for redfish demonstrate a considerable amount of
variability. This is realized both between consecutive seasons and years, and amongst
standard tow-by-tow catches within a single survey. Nevertheless, USSR/Russian bottom
trawl surveys conducted from 1984-1991 suggest a decline in relative abundance and
biomass since 1984 in both Div. 3L ang Div. 3N. There was no survey of these Divisions
in 1992. The trend in Div. 3L is confirmed by comparable Canadian surveys over this
period. Relative abundance estimates from 1992 Canadian surveys in Div. 3L are at their
lowest level since 1978, Canadian surveys in Div. 3N in 1991 and 1992 indicate large
differences in relative abundance between seasons within each year. These are not
considered reflective of true changes in population size but rather suggest seasonal
changes in either catchability or distribution.

USSR/Russian acoustic surveys have been conducted concurrent with the bottom trawl
surveys since 1987. In 1892, STACFIS was unable to evaluate these surveys and put forth
two recommendations that were expected to help clarify the results. No information was
available at this meeting to address these recommendations. It was noted that Russian
surveys were being conducted in 1993 and that presentation of information to address the
cutstanding issues would be necessary to evaluate the results of these surveys.
Accordingly, STACFIS refterates these requirements and recommended that (1) details be
provided to clarify how acouslic signals are separated between redfish and other species,
and, that more detailed information be presented describing the vertical distribution as
determined from the frawl-acoustic surveys, and that (2) further examination be conducted
of the trawi-acoustic survey data to provide more detail on the location of concentrations
of fish both near the bottom and in the water column in Div. 3LNC.

Recruitment

Length and age distributions from Canadian surveys in Div. 3L indicate there has been

relatively poor recruitment obsearved since the early-1980s. The 1992 spring and fall survey
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catches were dominated by 25-30 om fish corresponding 1o the year-classes of the early-
1980s. Length and age distributions from Div. 3N Canadian surveys in 1991 and 1992
show different distributions compared with Div. 3. for each correspending seasonal survey,
consistently being composed of size groups that are much smaller. There was a pulse of
recruitment that first appeared in the 1991 autumn survey in the range of 12-14 cm (1986-
1987 year-classes). The relative proportion of this recruitment appears to vary between
successive surveys. This may occur if they are not present in high numbers.

c) Prognosis

USSR/Russian bottom trawl surveys indicate a decline in relative abundance to low vaiues in recent
years for Div. 3L and Div. 3N. The situation in Div. 3L was confirmed in the surveys conducted by
Canada. Although a cautious approach should be taken in drawing conclusicns about stock status
given the inherent variability in bottom trawl surveys, the 1992 Canadian surveys in Div. 3L indicate
that relative abundance and hiomass are the lowest observed since 1978.

The commercial catch-rate indices derived for Div. 3L and Div. 3N shaw much between-year
variability. Althcugh some of the changes in mean catch rate between some years are too dramatic
to be solely the result of year-to-year changes in popuiation abundance, there are indications of
decline since the mid-1980s in ali the derived indices. This corresponds to a period when some of
the largest catches histerically have been taken which likely generated high fishing mortalities. -

TACs have been exceeded in each year since 1986 and in some years catches have been double
(1988) and even triple (1987) the established TAC.

The information is not sufficient to evaluate where the current TAC (14 000 tons) stands in relation
o an appropriate reference catch. With the prospect of continuing poor recruitment in Div. 3L, and
given that the unknown strength of the recruitment detected in Div. 3N would not be available to the
fishery until the late-1990s, a cautious approach is warranted in establishing a TAC for 1994. There
continues to be a substantial fishery by non-Contracting Parties in the Regulatory Area. Since 1986
catches estimated for these countries have been between 7 000 and 24 000 tons. STACFIS
previously considered this resource to be at a low level and the mare recent information indicates
the stock is still low. No improvement can be expected as long as catches exceed the current TAC.
STACFIS therefore recommended that for redfish in Div. 3LN catches be reduced and the total
catch not exceed 14 000 fons.

d) Future Studies

STACFIS also noted there was no information available to address an outstanding recommendation
regarding the integrity of Div. 3LN as a separate management unit from adjacent Divisions and,
accordingly, recommended that existing data be examined tc 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.

Silver Hake in Divisions 4V, 4W and 4X

Due to a tack of Canadian research and commercial ageing data, and a 1992 juvenile survey, STACFIS was
unable to adequately assess the size of the 1990-1992 year-classes in June 1993. Since these will be the
most important for the 1994 fishery, STACFIS deferred advice until the September 1993 Meeting. At that time
a more complete data set is expected to be avallable. This data set should include the 1892 Canadian July
survey and commercial catch-at-age, the 1993 commercial standardized CPUE, the abundance and biomass
from the 1993 Canadian July survey. STACFIS encouraged the appropriate experts to age otclith samples
from the 1993 commercial vessels and July research vessels. STACFIS agreed that all papers presented
at the June 1993 Meeting will be reviewed again during the September 1993 Meeting.
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9, American Plaice in Division 3M (SCR Doc. 83/16, 13, 82; SCS Doc. 93/10, 14, 15)

a)

b)

.

Introduction

Since 1974, when this stock started to be regulated, reported catches ranged from 600 tons in 1981
to the highest value of 5 600 tons in 1987. Afier that they declined drastically to the level of 800 tons
in 1992

Since 1979 a TAC of 2 000 tons has been agreed for this stock {Fig. 19).

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

1883 1984 1985 1986 1987 1888 1989 1880 1991 1992 1993

TAC 2 2 2 2 2 2 2 2 2 2 2
Catch 19 1.3 17 3.8 56 2.8 35 0.8 1.6 0.8
' Provisional.
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Fig. 19. American plaice in Div. 3M: catches and TACs,

Input' Data
i) Commercial fishery data
There was no directed fishery for American plaice in Div. 3M during 1992,
By-catch length composition for Spanish freezers, and by-catch age compositions for

Portuguese trawlers and gillnetters were available for 1992. Ages 6 and 8 were dominant
in the catches.
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Research survey data

Research surveys are conducted by EEC in July and USSR/Russta in April. Boih indicated
- adectining trend in abundance and biomass from 1988. However, the USSR/Russian series
showed higher variability than the EEC ones (Table 4).

The 1986 year-class still appeared as the most abundant in the EEC survey, and that was
consistent with the age composition of the catches.
A maturity ogive was available for 1992 with a L, estimated to be 41.6 cm.

Table 4. American plaice in Div. 3M: total biomass and abundance estimated from EEC surveys and
USSR/Russia surveys.

Biomass (tons) Abundance {'C00)
Year EEC! USSR/Russia® EEC! USSR/Russia’
1983 8 300 -
1984 . 7 500 26 500
1985 7 800 15 800
1986 20 200 33 400
1987 9 300 16 500
1988 11 868 6 500 21 200 10 000
1989 10 533 5000 20 500 8 300
1990 9 101 1200 16 600 2600
1991 7 565 14 400 13 900 12 700
1992 6 492 1 000 10 400 1900

! Vazquez, SCR Doc. 93/19.
2 Rikhter et al., SCS Doc 91/5; Boravkov et al., SCS Doc. 92/12, 93/10.

The spawning stock biomass (50% of age 5 and 100% of age 6+), which showed a slight
increase from 1990 to 1991, continued its averall decreasing trend in 1992.

Trends in biomass of alf the surveys conducted in the area are shown in Fig. 20. Trends
in abundance and biomass of the EEC survey are presented in Fig. 21.

Biomass ('000 tons)

I!lllllllllIE!II!I!IIIIIIFI]II!'II\

1970 1975 1980 1985 1990 1695
: Year

’



STACFIS 2-16 Jun 76

c)

Estimation of Parameters

A catch-at-age matrix was constructed for the period 1988-92 using the length and age composition
available from the commercial catches and the age-length key from the EEC research survey.

An analytical assessment was intended using Laurec-Shepherd (L/S} method to estimate the
mortality level for the last year, but was rejected because standard errors of the catchability
coefficients (q) were bigger than g for all the ages, indicating a probable shift in exploitation pattern.
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Fig. 21.  American plaice in Div. 3M: biomass and abundance estimated from the
EEC bottom trawl surveys for 1988-92 (SCR Doc. 93/19).

A separable VPA was used to estimate the exploitation pattern but it showed trends in the residuals
from the last 2 years.

In order to get an overall view on the situation in the most recent period, a catch curve was
constructed using 1888-90 age distribution of the catches (Fig. 22). The F for this period for ages
8-11 was estimated to be 0.53. The fully recruited age was estimated to be age 8, which was
consistent with the result obtained by the separable analysis.

Taking into account that the EEC survey was conducted in July, the g of the survey has been
estimated by dividing the catches for ages 8-11 by the bicmass index for the same ages for the
petiod 1988-20, and dividing the obtained results by F estimated in the catch curve.

The value for q was estimated to be 0.56 and F for the last year was estimated to be below 0.1,
which was similar to the value obtained in the L/3, and is consistent with the information that the
main effort directed to this species has shifted to Greenland halibut curing 1992,
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Abundance (natural log)

Age

Fig. 22.  American plaice in Div. 3M: catch curve for the period 1988-90.
Prognosis

STACFIS noted that, despite the high variability in the Russian research survey results, it appears
that the stock has steadily declined in recent years. It is believed that this decline was due to
excessive fishing mortality at least in the period 1988-30. in order to halt the decline of the stock,
STACFIS advised that the catch in 1994 should not exceed 1 000 tons. This corresponds to the
expected by-catches in non-directed fisheries.

10. American Plaice in Divisions 3L, 3N and 30 (SCR Doc. 21; SCS Doc. 93/14,15)

a)

Introduction

Catches increased from about 20 000 tons in the early-1960s to a peak of 94 000 tons in 1967,
were relatively stable around 45 00C to 50 000 tons in 1873-82, then declined to 39 000 tons in
1984-85 (Fig. 23). Catches then increased to 85 000 tons in 1986 and have subseguently declined
to about 33 000 tons in 1990-91. The revised catch figure of 33 817 tons in 1981 is about 5 400 tons
lower than the estimate used in the 1992 assessment, due mainly to a revision in the South Korean
catch. The catch in 1982 of 11 112 tons is the lowest since the 1950s. This was due to reduced
effort by Canada inside the 200-mile zone and by EEC ang South Korean fleets in the Regulatory
Area. Catches by non-Canadian fleets in 1992 were at their lowest level since 1282,

‘In 19892, the Canadian catch totalled about @ 500 tons which is almost 60 percent lower than the

caich In each of 1990 and 1991. About two-thirds of the 1992 catch was taken by otter-trawl, mainly
from Div. 30. The Canadian otter-trawl catch in Div. 31, which ranged from 14 000 tons to 32 000
tons during 1975-89, declined to cnly 675 tons.in 1992, In 1921 and again in 1992, the directed
fishery by Canada was higher in Div. 30 than in either Div. 3L or 3N, these being the only years
in which that has occurred. Some of the Canadian fishery in this area was actually a mixed fishery
for American plaice and yeltowtall flounder. This represents a substantial change from earlier years,
when most of the directed American plaice fishery cccurred in Div. 3L and most of the fishery for
vellowtail flounder was in Div. 3N.

It was obvious that catch statistics for this stock are not adequate. In some years, a substantial
portion of the catch Is estimated or determined from breakdowns of unspecified fiounder catches.
However, the situation was much improved in 1992 when no estimates of catch were necessary.
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Recent nominal catches and TACs ('000 tons) are as follows:

1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993

TAC 55 55 49 55 48 40' 303 249 258 258 105
Catch 39 39 54 85 550 41®P a4 3P 34 g

' 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.

2 Includes a percentage of the "flounder non-specified” catch reported to NAFO by South Korea.

% Includes estimates of misreported catches.

* Provisicnal.
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Fig. 23. American plaice in Div. 3LNO: catches and TACs.

b) Input Data
i Commercial fishery data

Catch and effort. Data from ihe Canadian commercial fishery in Div. 3LNO from 1956 to
1992 were analyzed using a multiclicative model to obtain a standardized catch-rate series
{Fig. 24). The data were from Canadian trawlers, tonnage classes 4 and 5, and the same
procedure was followed as in the recent assessments of this stock. in 1991 the catch rate
declined by about one-third from the relatively stable level of the previous 4 years. This was
followed by a similar decline in 1992 to a level far below any ever seen in this fishery. The
declines in CPUE in 1991-92 were seen in all three Divisions. Standardized effort exerted
by the Canadian fieet in 1992 was at the lowest level since the early-1980s. Analysis of the
same data from only the years 1981-92 showed the same patterns in CPUE. These years
were chosen because the Canadian fleet switched to a larger mesh size in 1981. Given the
major distributionai changes in the fishery in 1991 and 1992, caution should be exercised
in evaluating the results of the catch rate analyses. Nonetheless, it was clear that catch
rates of American plaice in the Canadiarn fishery in all areas of the Grand Bank in 1992
ware well below any observed in the 37 year time-series for this fleet.

STACFIS noted that the CPUE from the Canadian fieet had declined sharply three times
in the last seven years, twice following periods of relative stability. To examine the reasons
for these patterns in the CPUE, STACFIS recommended that area fished by the
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comimercial flaet be incorporated in future analyses of catch rates.

Limited data from the Portuguese fishery showed an increase in CPUE in Div, 3L from 1991
to 1992 and a decrease in Div. 3N.

Catch-at-age and mean weights-at-age. Sampling was available from the Canadian,
Spanish, and Portuguese fisheries in 1992, As in 1991, ages 7-11 comprised the majority
of the Canadian catch, with the peak at age 9. The mean weights were lower at most ages
in 1992 compared to 1991,
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Fig. 24. American plaice in Div. 3LNO: standardized catch rates.

Length compositions from the Spanish and Portuguese otter-trawl fisheries in Div. 3N were
similar, so it was decided to apply the Portuguese age composition (based on the 140 ton
catch by EEC-Portugal) to the total catch in the Reguiatory Area of 1 570 tons. This
includes catches by EEC-Spain, South Korea, and catches by other non-Contracting
Parties estimated from surveillance data. This catch-at-age indicated that the peak was age
71in 1992, compared tc age 6 in 1931. The mean weights-at-ages 6 to 10 agreed generally
with those in the Canadian fishery, but were lower at ages 11+. This may have been due
to sampling variability at clder ages in the Portuguese fishery, so it was decided to use the
mean weights-at-age from the Canadian fishery to represent the overall means in 1992,

The total catch-at-age for 1992 did not show the same bimodal pattern as in 1989 and
1990. In 1991 and 1992 there was less difference in the modal ages in the catch in the
Regulatory Area versus the catch inside the Canadian 200-mite zone, compared to earlier
years. it should be noted that there was a substantial number of fish in the catch-at-ages
younger than age 5 from 1989 to 1991, but not in 1992, In fact there were substantial
reductions in the catch of all ages in 1992 compared to recent years, due to the overall
decline in the catch. The mean weights-at-age in 1992 were generally lower than in 1991.1t
should also be noted that the 1921 catch-at-age was adijusted to account for the difference
in the South Korean catch estimate used last year, resulting in downward revisions at all
ages.

i Research survey data

Canadian stratified-random surveys. Data from spring surveys in Div. 3L, 3N and 30
were available from 1971 to 1993, excluding 1983 in all areas and 1971, 1972 and 1974
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in Div. 30. Age-by-age abundance estimates for Div. 3L, 3N and 30 ware available from
1971 1o 1992, but not from 1993,

In Div. 3L, the biomass index was highest from 1978 to 1982, declined to a lower but
stable level from 1985 to 1988, then declined sharply in 1991 and again in 1992 to a level
which is only about 7% of the 1985-88 mean value. Data from the 1993 spring survey were
not available at this meeting. In Div, 3N, the biomass indsx also showed a decline in recent
years, with 1292 being the lowest point by far in the series. Preliminary analysis of the
1993 survey data indicated that the biomass was similar to the value observed in 1991,
and was still well below average. In Div. 30, the biomass index has shown a consistent
decline since 1990, with the 1993 value being the lowest in the series. In all 3 Divisions,
mast of the biomass continues ¢ be found in the shallower strata. There was no evidence
from these surveys that American plaice changed their distribution by meving to deeper
water, at least in the spring time.

In all areas, abundance was generally highest in the late-1970s and early-1980s as the
strong year-classes of the early-1970s dominated survey catches. Abundance in 1992 was
much iower than in any other year (Fig. 25), having declined by about 45% in each of 1991
and 1992 to a level which was ¢nly 10% of peak estimates in the late-1970s and early-
1980s. In Div. 3L the deciine was worse, with abundance in 1992 being only 5% of the
peak abundance in the 1977-80 period. In 1992, the abundance in Div. 3LNO at each age
over 3 years was the lowest ever observed, in most cases by a wide margin.
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Fig. 25. American plaice in Biv. 3LNO: biomass and abundance estimates from
Canadian spring surveys.

Examination of the distribution of survey catches clearly shows the drastic ¢change in
abundance and highlights the virtual disappearance of American plaice from many former
areas of high abundance on the Grand Bank (Fig. 28).

There was some evidence, from the 1983 and 1990 surveys, of improved recruitment o the
stock, notably the 1885 and 1986 year-classes. However, the 1991 and 1992 surveys now
estimate these year-classes to be well below average, although the 1985 year-class was
the dominant one in the 1991 and 1992 surveys. STACFIS noted that 1931 was the only
year in the series of spring surveys where the dominant age was less than 7 and 1992 was
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Fig. 26.

American plaice in Div. 3LNQ: distribution of catches (kg per standard tow)
from 1289 to 1992 Canadian spring surveys. Dashed line represents division
between the Canadian economic zone and the NAFO Regulatory Area. Depth
contours are shown at 200 m (light) and 400 m {dark}.
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only the second year where the dominant age was 7. Another cause for concern is that
from 1990 to 1981 and again from 1991 to 1992, the abundance estimates decreased
between ages 5 and 8. In all previous years (except 1978-79 when the decrease was 1%),
the abundance at these ages increased anywhere from 12 to 355% (mean = 131%),
indicating that the fish at age 5 were less recruited to the survey trawl than at age 6. The
change in the last two surveys s an indicatien of a very unusual increase in mortality.
Similarly large declines were observed over almost all ages in the 1991 and 1892 surveys.

From Canadian autumn surveys in Div. 3L, population estimates have shown a sharp
downward trend since 1984 to a level in 1992 which is about one-eighth as large as those
observed in the early-1980s. The 1986 year-class was the dominant one in 1892, but its
value was the lowest in the series at age 6. Similar to the spring surveys, the 1992
abundance estimates at every age older than 4 years were the lowest in the series.

From 1990 to 1992, autumn surveys were alsc carried out in Div. 3NO. The index of total
abundance for Div. 3LNO combined increased between spring and autumn in each year
{40% in 1990, 75% in 1991, and 125% in 1992). This spring to autumn increase has not
been abserved consistently in Div. 3L in other years and cannot be explained. As well, the
estimates of total abundance from the spring surveys showed declines of 55% or more in
each Division from 1990 to 1992, However, the autumn surveys did not show this pattern
in Div. 3N and 30, but only in Div. 3L, For Div. 3LNO in total, the autumn surveys indicated
a decline in abundance of 52% from 1990 to 1992 (Fig. 27}, compared to a decrease of
71% during this period in the spring surveys.

240 I I 550
i —{500
200 — — 450
w L —400 &
o 160 5
= L =350 37
o i D
o
o i -3 2
:o/ 120 [0}
A —250 o~
& I 3
o 80 _ T0 F
fan) 3 — — Biomass 450 3
L — — — Abundance
20 — =100
L —50
0 J ] | | a
1989 1990 1991 1991 1992 1993

Year

Fig. 27. American plaice in Div, 3LNO: biomass and abundance estimates from
Canada autumn surveys.

The 1985 and 1986 year-classes were prominent in the catches in Div. 3N in all three
surveys, particularly in 1990. These year-classes were not as dominant in Div. 30. In Div.
3LNO combined, the 1985 year-class was the dominant one in both 1991 and 1992

Like the spring surveys, autumn surveys did not show a trend of American plaice moving
to deeper waters in recent years, The declines observed in the biomass over most strata
on the Grand Bank were not countered by increases in the deeper areas.

In addition to the declines in abundance noted for American plaice in Div. 3LNQ,
reductions in the numbers of this species in adjacent areas have also been observed. in
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Div. 2J+3K, the biomass index from surveys has decreased at virtually the same rate as
the biomass in Div. 3L, to estimates in 1992 which are less than 10% of peak levels in the
early-1280s. It is highly unlikely that the fishery played a major role, with catches in this
area averaging around 1 500 tons per year from 1983 to 1892. In Subdiv. 3Ps, the biomass
of American plaice has shown a similar rapid decline since the mid-1980s.

This suggests that other factors, possibly environmental, may be contributing to reduced
abundance of American plaice.

USSR/Russian stratified-random surveys (Fig. 28). Results from USSR/Russian surveys
in Div. 3LNO were available for 1972-91, but nc comparable survey was done in 1992,
Abundance and biomass were at relatively high levels from 1977-84, then declined to the
lowest levels in the time series from 1987-91. This decline was present in all three
Divisicns. Age compositions indicated the 1985 and 1986 year-classes to be dominant in
the catches in most recent surveys.
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Fig. 28. American plaice in Div. 3LNO: biomass and abundance estimates from
USSH/Russian 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 1891 surveys and to 272 m in the 1992 survey. Large catches of juveniles
aged 1-4 years werg taken in the Regulatory Area in Div. 3NC, consistent with previcus
surveys. Two other sites were identified 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 juvenile American plaice were fairly
localized, the distribution of adults was mere widespread and there was considerable
overtap between the distributions of adults and juveniles. American plaice were generally
found in deeper water in Div. 3L than in Div. 3NO.

In Div. 3L, the total abundance was relatively stable from 1989 to 1992, with a decline in
the numbers of age 7+ fish being offset by an increase in the numbers of younger fish, The
1987 and 1988 year-classes were dominant in the 1992 survey. The 1986 year-class, which
was dominant in the 1991 survey, declined by about 60% in 1992. In Div. 3N, total
abundance declined in 1992 by about half, although it was concluded that there was likely
to be a downward bias in 1992, This was caused by an unusual random allocation of sets
in a stratum with historically high abundance, such that the portion of the stratum where




STACFIS 2-16 Jun

84

juveniles are usually concentrated was poorly sampled in 1992, The 1989 and 1988 year-
classes were predominant in Div. 3N in both the 1991 and 1992 surveys. In Div. 30, total
abundance increased by about 80% in 1992, due to large increases in the estimates of
abundance cf the 1988-1980 year-classes, which dominated the survey catches. The
estimate of age 7+ fish was relatively constant from 1930 to 1992.

Other biological studies. Maturity-at-age was calculated for each Division and sex from
1971 to 1992. Age, maturity and length frequency data collected from Canadian spring
research vessel surveys were analyzed. An approach was used which corrected for the
length stratified sampling scheme and for the different abundance ievels in each Division.
Age at 50% maturity (A,) was produced for each sex and year, for each Division
separately and for Div. 3LNO combined using probit analysis, assuming a normal
distribution.  Model estimates for the probability of being mature-at-age were also
produced using probit analysis for each sex and year for Div. 3LNO combined.

For females, the combined 3LNO estimate of A, showed a decline from a range of 10-11
years old In 1975-82 to between 8 and 9 years oid since then. A comparison of the ogives
of 1975 and 1992 for the combined 3LNO estimate for females showed a marked shift to
the left, with the females maturing at a younger age in 1992 than 1975. In Div. 3L and 3N,
estimates of A, have generally been lower since the mid-1980s. in Div. 30 the estimates
were mgre variable but were also generally lower since the mid-1980s. For males the
combined Div. 3LNC estimates of A, and the 3L estimates have been lower since the mid-
1980s. The estimates for the age at 50% maturity for males in Div. 3N showed some
increase from 1971 to 1982 and have declined slightly since then, while in Div. 30 the
estimates have been variable showing no clear trend.

Both the male and female Div. 3LNO combined estimaies of A, were significantly
correlated with the Div. 3LNQ age 5+ biomass estimate from the Laurec-Shepherd analysis
in the 1992 assessment, using the Spearman rank carrelation. The A, estimates for males
and females in Div. 3L and 3N were significantly correlated with research vessel
abundance estimates. The A, estimates for males and females in Div 30 were not
correlated with abundance estimates from research vessel surveys.

Because it was not possible to separaie the SPA population numbers-at-age by sex for this
assessment, the maturity ogives at age could not be applied to the population estimates.
The assumption in recent assessments that age 9+ represented spawning stock was
probably reasonable, as this was about the mean of the female Ag, estimates. However,
the maturity ogives should be used in future if possible, given the trends indicated in these
data.

c) Estimation of Parameters

D]

Sequential population analysis

The catch-at-age (ages 5-17, 1875-92), and the abundance-at-age from the Canadian
groundfish surveys (ages 5-14, 1975-92 except 1983) were used in oneg of the same
formulations of the Adaptive Framework (ADAPT) that was completed in the 1982
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}, Given the problems encountered with the calibrations using C/E data in
1992, as well as the interpretation of the C/E data in the last 2 years, it was decided to
exclude these data from SPA calibrations in this assessment. STACFIS again noted the
problems in the catch-at-age for recent years, including the fact that younger than age 5
were not present in the catch matrix despite relatively large catches at these ages in some
recent years, but concluded that these data were adequate to use in an SPA.

The results of both analyses indicated a lack of fit to the model, with severe year effects
present in both residual matrices. Most resicuals in recent years in the L/S analysis were
positive, and all the values in 1984-86 were negative. In the ADAPT model, all ages in 1992
had negaiive residuals, with most of the values in 1988 to 1991 showing a positive sign.
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Assessment Results

Compared with ADAPT, |/S estimated age 5+ population numbers in 1992 to be about 50% lower.
Beth analyses indicated stock size to be much reduced; ADAPT indicated a 75% decline in age 5+
numbers from 1984 to 1991 and L/S a declire of 85%. Both analyses indicated similar severe
declines in S8B, assumed to be age 9+, from the early-1980s to the lowest level observed in 1992
(Fig. 29). Both showed higher F in recent years compared ta the mid-1980s, with fully recruited Fs
(ages 11-15) in most recent years around 0.7 to 0.8 in ADAPT and 0.8 or higher in the L/S. Fully
recruited F in 1992 was estimated te have decreased to about 0.65 in ADAPT and increased to
about 1.0 in the L/S (Fig. 30)
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Fig. 29. American plaice in Div. 3LNO: trends in SSB from the LS and ADAFT
cajibrations.

Both ABAPT and L/S indicated a continued decline in recruitment at age 5 from over 250 million in
the mid-1970s, to about 100-150 million in the mid-1980s (Fig. 31). ADAPT estimated the age 5
population in 1990 at about 100 millior, reughly double the LIS estimate. ADAPT showed this year-
class (1985) to be larger than the preceding 4, while the L/S showed it to be the same size or
smaller than the preceding 4. Each method indicated the size of the 1987 year-class at age 5to be
well below any other in the time series, although the precision of these estimates was rather low.

STACFIS concluded that neither model used fits the data very well, probably because of the rapid
declines in the survey index in recent years. Regardless of the analysis used however, the
conclusions must be basically the same - that the stock has declined rapidly and substantially from
the mid-1980s to the present. Concern must be expressed with the state of the spawning stock and
the lower levels of recruitment in recent years. Whether or not there has been a coincidental
increase in natural mortality is not clear, althcugh evidence from the adjacent northern area indicates
that it is possible for an American plaice stock to decline rapidly in the absence of a sustained
fishery. It is also not clear what effect, if any, this may have had on the SPA.

Both analyses displayed the severe retrospective pattern which has been documented in
assessments of this stock in the past. The current ADAPT estimated the age 5+ population in 1991
tc be 256 million fish, compared to 425 million in the 1992 assessment, a decrease of 40%. The U/S
analysis in the 1992 assessment gave a population estimate in 1991 of 281 million, which means
that the current analysis estimated the population in 1991 to be 46% lower. As with many stocks,
the reasons for this retrospective pattern are not well understood.
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Fig. 30. American plaice in Div. 3LNO: trends in mean F {ages 11-15).
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Fig. 31. American plaice in Civ. 3LNO: trends in age 5 population numbers from the

/S and ADAPT calibrations.

e) Catch Projections and Prognosis

STACFIS agreed to do catch projections for 1994 based on both the L/S and ADAPT results, given
the difference between the two. The population sizes in 1992 and mean partial recruitment for 1990-
92 fram each analysis along with mean weights-at-age from 1990-92, were used in catch projections
at various levels of F.in 1994. The 1984-30 gecmetric mean estimate of 98 million was used for the
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estimate of age 5 population in 1993 in the ADAPT-based projections and 82 million was used in
the L/S-based projections. The shorter time series was used to caiculate the geometric mean {(1978-
89 was used in 1992) because it was felt that this time period was more indicative of recent reduced
recruitment levels than the longer time frame. A catch of 10 500 tons (TAC) was assumed for 1993,
The catch in 1993 generates an F of 0.34 in the projection from ADAPT and 0.67 in the projection
from U/S. The following table contains results of the catch projections {see algo Fig. 32 and 33):

Reference F SSB 1.1.1994 Catch 1294 3SSB 1.1.1995

ADAPT F,, = .26 9 500 40 000
Fro= 5 32 300 17 000 34 100
Fo = 65 21000 31100

us R, 4 800 13 500
Foo 10 700 . 8700 11 200
Fo = .95 14 900 8 300

(For comparison, the Fy, projection for 1993 is 4 600 tons for L/S).
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Fig. 32. American plaice in Div. 3LNQ: projection of catch for 1994 and SSB at 1
January 1995, using the results from ADAPT,

This stock is currently at a level far below historic values. The SSB is at an extremely low level and
may not improve it exploitation of recruiting year-classes centinues at current levels. Given the
magnitude of the rapid declines indicated by the survey data, it is not clear if this decline will be
halted even in the absence of a fishery. The L/S analysis indicated that catches around F,, in 1994
will be only slightly smaller than the remaining SSB. Fishing martality should be substantially
reduced in 1894 to allow the 1985 and 1986 year-classes to contribute to the growth of the SSB.
Catches at the Fy, level in 1993 are weli below the comparable F,, catches projected for 1993 in
last years assessment (e.g. 4 800 tons from the L/S analysis in 1993 versus 10 500 tons from the
L/S analysis in 1922). This highiights the previously discussed problem with retrospectively lower
stock sizes, and indicates that if the same pattern persists, the projected catch levels for 1994
shoula perhaps be 40% lower, which is about the magnitude of the retrospective error,
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Fig. 33. American plaice in Div. 3LNQ: prejection of catch for 1994 and S8B at 1
January 1995, using the results from L/S.

These analyses suggest that the F,, cateh for 1994 is less than 5 000 tons. This is also about 10%
of the average catch from 1978 to 1991, corresponding to the ratio of the abundance from surveys
in 1992 to that from surveys in the late-1970s. Given the extremely low population size in 1992,
concerns about the SSB, and the expectation of very poor recruitment, STACFIS concluded that a
cautious approach was warranted and recommended that the American plaice catch in Div. 3LNO
in 1994 should be kept at the lowest possible level, and should not exceed a maximum of 4 800
tons, Prospects for rebuilding the stock are unknown, as there are no data to suggest that this
stock has ever been at such a low level before,

11. Witch Flounder in Divisions 3N and 30 (SCR Doc. 93/83; SCS Doc. 93/15)

a)

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. 34). With increased effort, mainly by EEC-Spain and EEC-
Portugal in 1985 and 1986, catches rose rapidly to 8 800 and 9 100 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 TACs and catches ('000 tons) are as follows (Fig. 34).:

1983 1984 1985 1986 1987 1988 1988 1930 1991 1992 1993

TAC 5 5 5 5 5 5 5 5 5 5 5
Catch 4 3 9 9 8 7 4 4 5! 5'

' Provisional.

> o
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Fig. 34.  Witch flounder in Div. 3NQ: calches and TACs.

In 1987 and 1988, the total catch was about 7 500 tons, declining to between 3 700 and 4 900 tons
in 1989 to 1992. Catches by Canada ranged from 1 200 tons to 4 900 tons in recent years (about
2650 tons in 1991 and 4 800 tons in 1992) and were mainly from Div. 30. Catches by USSR/Russia
vessels declined from between 1 000 and 2 000 tons in 1982-88 to less than 100 tans in 1989-90,
and to 0 in 1991 and 1292.

Catch statistics are not adequate for this stock, given that there are catches by non-Contracting
Parties which are not reported to NAFO (greater than 30% for 1991 and 1982) and are only
estimated from surveillance reports. There are also calches which must be estimated from
breakdowns of unspecified flounder catches.

Input Data

i}

Commercial fishery data

Catch rates. The catch/effort data from the Canadian fleet fishing mainly in Div. 30 were -

analyzed with a multiplicative model to derive a standardized catch-rate series for hours
fished.

The regression was significant (p <0.05), explaining 66% of the variation in catch rates. The
standardized caltch rate series indicated that the 1991 value was the lowest in the series
followed by a slight increase in 1992, The 1982 and 1980 values appeared to be
ancmalously high. The reasons for this are unknown. However, without those values there
was an increasing trend from about 1978-85 followad by a declining trend since that time.
It was recognized, however, that most data pertain.to fishing on aggregations {pre-
spawning) and significant changes in stock size may not be easily detected until
substantial reductions have occurred.

Catch-at-age. Datz were available from the Canadian commaercial fishery from 1979-92,
The age structure from the Canadian fishery (almost entirely in Div. 30) was very stable

over the time series ranging from age 5 to age 16 with mast of the catch coming from ages
9-12. There was some slight increase in the younger ages in the more recent years,
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however, the reason for this was not readily apparent. It is known, however, that historically
the fishery occurred primarily in winter-spring on pre-spawning concentrations comprised
of larger fish. Recently, besides fishing pre-spawning concentrations, the fishery is spread
to other seasons probably over a wider range of sizes which may explain these differences.
Mean weights-at-age data from the commercial fishery ¢id not indicate any change in
growth patterns that would suggest changes in selectivity-at-age.

Research survey data

Biomass estimates. Estimated biomass from Canadian surveys in Div. 3N has been at
very low Jevels during 1971-93 and in most years was less than 1 Q00 tons (Fig. 35). For
Div. 30 estimates of biocmass fluctuated annually, on average between 6 000 and 12 000
tons particularly in the late-1980s. It was observed that despite the fact that survey
coverage during 1991-93 has been the most complete in the time series, including much
deeper water, there was a sharp declining trend since 1888 with the 1993 value
approximating the lowest observed in the time series.
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Fig. 35, Wilch flounder in Div. 3NO: biomass estimates from Canadian RV data.

A comparison of biomass and abundance of spring versus autumn surveys for 1930-92
indicated that for 1990 the autumn estimate was higher than in spring, whereas for 1921
and 1992 the reverse was true. The differences between spring and autumn estimates,
however, especially for the 1981-92 surveys were relatively small. Both the spring and
autumn surveys showed a considerable decline in abundance between 1990 and 1991 but
little change between 1991 and 1992.

Age composition. The age structure for the years 1984-92 from both the spring and
autumn surveys in Div. 30 (data from Div. 3N insufficient) indicated that the age structure
was Quite simitar to that from the Canadian commercial fishery.

Distribution. Distribution cata from the spring surveys indicated that witch flounder was

most abundant along the southwest side of the Grand Bank, primarily in Div. 30. For most
years the cnly significant abundance outside the Canadian fishery zone was located in Div.
30, although therae are some witch flounder caught along the eastern ecgge of Div. 3N. In
some years the higher catches are more frequent over the more shallow areas of the Grand
Bank, especially in 1985 and 1988. This could explain the unusually high biomass in those
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years as these high catches were asscciated with large strata. The 1991 and 1992
catches were concentrated along the deeper slope area of Div. 30 with little caught on the
shallower parts of the bank or in Div, 3N. Autumn surveys showed that witch flounder were
more widely distributed compared to spring over the southwestern half of the Grand Bank,
almost entirely in Div. 30.

Prognosis

The biomass in Div. 3N has been and continues to be.quite low with most of the stock located in
Div. 30.

The estimated trawlable biomass during most of the 1980s in Div. 30 would suggest stability in the
range of & 000 tons assuming that the 1985 and 1988 points are an artifact of fish moving in over
the Bank occupying large strata resulting in biased estimates. In 1992 STACFIS noted that there
were some signs to suggest that the stock has declined. Since 1990, there is evidence of a sharp
decline in biomass in Div. 3C. This decline has continued and the 1993 value is near the lowest
observed in the time series. This is of particular importance since the last three surveys have
covered a much more extensive depih range than any previously conducted.

Based upon the data presented here it is considered that the assessment mainly refiects stock
status in Div. 30. If the biomass trajectory of the recent period is correct it would suggest that
recent catch levels in this Division are too high. Catches of about an average of 2 600 tons in this
Division taken during the 1984-80 period indicated a decline in survey biomass. STACFIS therefore
advised that catches of this stock should not exceed 3 G00 tons in 1994. STACFIS is not able to
caiculate an appropriate lower value as indicated by the survey results.

12. Yellowtail Flounder in Divisions 3L, 3N and 30 (SCR Doc. 93/10, 78; SCS Doc. 83/14, 15)

a)

Introduction

Nominal catches declined in 1992 to about 10 800 tons, which was similar to the 1989 level, after
increasing in each of 1990 and 1991 (Fig. 36). The main reason for the decline in 1992 was a shift
in effort of the Spanish and Portuguese freezer fleets to fisheries in deeper water. Canadian and
South Korean catches were stable in 1891 and 1992 at about 6 700 and 4 000 tons, respectively.
Catches exceeded the TACs in each year from 1985 1o 1992,

As noted in previous reports of Scientific Council, 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. About 33% of the 1991 catch was estimated although this situation
was much improved in 1992, when no catch estimates were required.

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

1983 1984 1985 1886 1887 1988 1989 1990 1991 1992 1993

TAC 19 17 15 15 15 15 5 5 7 7 7
Catch ' 10 177 29" 30" 16 18" 0 14' 182 142

' Includes estimates of misreported catches.

2 Provisicnal.

Input Data

i) Commercial fishery data

Catch rates. A multiplicative model was used to analyze the Canadian catch and effort
data as in recent assessments. [n 1991, the catch rate declined by 45%, to the lowest
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value in the time series, and remained at about this level in 1992 (Fig. 37). The index in
1991 and 1992 was about one-third lower than the previcus minimum value in the mid-
1970s. Analysis of the data from only the years 1981 to 1992, which was done to eliminate
possible effects of a change in mesh size in 1981, showed the same declines in 1991 and
1992, The low values in both indices in 1991 and 1992 were due in part 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, did decline in 1991
and 1992, but only to approximately the levels observed in 1988-89 and 1975-76. No series
of catch-rate data are availakle from the fisheries in the Reguiatory Area.
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Fig. 36. Yeliowtail flounder in Div. 3LNO: catches and TACs.

Catch-at-age and mean weights-at-age. Catch-at-age was caliculated from length
frequencies and otolith samples fram the Canadian fishery in 1992, No sampling data were
available from any otter-trawl fisheries for yellowtail flounder in the Regulatory Area. It was
not appropriate to apply the age composition from the Portuguese gillnet fishery, or the age
composition from the Canadian fishery, to ofter-trawl catches in the Regulatory Area, based
on differences in selectivity observed in these fisheries. Therefore it was not possible to
calculate an age composition for about 37% of the catch in 1992, aimost all of which was
caught by South Korea. -

In the Canadian landings, ages 6-8 dominated in 1992, consistent with other years. These
same ages were also the predominant ones in the small fishery by EEC-Portugal gilinetters
in 1982. The mean weights-at-age from the Canadian catch have shown no trends in recent
years.

Given the uncertainties with catch and the lack of sampiing data from some fleets and
years, nc catch-at-age or mean weighis-at-age were calculated for the total removals for
many of the years since 1984.
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Fig. 37. Yellowiail #tounder in Div. 3LNO: standardized catch rates.

" Research survey data

Canadian stratified-random spring surveys (Fig. 3-8). Surveys have been carried out by
Canadian research vessels in Div. 3LNQ each year from 1971 to 1993 with the exception
of 1983. The surveys from 1984 to 1992 were comparable in terms of coverage and
vessel/gear used. Most of the biomass of this stock was found in Div. 3N, where it
declined from about 80 000 tons in 1985-86 to a stable but lower level around 35 000 tons
from 1988-93. In Div. 3L the biomass has declined steadily from about 15 000 tons in 1984-
85 to practically zero in 1992. In Div. 30, the biomass index was relatively stable around
15 000 tons from 1988 to 1991, declined to about half that level in 1992, then increased
to 27 000 tens in 1893,

Plots of yellowtail flounder distribution from these surveys show the center of distribution
to be around the western side of the Southeast Shoal in Div. 3N. As the stock declined
from the mid-1980s to the present, the distribution of the stock contracted towards this
area. In 1991 and 1992, there were few yellowtail flounder caught on the Grand Bank north
of 45°N.

"The total abundance index of this stock was relatively stable, ranging between 240 and 340

million fish from 1975 to 1984, after which time'it declined steadily, ranging from 85 million
to 150 million in the 1988-92 surveys which were the lowest in the time series. The
Canadian survey catches are usually dominated by yellowtail flounder aged 3-8 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 cbserved for this stock during the 1870s and early-1980s. These year-
clagses were the dominant ones in the 1992 survey, but their abundance relative to
previous year-classes was lower than in 1991. STACFIS noted that the age by age
informaticn from the 1993 spring survey was not available at this meeting.
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Fig. 38. Yellowtail flounder in Div. 3LNO: biomass and abundance estimates from
Canadian spring surveys.

USSR/Russian stratified-random groundfish surveys (1972-91) (Fig. 38). The trends
in stock size in the USSR/Russian surveys were identical to thase in Canadian surveys,
showing & sharp drop in abundance in 1985, and a continued decling to very low levels
in 1988-91. There was no comparable survey in 1992, Data on distribution of yeliowtail
flounder from these surveys also agreed with Canadian surveys indicating few fish in Div.
3L in recent vears, despite relatively high abundance in the 1970s and early-1980s.
Information on bottom temperature, and on the abundance and distribution of juveniles
indicated that the extent of yellowtall flounder distribution on the Grand Bank may be more
retated to population abundance than bottom tamperature.

Canadian stratified-random autumn surveys (1990-92). The bicmass estimates (‘000
tons) from the autumn surveys in Div. 3LNQO in 1930, 1921 and 1992 were 41, 48 and 38,
respectively, although the 1992 estimate was biased downward by the omission of one
straturm and part of anather which had relatively high yellowtail flounder abundance in 1930

and 1991. These data indicate that the stock size was stable at a relatively low level in
1990-92.

Canadian juventle flatfish surveys. From 1985 to 1992, annual stratified-random surveys
have been conducted in Div. 3LNG, directed at juveniie American plaice and yellowiail
flounder. The biomass estimate for Div. 3N which had shown a steady increase since 1988,
declined in 1992 to about the level cbserved in 1989. In Div. 3L, the biomass has declined
steadily since 1985 to the lowest level in the series in 1992. In Div. 3Q, the biomass

estimate was about 20% higher in 1992 compared to the relatively stabie level observed
from 1989 to 1931,

In 1992 the total abundance at age showed a 37% decrease from the 1991 estimate. This
was due mainly to a 53% decrease in juveniles aged 1 to 4 years and a moderate

_decrease in the abundance of the 1985 and 1986 cohorts. The abundance of ages 1-4

yellowtail flounder in 1982 was the third lowest in the 7 year time series, while the
abundance of age 7+ was close to the 1991 estimate and was the third highest in the time
series. The 1985 year-class, which was the strongest in the time series at almost every
age, contributed 63% to the total estimate of age 7+ fish in 1892,
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Fig. 39. Yellowtail flounder in Div. 3LNC: biomass and abundance estimates from
USSR/Russian surveys.

The 1991 year-class, at age 1, was the second lowest in the time series of age 1
abundance estimates. The 1990 year-class, at age 2, is the lowest in the time series, well
below the long term average. The 1989 year-class, at age 3, was slightly below the long
term average and appears to be a moderate year-class. The 1988 vear-class which
appeared to be strong at age 2 in the 1990 survey and extremely strong at age 3 in the
1991 survey, was found to be of moderate size in the 1992 survey, being slightly above the
long-term average. The 1987 year-class at age 5 was about average. The 1986 year-class,
at age 6, which has been consistently the second highest year-class (behind 1985) during
the time series, maintained this ranking again in 1992, and was well above the long term
average. in the 1992 survey the majority of the 1987-81 year-classes, ages 1 to 5 years,
were found in the Regulatory Area, which agrees with the usual pattern for juvenile
yellowtail flounder in Div. 3NO.

In general, there was good agreemant between the year-class estimates from the spring
surveys and those from the juvenile surveys. However, some caution is advised in
interpreting these correlations due tothe shoriness of the time series of juvenile surveys.

Assessment Results

Catch-at-age could not be used in a sequential population analysis based medel for this stock, and
the use of a yield-per-recruit model was also not possible, so STACFIS again decided that the
information contained in the indices of abundance (research vessel surveys and catch rate) would
be evaluated to determine stock status. Given the inadequacies with the catch and sampling data,
and questions about the natural mortality-at-age for this stock, it remains impossible to estimate the
level of fishing mortality in recent years. '

The decline in stock size in the mid- to late-1980s was caused by peoor recruitment from the
year-classes of the early-1980s and a rapid increase in catches to about 30 000 tons in 1985-86
from less than 15 000 tons in 1980-83. The year-classes of 1984-86 and possibly the 1988 year-
class, clearly are not as strong as most of the 1970s vear-classes at ages 4 and 5, but were
stronger than those of the early-1980s. However, comparisons with the earlier period are somewhat
difficult, given that the juvenile surveys did not begin until 1985, and that relatively large numbers
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ofthe recent year-classes have been caught at younger ages compared to earlier cohorts. The year-
classes from 1989-91 appear to be below average, although the amount of data for some of these
year-classes is Iimited.

Prognosis

In 1992, the prognosis was that the stock remained at a low level, although improved recruitment
appeared likely. Based on the 1993 assessment, the first part of that statement remains true,
although there is some doubt about the latter part. Wrile there is little doubt that the 1985 and 1986
year-classes were more abundant than those of the early-1980s, these will have essentially passed
through the fishery after 1994. The spring and juvenile surveys suggest that subsequent year-
classes are anywhere from average to well below average. The relatively small increase in biomass
in the 1993 spring survey is a positive sign although litile can be concluded from this until analysis
of the age composition is completed. .

The stock has remained relatively stable at a low level in recent years with catches around 10 000-
16 000 tons (versus TACs of 5 000-7 000 tons) sc it is apparent that reductions in the total catch
to around the TAC level will be needed tc allow some grawth in stock size, As in 1992, it appears
that additional reducticns in fishing effort on this steck in 1993 and 1984 may be forthcoming. EEC
fieets moved out of this fishery almaost entirely in 1992 and South Korean vessels withdrew part-way
through 1993. If these actions are permanent in 1983, catches in the Regulatory Area are expected
to be reduced substantially, assuming fishing effort by other non-Contracting Parties remains near
current lavels.

Given the current estimated biomass level, a catch of 7 000 tons (current TAC) in 1994 should not
be detrimental to the stock. STACFIS therefore advised that the TAC for 1994 be 7 000 tons. f total
catches continue to exceed the TAC, the chance for this stock to rebuild to former levels, when
catches averaged over 14 000 tons for an extended period of time with no adverse effects on stock
size, will be reduced. Should the fisheries in the Regulatory Area return to former {evels, with high
exploitation rates of juveniles as estimated in the past, this stock will likely remain at a low level and
perhaps decline further, particuarly if predictions of below-average recruitment following the 1986
year-class are true.

13. Greenland Halibut in Subareas 0 and 1 (SCR Doc. 93/15, 53, 58, 80; 5CS Doc 92/10, 13, 18}

a)

Introduction

Between 1984 and 1982 most catches of Greenland halibut in Subareas 0+1 were taken inshore in
the West Greenland fiords (Subarea 1). This fishery in Subarea 1 has been increasing during the
1980s. Also in Subarea 1 a small offshore fishery for Greenland halibut has been executed since
1987, and has now increased from 700 tons in 1991 to 4 800 tons in 1992, In 1990, 1991 and 1992
Faroese longliners, USSR/Russian and (from 1991) Canadian trawlers fishing in offshore areas in Div.
0B have caught significant amounts, and the catches increased slightly from 10 000 tons in 1991
to 11 706 tons in 1992,

The annual catches in Div. OB and Subarea 1 in the pericd 1984-89 were around 9 C00 tons with
more than 80% of the yield coming from Subarea 1. Before that time calches were jow with Div, 0B
contributing about 45% of the annual catches. Recent catches are 21 424 tons in 1991 and 28 501
in 1992 with 59% taken in Subarea 1. {Fig. 40).

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

1983 1984 1985 1986 1987 19088 1989 1990 1991 1892 1993

Recommended TAC - . 25 25 25 25 25 25 25 25 25
Effective TAC - - 25 25 95 5 25 25 25 25 25
Div. OB 5 + 1 + T 1 1 1 10t 12!
Subarea 1 4 7 9 g 10 g g9 s LI b L At
Total g 710 9 10 10 0 200 21" 292

' Provisional.

Z Ingluding 1 457 tons non-reported.
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The fishery in Subarea 0. The USSR prior to 1984, and in some years the GDR, had in Div. OB a
trawl {ishery offshore. Also Faroese longliners have regularly taken minor catches in this area. In
1990 and in 1991 the Faroese longline catches were about 2 500 tons, but they dropped again to
a low level (500 tons) in 1992, Since 1990 the trawl fisheries in Div. OB have increased significantly.
Catches in Div. 08 jumped from 727 tons in 1989 to about 10 500 tons in 1990 and 1991 and
increased further to 11 700 tons in 1992. Most of the fishing took place during June-December in
1992, : _

Ne catches were reported from Div. DA,

35IIIII|ETI'ITTI'|TIIT|IIIi\ll\ill

Catch
. TAC

30

25 st b o esasse e

20

15

Catch/TAC {'000 tons)

LABLIRCANLIN DL I LA LA L I
JIIIIPII\II!I\'!IIIIJILIJI!IIILIII

OIllIll|F\l\1||‘1l[\|||\l{\IILJIIII

1980 1965 1970 1975 1980 1885 1990 1995
Year

Fig. 40. Greenland halibut in Subareas 0 and 1: catches and TACs.

The offshore fisheries in Subarea 1. The cffshore fishery in Subarea 1 (Div. 1C+1D) increased
from abaut 700 tons in 1991 to 4 614 tons {including 1 457 tons non-reported) in 1992, Japanese
trawl catches amounted to 1 629 tens in 1992, which is an increase compared to 1991 (600 tons).
Norway contributed with 1 309 tons and minor catches derived from trawl fishery by Russia (6 tons)
and longline fishery by Faroe Islands (213 tons). ‘

The fjord fisheries in Subarea 1. Most of the total catches in Subarea 1 were taken in the flords
of Div. 1A by Greenland (73%). Three areas comgprise the fishery: Hulissat, Uummannag and
Upernavik, of which llulissat makes up about 50% of the catches. Catches increased from 10 200
tons in 1981 to 12 200 tons in 1992. The inshore Greenland fishery is a gilinet 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. Since the mid-1980s gilinets have become more common, and
in the pericd 1986-89 gilinets and lenglines accounted equaily for.the-catches in Div, 1A, In 1990
and 1931 longlines dominated again and comprised about 83% of cafches in 1991, In 1992 gillnet
catches comprised about 60% of the caiches. Inrecent years the inshore catches have been evanly
distributed throughout the year. ’

Input Data
)] Commercial fishery data

Cnly a few samplas from the inshore fishery in 1992 were available, not allowing an
estimate of caich-at-age in numbers. Lengih frequencies were obtained from offshore
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fisheries and Div. 1CD. The length compositions in the trawi catches appear almost
identical both between years and between Divisions, suggesting a stable age composition.
The peak length group in both OB and 1CD was 50 em. Using age-length keys from 1CD
(1987-89), assuming no change in growth rate and recruitment, age compositions were
determined. The 7-10 years age groups dominated the catches in the offshore trawl
fisheries. Catchfeffort data were cbtained from the Japanese trawl fisheries in Subarea 1.
Their CPUE was stable in the pericd 1987-92 except for 1991.

Research survey data

Bottom trawl surveys have been conducted jointly by Japan and Greenland in Subarea 1
since 1987. In 1992 two surveys were conducted in August and November/December,
respectively. In the first survey the trawlable biomass was estimated to be 64 500 tons in
Div. 1A to 1D at depths between 400 and 1 500 m, which is somewhat lower than in 1991
{79 500 tons), but back at the level recorded in the period 1887-90. The second survey
covered Div. 1CD and the biomass was estimated to be 50 800 tons, which was at the
same level as in the comparable area in the first survey (51 820 tons).

A bottom trawl survey was carried out by Russia in Div. 0B in November, covering depths
between 500 and 1 500 m. The trawlable biomass was estimated to be 38 100 tons, in
comparisen to the level found in 1981 (46 000 tons).

In 1987, 1988 and 1990 both surveys cavered Div. 1BCD and a first comparison suggested
that the two research vessels trawlable biomass estimates were comparable and hence
that estimate for OB and Div. 1ABCD may be summed.

In the period 1989 to 1992 the total biomass has shown a declining trend. In the same
period the offshore fisheries has increased frem less than 1 000 tons to around 16 Q00
tans.

Biomass estimates (‘000 tons) from Greenland/Japanese surveys and Germany/USSR
(GDR until 1989, EEC-Federal Republic of Germany since 1980-91 and USSR until 1991,
Russia in 1892) surveys for the years 1987-92 in Subzareas 0+1 are as follows:

Germany/USSR Greenland/Japan
Year Div. 0B 1BCD 1ABCD 1BCD 0B+1ABCD
1987 37 56 542 54* a1
1988 55 47 63 . 53 118
1989 79 no survey 63 63 142
1930 72 88 56° 53° 128
1991 46 no survey 79 77 125
1992 38 no survey 64 62 102

2 In 1987 the survey did not cover the depth stratum 1 000-1 500 m.
" Average values of two survays.

During July to August 1992, a trawl survey with a commercial shrimp trawler was
conducted off West Greentand between 59°N and 72°N from the 3-mile line to the 600 m
depth contour line. Biomass and abundance indices were estimated to be 8 800 tons and
290 million individuals, respectively. The length distributions of the catches in NAFQ Div.
1A and 1B showed peaks at 11-12 cmand 17-18 cm, suppoesedly representing age groups
1 and 2. The inshere area Disko Bay in ‘West Greenland was surveyed during August to
September at the depth range 150-5C0 m. The length distributions showed peaks at 12
and 18 cm, respectively, and the bicmass of Greenland halibut was estimated to be 3 960
tens while the abundance was estimated to be 62 million individuals.

A trial longline fishery was conducted in Div. 1D+1E in May-June 1992 by a Norweglan
commercial vessel. The fishery was directed towards deepwaier resources down to
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2 200 m. Mean CPUE of Greenland halibut increased with depth. The overall mean CPUE
was 122 kg Greenland halibut/1 000 hooks, including some fishing directed at cusk on less
deep waiters on the slopes. Length distributions in the catches ranged between 40 cm and
120 cm, with peaks at 60 cm and 85 cm, representing two unimodal distributions for males
and females, respectively. The length distributions were very similar to previous longline
fisheries in 1989-91, but different from the length distributions found in the trawl catches.

Prognosis

Greenland halibut seemed to be rather evenly distributed in the area, possibly with a component
at depths beyond 2 200 m.

For the fiord areas in Subarea 1, catches increased from 10 200 tons in 1991 to 12 200 tons in 1992
prabably due to anincrease in effort, especially around Hulissat in Div. 1A. In this area catches have
increased from about 2 500 tons in 1989 to about 6 000 tons in 1992. The increase resuited in a
dramatic change in the catch compasition, where large fish were aimost absent (30% <70 cm in
1992; 50% <70 cm in 1988). The changes in catch compositions were restricted to this area. A
reduction in the catch ievel in the llulissat area from & 000 tons 1o 3 500 tons has been proposed
by the Greenland Fisheries Research Institute based on their estimate of the sustainable yield for
this area. The fishing level at about 7 000 tons in the other inshore areas of Div. 1A combined does
nat seem to affect the size composition.

For the offshore areas of Subareas 0+1, biomass estimates from the Germany/USSR (EEC-Federal
Republic of Germany since 1990; Russia since 1992) and GreenlandfJapan surveys have shown
a declining trend since 1989, from 142 000 tons to 102 000 tons in 1992, In the same period the
offshore fishery has increased from less than 1 000 tons to arcund 16 000 tons, However, there is
no indication of a change in catch compaesition or in CPUE in the offshore fishery in Subarea 1.

It is not known 1o what extent the trawl surveys cover the stock area, in particular there is no
infarmation from Biv. 0A and from depths beyond 1 500 m, The considerable difference in the size
distribution from trawl and longline fishing, indicates that the trawt survey data may not represent
the length composition of the stock. An analytical assessment is not possible at this point in time
due to the short time series available, the low fishing mortalities in 1987-89 in the offshore fishery
and problems in stock separation.

The CPUE data series and the length compesitions in the catches have remained stable between
1987 and 1892, however, STACFIS is concerned over the declining trend in the biomass estimates
seen since 1989. The surveys did not cover the entire distribution area and the variance of estimates
makes interpretation of this decline difficult. Faced with this conflicting information, STACFIS is not
at present able to change its previous advice. STACFIS advised that the present TAC level of
25 000 tons be maintained for 1994,

The offshore fisheries in both Div. OB and Div. 1CD are concentrated in small areas. STACFIS
considers that intensive fishing effort on localized areas of abundance is imprudant, given the iack
of scientific information on stock structure and stock size.

14. Greenland Halibut in Subarea 2 and Divisions 3K and 3L (SCR Doc. 83/75; SCS Doc. 93/10, 14, 15)

a)

Introduction

Caiches increased from low levels in the early-1960s to over 36 000 tons in 1969, and ranged from
24 GO0 tons to 39 000 tons over the next 15 years {Fig. 41). From 1885 to 1989, catches exceeded
20 000 tons only in 1987. In 1980, an exlensive fishery developed in the deep water (down to
1500 m} in the Regulatory Area, around the boundary of Div. 3L and 3M and by 1991 extended into
Div. 3N. The total catch estimaied by STACFIS for 1990-92 was 47 000 in 1990, up to 75 000 in
1991 and 63 000 tons in 1992. The major participants in the fishery in the Reguiatory Area were
EEC-Spain and EEC-Portugal, as well as some non-Contracting Parties such as Panama. STACFIS
in 1991 and 1992 considered ihat catches from the Regulatory Area were from the Subarea 2 and
Div. 3KL stock, and should therefore be included in the assessment of this resource.
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Canadian catches peaked in 1980 at just over 31 000 tons, while the largest non-Canadian catches
before 1990 occurred in 1269-70. USSR, Denmark (Faroe Islands), Poland and Germany (GDR up
to 1989) have taken catches from this stock in most years, but catches by the latter two countries
were negligivle in 1991. USSH/Russian catches increased from about 1 100 tons in 1988-90 ta
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 1885-31. The Canadian catch in 1992 was 6 900 tons.

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 gillnet catches are taken mainly in inshore areas, and
have been around 7 000 to 10 000 tons in most recent years, down from a high of 28 000 tons
in 1980. The gilinet catch in 1992 of 3 200 tons was the lowest since the fishery started in the 1960s.
In 1991 and 1992 most of the gillnet effort had shifted from inshore 1o the deep slopes of the
continental shelf in Div. 3K and northern Div. 3L at depths in excess of 800-1 000 m.

Canadian otter-trawl catches peaked at about 8 000 tons in 1982, declined 1o less than 1 000 tons
in 1988 and increased to about 7 400 tons in 1890, which is the highest level since 1982. By 1992,
the catch had declined again to a level of 2 800 tons.

Recent TACs and catches{'C00 tens) are as follows:

1984 1985 1986 1987 1988 1989 1920 1991 1992 1863

TAC! 55 55 75 100 100 100 100 50 50 50
Catch 25 19 16 31 19 19? 478 BB75** g3

' 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. 41. Greenland halibut in Subarea 2 and Div. 3KL: catches and TACs.
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b} Input Data

i)

Commercial fishery data

Catch and effort. Catch and effort data from the directed fishery far the period 1975 to
1989 were obtained from ICNAF/NAFO Statistical Bulletins and were combined with
provisional 1930-91 NAFO data and preliminary Canadian data for 1991-92. No data from
the fishery in the Regulatory Area were included in this analysis.

The catch/effort data were analyzed with a multiplicative model to derive a standardized
catch-rate series for hours fished.

The standardized catch-rate series showed high within year variability, especially in the
late-1970s to mid-1980s. There was an increasing trend from the mid-1970s to about 1981,
then declined to the lowest observed by 1986. The standardized catch rate showed
stability for the next severai years but declined further te very low levels during 1991-92.
There appeared to be little In the way of significant seasonal trends, however, it would
seem that catch rates improved as the fishery moved progressively northward.

A multiplicative analysis of catch-rate data from the Spanish fishery for Greenland halibut
in the Regulatory Area of Div. 3L, 3M and 3N from 1990-93 was also reviewed. However,
due to the short time series and paucity of data in 1993, firm conclusions on stock trends
were difficult to reach. Nevertheless, STACFIS observed that there was a clear seasonal
trend with January being the month of the highest catch rate. In addition, catch rates
declined slightly as the fishery moved info deeper water, There were also differences seen
among the three Divisions but the reasons for these differences were too confounding to
fully evaluate.

Infarmation from the Portuguese fishery indicated from unstandardized catch rates that
there was an increase in catch rate between 1991 and 1992 for Div. 3N and declined for
Giv. 3L.

Catch-at-age. Length sampling data from the catches of Canada, EEC-Portugal, and EEC-
Spain were avallable at this meeting, however, only Canadian aging data were reviewed.
Ages 6-8 dominated the catch in all years from 1988-91, which was typical of the Canadian
catch in virtuaily all years. in 1992, the catch-at-age for older ages increased because of
the deepwater gillnet fishery at the continental siope of Div. 3K and northern Div. 3L

An examination of length frequency data from both EEC-Spain and EEC-Portugal indicated
that most of the fishery in the Regulatory Area in 1992 was dominated by the 1986 year-
class.

Data from the Portuguese otter-trawl fishery in Div. 3L indicated a decline in the mean and
modal lengths in the catch from 1990 to 1991 and a further decline in 1992, Data from the
Spanish fishery in Div. 3LM also indicated a similar decline in the size of fish in the catch
in 1992, with modes between 40-50 cm compared to 50-60 cm in 1980 and 1961,

Research survey data

Canadian stratified-random groundfish surveys in autumn. Biomass indices of
Greenland halibut have been declining in Div. 2J {down to 1000 m) since 1982 from
& level of over 100 000 tons to less than 9 000 tons by 1992, The biomass index in Div.
3K {down to 1 000 m) peaked at 112 000 tons in 1984 but by 1987 biomass in this Division
also began a steep systernatic declineg similar o Div. 2J and reached a low of just over
20 000 tons in 1992. Estimates for Div. 3L to a depth of 366 m were relatively stable from
1981 to 1990 at about 15 Q00 tons. Between 1990 and 1991, the biomass index fell frem
nearly 17 000 tons to 7 300 tons and further to 6 700 tons in 1992 although survey
coverage in 1991-92 was complete 1o depths of 732 m.  The curnulative biomass index
for all three Divisions has steadily declined from a high of about 225 000 icns in 1984 {0
37 000 tons in 1992 which is by far the lowest in the time series (Fig. 42).
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Fig. 42. Greenland halibut in Subarea 2 and Div. 3KL: biomass and abundance
gstimates from Canadian autumn surveys.

Longer term declines in abundance are less apparent than indicated by the biomass
indices due to the fact that the declines were not consistent across all age classes. An
examination of the age structure showed that the ages 7+ abundance had been declining
since about 1982 whereas ages 4-6 were slowly increasing fram the early-1980s to about
1989. From 1989 to 1992 these age groups declined very sharply and as with the biomass
index fell to the lowest levels observed by 1992,

A review of Greenland halibut spacial distrioution from Canadian surveys indicated that
despite substantial reductions in biomass from the late-1970s to late-1980s in Div. 2GH
there was no apparent change in the distribution pattern. No similar data were available
for the 1990s to confirm whether this is still the case. In Div, 24 and 3K, the distribution
pattern was also consistent until the late-1980s when Greenland halibut began to rapicly
disappear from Div. 2J followed by Div. 3K a couple of years later. By 1992, ihe largest
catches in the surveys were taken in southeastern Div. 3K and the northern tip of the Grand
Bank in Div. 3L.

A Canadian deepwater survey in 1991 for Greenland halibut in Div. 3K, 3L and 3M
between depths of 750-1 500 m indicated that there was no break in the continuity of the
distribution from the deep slopes of Div. 3K extending into the Flemish Cap of Div. 3LM.
Research vessel catch rates were similar throughout most of the area investigated although
they were somewhat higher in Div. 3K.

USSR/Russian stratified-random groundfish surveys. The results of the Russian
stratified-random survey conducted in Div. 2GH in 1892 (down to 1 500 m) showed that
the abundance and biomass of Greenland halibut in this area were greatly reduced from
levels observed in the early-1980s (down i 1 250 m). Since 1985, the biomass indices
fluctuated around a very low lavel compared to the period of the early-1980s.

EEC stratified-random surveys - Div. 3M. These surveys indicated that Greenland halibut
biomass on Flemish Cap in depths to 730 m ranged from 4 300 tons in 1889 to 8 500 tons
in 1992. The survey estirnate in 1992 was similar to the value estimated in 1991 at 8 000
tons. The estimates from these surveys were not indicative of the total biomass in Div. 3M
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and could cnly be interpreted as an index of the population in depths to 730 m, The age-
length data indicated that the abundance was clearly dominated by the ages 5-7 or the
1984-86 year-classes.

iii) Biological studies

STACFIS examined a length sample from the Canadian deepwater gillnet fishery. It
indicated that while there were mature fish in the sample they constituted less than 15%
of the catch. It was agreed that such data are critical to improving cur understanding of
this important resource and STACFIS recommended that coflection of bivlogical samples
from deepwater gilinet fishery be encouraged.

c) Estimation of Parameters

STACFIS again noted that an analytical assessment of this stock was not possible. Although the
available indices of abundance derived from surveys and CPUE series do not apply to the entire
stock, STACFIS decided to use them as the basis for evaluation of stock status.

d) Prognosis

The large increase in catch in 1290 came as a result of a rapid expansion of the fishery in the deep
waier 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 recommended catch level of 50 000 tons and
included further expansion into Div. 3N. In 1992 the catch was estimated to be 63 000 tons which
was 13 000 tens above the recommended catch. Itis of considerable concern to STACFIS that the
recommended catch continues to be exceeded significantly. About 80% of the catch continues to
be faken in the Regulfalory Area of Div. 3LMN {mainly Flemish Pass) in comparison to the entire
much wider stock area. STACFIS is also concerned that almost all fisheries on this resource are
catching mainly immature individuals.

The current assessment clearly indicated that all indices of stock size in the traditional area of the
fishery declined in recent years and by 1992 were at the lowest levels observed in the time series.
it had been indicated from pre-recruit surveys that the 1984-86 year-classes were strong and an
improvement in stock abundance and biomass were expected in this area. However, 1991 surveys
showed a marked decline in their abundance and by 1992 these year-classes had virtually
disagpeared in Div. 2J and 3KL as determined by Canadian groundfish surveys. However, EEC
surveys in Div. 3M do not show this declining trend at least to depths down to 732 m.

After evaluating the dala presented at this meeting STACFIS agreed that there has probably been
a redistribution of the Greenland halibut resource and thai @ substantial part of the stock component
being exploited in the Regulatary Area of Div. 3L, 3M, and 3N ig likely to have originated in Divisions
to the north, at least from Div. 2J and 3KL. This was particularly apparent in that the strong 1984-26
year-classes, which disappeared in Div. 2J and 3K in recent years, appeared as a main component
of the catch in 1992 in the Regulatory Area espacially the 1986 year-class.

STACFIS noted that prior to 1891, advice was for the stock area in Subarea 2 and Div, 3KL, but in
1981 and 1992 concluded that the advice should include Div. 3M and 3N, STACFIS was unable to
advise an appropriate TAC particularly because of the re-distribution aspect in concert with the lack
of knowledge regarding stock abundance in the Regulatory Area and deeper water. It was clearly
evident, neveriheless, that the current TAC is inappropriate as it applies to the historical fishing area.
It is considered by STACFIS that intensive fishing effort on localized areas of abundance Is
imprudent given the lack of scientific information on stock structure and estimates of stock size.

15. Greenland Halibut in Subareas 0, 1, 2 and 3
aj Responses to Requests by Canada and Denmark (Greenland)

Canada and Denmark {Greenland) concurred in reguesting advice on Greenland halibut in Subareas
0, 1, 2 and 3 and commenis on its management (see Appendix IV, Annex 2 and 3).
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STACFIS addressed similar requests in 1881 (NAFO Sci. Coun. Rep., 1991, p. 84) and in 1992
(NAFO Sci. Coun. Rep., 1992, p. 120-121}. STACFIS had discussed the stock structure also in 1990
(NAFO Sci. Coun. Rep., 1990, p. 88). The conclusion from those considerations was "from a
biological point of view there was no reasen to maintain two separate assessments for the area”.
STACFIS still maintains this position.

Request 1 - Denmark (Greenland). Anaiysis of existing information on stock delimitation in
Subareas 0, 1, 2 and 3.

Request 2 - Canada. Should an overali TAC be subdivided by NAFQ Divisions?

No new analyses of stock delimitation were available and Greenland halibut was still considered to
comprise a single stock in Subareas 0, 1, 2 and 3. No detailed information on the distribution of the
biomass was available for the total area.

In 1892 length and age compositions for the fishery in Div. 0B (1992) and in Div. 1CD became
available (1987-92). The surveys series in Div. 0B (Russia), Div. 1ABCD (Japan-Greenland) and Div.
2GH (Russia) were continued, Information from groundiish and shrimp surveys in 1992 in Subarea
1 (Greenland), Div. 2J+3KL (Canada) and Div. 3M (EEC) were also available. After reviewing this
information STACHIS still was unable to make a combined assessment. Particularly, the new fisheries
in the Flemish Pass were not covered by surveys.

Until such time as when STACFIS can advise on a single TAC, STACFIS recommended the
suballocation of a possible total TAC by geographical areas. This was because the fishing fleets
which exploit Greenland halibut offshore are highly mobile and STACFIS was concerned that this
effort could be concentrated on a single component of the Greenland halibut stock in Subareas 0
fo 3. Even though Greenland halibut forms a single stock throughout this area, the stock does not
totally mix within & year and STACFIS advised that TACs be set for each Subarea or 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, the
gstablishment of separate allocations for inshore and offshore areas might be considered.

Request 3 - Denmark (Greenland). Allocate TACs to appropriate Subareas/Divisions and
inshore/offshore areas to avaid excessive fishery pressure on single stock components.

Request 4 - Canada. What proportion of the stock occurs within the waters under the jurisdiction
of the Coastal State?

STACFIS advised that the TAC for 1994 for Subareas 0 and 1 be set at 25 000 tons. For Subareas
2 and 3, STACFIS was unable to advise on an appropriate TAC, particularly because of the
redistribution aspect in concert with the lack of knowledge regarding stock abundance in the
Regulatory Area and deeper waters.

Catch and effort information by month and Divisions were available but these were not necessarily
indicative of the stock distribution,

Based on survey information from Subareas 0 and 1in 1987, 1988 and 1990, the offshare biomass
was distributed approximately 50:50 between these two Subareas. The estimated biomass only
included that occurring down to 1 500 m but as shown by long-line fishing, there are resources
below this depth. The biomass of this stock component is unknown.

No estimate on the inshore biomass in Subarea 1 was available to STACFIS, this aspect will be
investigated further in June 1994, '

Concerning the stock compenent in Subareas 2 and 3, survey information for Div. 2GH, 2J and 3K
existed for a series of years, but only one survey in 1991 provided information on the deep areas
in Div. 3KLM. The stock biomass in the deep areas of Div. 3LM (Fiemish Pass} was largely unknown.
The survey results from earlier years were thought not to be applicable for the present situation as
it is possible that a major stock redistribution has taken piace after the mid-1980s,
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Request 5 - Canada. Implications of changing current geoagraphical distribution of catches between
Divisicns.

The inability of STACFIS to properly assess the stock, both because of the ack of data and because
of lack of understanding of the stock structure, also implies that the effect of a major redistribution
of fishing effort cannot be assessed. As stated above STACFIS considers that the fishery should not
be concentrated on a single stock component neither in Subareas 0 and 1 nor in Div. 3LM. STACFIS
is particularly concerned, when such concenirated fishing occurs, that this can generate high fishing
mortalities on a single component.

Research Recommendations

The fisheries in the Flemish Pass (Div. 3LM) and offshore in Div. OB and Div. 1CD have increased
dramatically in most recent years. Research on these resources have so far not been appropriately
coordinated. The different surveys have been undertaken at different timas of the year, using
different gears and surveys designs. No comparative fishing has been conducted.

In view of the present importance of these newly developed fisheries for Greenland halibut, STACFIS
considered that there is an urgent need for joint research on these resources.

Canada and Greenland have, as Coastal States, repeatedly requested STACFIS to consider the
stock boundaries of the Greenland halibut resource in Subareas 0-3. STACFIS has reviewed the
available, but piecemeal information, on severai occasions and have concluded that Greenland
halibut probably forms a single stock unit in Subareas 0-3, but also that the exchange rate of fish
between Divisions is unknown and fishing effort should therefore be spread out between
Subareas/Divisions avoiding high concentrations of effort in a single small area. Two important
unknowns are the southern limit of the stock distribution and whether the inshore resource in
Subarea 1 contributes to the spawning stock.

The relative importance in abundance of the different offshore areas and the southern boundary of
the stock distribution could be investigated by a joint survey. STACFIS therefore recommended that
a single joint deep water traw! survey for Greeniand halibut be conducted throughout Subareas 0-3
preferably in August-September 1994, Participants in such a survey could be Canada, FEC,
Greenland, Japan and Russia. Research vessel cpportunities should be investigated before the
1983 September Scientific Council meeting and the survey discussed at that meeting.

STACFIS further recommended that the status of the inshore component of Greenland halibut be
reviewed at the June 1994 STACFIS meeting, partictlarly whether these Greenland halibut contribute
io the spawning siock in Davis Strait. Also, the Greenland Fisheries Research Institute was invited
to present information on investigations on estimates of sustained vyield for the fisheries for
Greenland halibut in these fjords.

STACFIS also recommended that ongoing research programs in different laboratories be described
in detail for the Scientific Council meeting in September 1993 and that the Scientific Council discuss
research coordination at that meeting. STACFIS was pleasad to note the existing joint research
programs, on surveys in Div. 0B and 2GH (Canada-Russia), in Subarea 1 (Greenland-Japan) and
on age reading procedures. These programs have been ongoing for several years.

16. Roundnose Grenadier in Subareas 0 and 1 (SCR Doc. 93/12, 58; SCS Doc. 93/10, 13, 186)

a)

Introduction

A total catch of 193 tons, including 140 tons named "others” taken as by-catch in the Japanese
Greenland haliput fisheries in Div. 0B and 1CD, have been reported to date for 1892 compared with
155 tons for 1991, The catch records presumably included roughhead grenadier, often taken as by-
catch in the Greenland halibut fisheries, but misreported as roundnose grenadier,
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Recent TACs and catches('000 tons) are as follows (Fig. 43):

1984 1985 1986 1987 1988 1989 1990 1991 1992 1993

TAC 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Catch 0.1 0.3 0.1 0.4 0.5 008 0168 016 019
" Provisional.
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Fig. 43. Roundncse grenadier in Subargas 0 and 1: calches and TACs.
Input Data
i) Commercial fishery data

There has been no directed fishary for roundnose grenadier in these Subareas since 1978.
No update of the catch/effort analysis which was presented previously (NAFQ Sci. Coun.
Rep., 1985, p. 72) was possible.

Research survey data
Since 1987 Japan in cooperation with Greenland has conducted bottom-trawl research

surveys in Subarea 1. The trawlable biomass in Div. 1CD for the depth range 400-1 500
m were estimated as follows:

Year 1987 1988 1989 1990 1991 1992

Biomass 45 800" 44 000° 5900° 20300° 41700° 40 200°

' June/July depth 400-1 000 m.
? September/Qctober.

* ApriliMay.

! August/September.
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In 1992 two surveys were conducted in August and in November/December. The August
survey gave an estimated biomass of 40 200 tons in Biv. 1CD while the biomass in the
November/December survey which comprised comparable areas was estimated to be
1000 tons only. The survey results indicated an immigration into the survey area during
the early summer and an emigration during the winter. This migration pattern makes timing
of the survey critical.  Only a few roundnose grenadier were taken at depths less than
600 m. The size of the fish increased with depth and in the direction from north to south.

* In November a trawl survey was conducted by Russia in Div. 0B covering depths between
500 and 1 500 m. Catches were small, maximum catches being 15 kg. Mean length was
41.1 ¢cm and mean age was 7.8 years.

Prognosis

It was observed previcusly (NAFO Scl. Coun. Rep., 1987, p. 71) that the TAC of 8 000 tons
represented an exploitation level of <10% of the biomass estimated from a 1986 Caradian survey,
but about 20% of the biomass estimated frem the Japanese surveys. The surveys did not cover the
entire stock area, as roundnose grenadier also occur deeper than 1 500 m and Subarea 0 was not
included in the estimate. Hence the trawlable biomass was an underestimate. STACFIS advised that
the 1994 TAC should remain at the 1992 ievel of 8 000 tons.

17. Roundnose Grenadier in Subareas 2 and 3 (SCR Doc. 93/12, 29, 74; SC3 Doc. 93/10, 15)

a)

Introduction

Prior to 1979, catches averaged about 26 000 tons but since then have only averaged about 5 000
tons. The provisional 1992 catch of 5 365 tons was down by about half from the estimated 9 000-
14 000 tons taken in 1991 (Fig. 44). There has been no directed fishing effort by EEC-Germany or
USSR/Russia since 1990. These fisheries traditionally tock place in the Canadian zone, primarily
in Div. 3K. The catch by EEC-Portugal increased from about 300 tons in 1989 to 3 211 tons in 199¢,
and has remained high since then. Their 1992 catch was estimated to be about 2 000 tons. Also
in 1992, EEC-Spain reported 2 860 tons. These increases occurred in the Div, 3LM area and were
associated with the increased effort directed toward Greenland halibut. Grenadiers are a by-catch
in this fishery although there is concern that there may be scme misidentification of the species
actually caught, with roughhead grenadiers being reported as roundnose.

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

1983 1984 1985 1986 1987 1988 1889 1990 1991 1992 1883

TAC 11 11 1 11 11 11 11 11 11 11 11
Catch 4 4 5 7 8 6 5 4! g-14%% g

! Provisional.
? Includes estimates of misreported catches which could not be determined precisely.

Prior to the increase in Portuguese catches, the traditional fishery took place in Div. 3K and further
north during the second half of the year. In the 1990s, the majority of catches had been taken in
Div. 3LM and landings were reported over the entire year, reflecting the pattern of the Greenland
halibut fishery.

Input Data

i) Commercial fishery data
Catch and effort data were available from the fisheries in the 'traditional’ areas inside the
Canadian zone from two sources; NAFO Statistical Bulletins and the Canadian Observer
Program. The NAFQ data indicated a continual gradual decline in catch rates from the
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early-1970s onwards. No directed fishery data were available for the period after 1990.
The Canadian QObserver data were available for 1978 to 1991. The catch rates indicated
a fairly stable situation from 1978 until about 1987, but they declined steadily after that.
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Fig. 44. Roundnose grenadier in Subareas 2 and 3: catches and TACs.

Distribution of fishing from the Chserver data indicated that although in some years there
was effort distributed in Div. 2G, 2H and 2J, the most consistent locaticn was in Div. 3K
at about 51°N. Depths fished ranged from just over 500 m to as deep as 2 400 m
although most of the sets during the period were made at depths between 1 000-1 500 m.

STACFIS noted that there are no comparabie data available from the developing fishery
in the NAFQ Reguiatory Area.

Research survey data

Inforrmation on catch distribution from Canadian autumn stratified-random trawl surveys was
presented. It was acknowledged that since the surveys only cover depths to 1000 m, the
infarmatian they provide is limited because the distribution of roundnose grenadier extends
deeper than this. Nanetheless, the highest catches were usually taken in Div. 3K, in the
area corresponding to the location of most of the commercial effort. Catches during the
surveys declined in the late-1980s and early-1990s similar to the declines in the Observer
commercial catch-rate series.

Information was also available from surveys conducted by USSR/Russia fram 1971 to 1992.
In 1992, catches in all Divisions were below those of 1991, No concentrations were found
at the traditional fishing depths in the surveyed Divisions. Catches of roundnose grenadier
had decreased by a factor of 10 since the late-1970s. Mean length and age of the fish
declined between 1991 and 1892. Similar to results from previous years, the mean lengths
and ratio of females to males increased with increasing depth.

c) Prognosis

In the 1990s, the fishery in the ‘traditional’ area within the Canadian zone has declined and
disappeared. Accompanying this decline have been declines in catch rates since about 1987
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based on Canadian Observer data. Research surveys in the area, although restricted to depths less
than 1 00C m, indicate simitar declines during this period. In 1992, results of the Russian survey
indicated no concentrations of roundnose grenadier in the traditional depths fished commercially
for the areas surveyed. The precautionary TAC of 11 000 tons, in place beginning in 1983 was
derived based on the fishery in this traditional area. Catch rates, as derived from Canadian
Observer data, remained stable through most of the 1980s until 1987, Through this period, catches
averaged about 6 000 tons. Since then, catch rates declined by approximately 50% to 1990-91.

STACFIS therefore recommended that the TAC for roundnose grenadier for 1994 be set at a new
precautionary level of 3 000 tons, which is half the catch level for the period of catch-rate stability.
It is emphasized that this can only apply to fisheries in the 'traditional' areas within the Canadian
zZone.

STACFIS recognizes that in the most recent years, the catches of this stock have come from the
Regulatory Area, primarily Div. 3LM. STACFIS has no information on the size or disiribution of the
resource in this area and therefore is unable to comment on an appropriate catch. It is noted,
however, that the effort exerted on Greenland halibut in this region in recent years has been
extensive, and the relatively low by-catch of roundnosé grenadier may indicate a limited resource
in the area. Extensive research is necessary both in the Canadian zone and the Regulatory Area
to better determine the status of the roundnose grenadier resource in these areas.

STACFIS is concerned that there may be considerable species misallocation of grenadier catches
in the developing fishery for Greenland halibut {roughheads being reported as roundnose) and
supports the STACREC recommendation to bring this matter to the attention of the Fisheries
Commission. :

in Divisions 3N and 30 (SCR Doc. 92/84; 93/21, 28, 54; SCS Doc. 93/10)

Introduction

Neminal catches in the Divisions increased from about 750 tons in 1971 1o 132 000 tons in 1875 and
declined to 5 000 tons in 1978,

During this pericd most of the catch was taken by USSR trawlers and Norwegian purse seiners, The
fishery was closed during 1979-86, was apéned under quota regulation during 1987-92, and closed
in 1993.

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

1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993

Advised TAC 0 0 0 0 10 10 28 30 30 30 0
TAC 0 0 0 0 10 15 28 30 30 30 0
Catch G 0 0 0 1 7 9 25! +' 0'

' Provisional.

Input Data

i) Commercial fishery data

No commercial fishery data were available.
i Research survey data

USSR acoustic surveys during 1975-77 indicated a mean biomass of 912 000 tons. The
mean stock size from 1981-89 was about 303 000 tons. Due 1o stocks mixing prior to
spawning, STACFIS was unable to quantily what proportion of the 991 000 tons estimated
from the USSR acoustic survey in May 1980 in Div. 30 would spawn in Div. 3L and in Div.
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3NO. A USSR acoustic survey canducted in June 1981 in Div. 3N did not detect capelin,
however, STACFIS conciuded that the survey probably occurred before the arrival of
spawning fish,
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Fig. 45. Capelin in Div. 3N and 30: catches and TACs.

An acoustic survey by Canada in Div. 3NO during 23 June-3 July 1992 provided a biomass
estimate of 4 400 tons, There was a virtual absence of mature capelin older than age 2
in the survey area. Given the colder-than-narmal bottom water temperatures and late
spawning on beaches in Newfoundland in 1992, the very low biomass of mature capeiin
in Div. 3NO was most probably related to abnermal hydrographic conditions. STACFIS
concluded that the Canadian acoustic survey occurred prior to the arrival of mature fish
on the spawning grounds,

An 0-group‘capelin survey which was conducted by Russia in Div. 3LNO during 15-30
November 1991 indicated that the 1991 year-class was 88% of the strength of the strong
1983 year-class.

Trends of capelin stocks in adjacent areas

An acoustic survey in Div. 2J and 3K by Russia during’ 30 Octcber-15 November 1992
resuited in a biomass estimate of 9 600 tons, and by Canada in October 1992 in an
estimate of 31 900 tons. For both survey series the 1992 acoustic biomass estimates were
the lowest in their respective series.

Since 1990, as inferred from an examination of cod stomachs and somewhat from capelin
by-catches collected in annual bottom trawl surveys by Canada during November and
December, capelin in Div, 2J and 3KL have become aggregated into one area on the
Southeast Newfeundland Shelf and the northeastern slope of the Grand Bank in Div. 3KL.
In the 1980s, capelin were cbserved in two distinct areas, aneg in narthern and western Div.
2J and 3K and the second in northeastern Div, 3L.

c) Prognosis

As in recent assessments of this stock, STACFIS had no-data on Div. 3NO on which projections
could'be based. Similar patterns in year-class strength and biemass have been observed in capelin
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stocks in Div. 2J and 3K, Div. 3L and Div. 3NO. Based on acoustic surveys, spawning stocks of
capelin in Div. 2J and 3K and Oiv. 3L are expected to be low in 1933. STACFIS is concerned about
the apparent low biomass leveis in the Div. 3NO stock because of the implications for future
recruitment to the stock and because of the importance of capelin as a forage species. Based on
the above considerations, STACFIS recommended that this stock be given maximum protection and
advises that no capelin fishing be allowed in Div. 3NO during 1994.

19. Squid in Subareas 3 and 4 {SCS Doc. 93/10, 13)

a)

Introduction

Catches in Subareas 3 and 4 started showing an upward trend in 1989 with a total of 7 000 tons
and an additional 6 800 tons in Subareas 5 and 6. in Subareas 3 and 4, catches increased to
11 000 tons in 1990 and subsequently declined to 2 000 tons in 1992, while in Subareas 5 and 6,
catches increased to 19 000 tons in 1392. Catches in Subareas 3 and 4 in 1992 were limited to by-
catch in the silver hake fishery.

Recent TACs and catches('000 tons) are as follows (Fig. 46):

1984 1985 1986 1987 1988 1983 199C 1991 1992 1993

TAC 150 150 150 150 150 150 150 150 150 150
Catch 4 1 + 2 1 7 11! 41 2!

' Provisicnal data.
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Fig. 46. Squid in Subareas 3 and 4: catches and TACs.

In comparison, the following statistics (000 tens) are recorded in Subareas 5 and 6 for the last 5
years:

1988 1989 1990 1991 1992

Catches 2 7 12 12" 18!

' Provisicnal.
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20.

b)

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 1o be most
important for current management, this relationship is poorly known. To estimate the recruitment, a
juvenile survey which is conducted a few months in advance of the start of the fishery wili be
needed. The basis for management was discussed extensively by ICNAF and was changed after
1973, when it was concluded that fishing levels were having no harmiful effect on subseqguent
recruitment. In 1979, from a theoretical point of view, effort regulation was considered to allow more
effective management, but some practical difficulties hampered its enforcement. [n 1980, it was
conciuded that a TAC of 150 000 tons in conjunction with effort constraints remained the most
satisfactery means of preventing over-explaitation in years af moderate or high abundance. In years
of low abundance the fishery would be self-regulated.

Prognosis

There was a smal scale directed fishery for squid in 1989-91 but in 1992 only squid by-catches
were recorded in the silver hake fishery. Without up-to-date information on the squid stock,
especially for recruitment, STACFIS is not able to provide updated advice and this situation wil
remain as long as there is no research effort.

Shrimp in Subareas 0 and 1 {(SCR Doc. 93/64, 70,.72. 81, 8CS Doc. 93/16)

aj

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 1872 to almost 43 000 tons in
1976, fluctuated thereafter, but stabilized around a level of 44 000 tons during 1985-88. Preliminary
statistics for 1992 indicate total catches of about 63 000 tons. The fishery has been regulated by
TAC since 1977 (Table 5A; Fig. 47).

Tabie 5A. Shrimp in Div. 0A and Subarea 1; nominal catch and TAC (tons) included in TAC advice.

1983 1984 1985 1886 1987 1988 1989  1990' 19917 1992' 1993

Div. 0A

Total 5413 2142 2640 2995 6140 €087 7235 6177 6783 7493

SA 1 Offshere, South of 71°N

Total 33 854 33741 39547 41589 40020 37 562 42 696 46 596 50 544 55 864

0+1 offshore catch® 39267 35883 42 187 44584 46160 43649 49931 52773 57332 62 958
0+1 advised TAC? 29500 29500 36 C00 36 000 36000 35000 44 000 50000 50000 50000 50000
0+1 effective TAC?3* 34 625 34 925 42 120 40420 40 120 40 120 45245 45245 46225 44 200 40 600°

' Provisional data.

2 QOffshore scuth of 71°N. .

* Including TAC in Div. 0A: 1983-84 - 5 000 tons, 1985-88 - 6 120 tons, 1989-90 - 7 520 tons, 1891-92 - 8 500 tons.
* Not including catches from vessels <75 GRT.

 8A 1 offshore south of 68°N + Div. DA.

During the history of this fishery, the fishing grounds in Div. 1B have been the most important. Since
1887, however, there have been increasing catches in Divisions south of 1B.

The fishery in Div. 0A usuzlly takes place from July to November. In Subarea 1 the fishery occurs
in all months of the year, however, early in the year it is often confined to the fishing grounds in Div.
1C, 1D and 1E due to ice coverage in Div. 1A and 18. This was also the case in 1992.

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 1287
catches increased to about 11 000 tons, decreased steadily to about 1 077 tons in 1991, and
increased to 2 647 tons in 1992. This fishery narmally occurs from June to November.
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The West Greenland inshaore shrimp fishery was relatively statle from 1972 1o 1987 with estimated
catches of 7 000-8 000 tons annually {except for 10 000 tons in 1974). Since 1988 caiches have
been increasing. Preliminary statistics indicate a total catch of 21 000 tens in 1992,
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Fig. 47. Shrimp in Subareas 0 and 1: catches and TACs.

Total caiches (tgns) for all Subarea 1 are shown in Table 5B.

Table 5B. Shrimp in Subarea 1: total nominal catches.

1983 1984 1685 1986 1987 1988

198¢  1990" 1891' 1gp2!

SA 1 offshore
(south of 71°N)

33854 33741 39547 41589 40020 37 562

42696 46596 50544 55864

Greeniand (N of 71°N} - - 4349 11045 10700 B660 2522 2121 1077 2647
Greenland (Inshore®) 7500 7500 7500 7500 6921 10233 13224 15386 17 891 21 148

Total 41354 41241 51396 60134 57841 54455 58442 84 103 62512 79659
' Provisionat.

2 Inside 3-mile limit. Inshore component of total catch is estimated.

At the June 1992 Mesting STACFIS advised a reduction in the TAC for Subarea 1 south of 71°N and
adjacent areas in Subarea 0 frorn 50 000 to 40 000 tons in both 1992 and 1993. No reductions in
TAC were imposed in either 1992 or 1993 for the Greenland fishery, but other measures to reduce
the fishing pressure were implemented: minimum mesh size was increased from 40 to 55 mm {(April
1, 1993), an Observer Program was initiated, and the size of the fleet is being reduced. Canada
did not implement a reduction in TAC in 1982, but a reduction of 1 700 tons in 1993 is provisional
on the 18983 assessment of the status of the resource. Also, an increase in mesh size is planned

for 1993, pending new studies on the appropriate size.
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input Data

i)

Commercial fishery

Fishing effort and CPUE (Fig. 48). Catch and effort data from the shrimp fishery in 1992
were available from Canadian vessel logbeooks for Div. 0A and from Greenland logbooks
for Subarea 1.

An overall increase in effort was observed from 1987 to 1991, followed by a slight decrease
in 1992,

2.00 T T T T T T T T T T
1.50 [ B .

1.00 |~

Standardized CPUE

- Canadian Index (SA 0) -

0.0 I Large Shrimp Index (Div 1B) ]
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Fig. 48. Shrimp in Subareas 0 and 1: standardized CPUE indices from Div. 0A, Div.
1B and 1CD compared to nominal offshore catches (excluding catches
north of 71°N in Subarea 1).

Unstandardized yearly catch rates were calculated using Canadian vessel logbook data
from Div. QA from 1981 to 1992. Because of seasonality in the ¢atch rates and changes
in the fleet over time, the same data were analyzed using a multiplicative model to produce
standardized yearly catch rates. The series shows two periods of stable catch rates (1983-
86 and 1989-92), separated by significantly higher levels in 1987 and 1988.

From 1987, loghook data from 27 Greenland trawlers, which record the shrimp catch by
gize category in the logbook, were used in a multiplicative model to establish a CPUE index
for large shrimp >8.5 g (mainly females), for which discard is supposedly at a law level.

Hereby the uncertainty in interpretation of catch rates caused by possible changes in
discarding procedures should be minimized. The index in Div. 1B showed a decrease from
1987 to 1989 followed by stability from 1989 to 1992, The index in Div. 1CD fluctuated
without trend over the period 1988-92.

Length and age compaosition. Length frequency distributions obtained by abservers were
available from the commercial fishery in Div, 0A from 1981 to 1992 and in Subarea 1 from
1990 to 1992, The relative impartance of the 1985 year-class was evident in 1990 as it
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recruited to the fishery, and in 1991, when it clearly dominated the catches. This year-class
was expected to change sex tetween 1991 and 1992, occurring as age 7 females in the
1992 catches. Although it contributed significantly as such in 1992, its occurrence was
weaker than expected. Also evident was a strong component of large male shrimp,
theoretically the 1986 year-class. This year-class was, however, considered to be weak
based on data from preceding years.

The data from Div. OA (separated by age) showed that the trend in catch rates series is
due to the female component (age 7+).

Shrimp discards. In Div. OA, discard rates increased from 1987 to 1991 and declined
slightly in 1992, consistent with the growth and recruitment of the 1985 year-class. Since
1981, the observed average discard rate has varied between 2.3 and 6.5%. These figures

- are considered underestimates of the actual discard rate.

A Greenland study, initiated in 1920 to estimate shrimp discarding practices in Subarea
1, was centinued in 1991 and 1992. Levels of discards in Subarea 1 were estimated at
approximately 11 000 tons in 1990 and approximately 9 000 tons in 1981, In 1992 a
discard of approximately 7 000 tons was estimated. This level of discard is not comparable
to those of 1990 and 1991, since Greenland vessels in 1992 were allowed in excess of
vessels quotas to land about 10 500 tons of small shrimp. The estimates indicate only a
marginal decrease in discards.

Length frequency distributions obtained from the study showed that the 1985 year-class
was heavily discarded in both 1990 and 1991.

Research survey data

Abundance estimates. The data from the surveys from both offshore and inshore in
recent years were recalculated for all years based on new information on wing spread.

Offshore: in July-August 1992, a stratified random trawl survey was carried out in the main
area of shrimp distribution in Div. 1A to 1E and the adjacent part of Div. 0A. The area
surveyed was the same as in 1990 and 1891 but extended south of the areas covered in
1988 and 1989. Because commercial fishery data suggest that shrimp densities in these
southern areas appeared very low for the earlier years, the estimates from all five surveys
were considerad to be comparable,

The trawlable biomass estimates are as follows:

Biomass {'000 tons) 1988 1989 1980 1991 1992
South of 71°N 171 192 175 119 179
North of 71°N 22 11 12 6 21
Total ’ 193 203 187 125 200

The estimated numbers of shrimp in the total areas surveyed are shown in the following
iable by sexual stage and year:

No. of shrimp (hillions) 1988 1989 1990 1991 1992
Males (age < 7) 23.9 329 224 14.0 249
Ferales (age 7+) 10.0 6.4 8.2 53 6.5

Total 33.8 39.3 30.6 19.3 31.4
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c)

The abundance of male shrimp increased in 1989, due to the 1985 year-class, decreased
in 1990 and 1991 and increased again in 1992 to the level of 1888, The number of female
- shrimp decreased frarn 1988 to 1989, increased in 1990, decreased in 1991 to the lowest
number observed, and increased again in 1992 to the levei of 1989.

Analysis of the research length frequency data showed the predominance of the 1985 year-
class in 1989, 1990 and 1991 throughout the offshore area. In 1989, abundance was
highest in shallower water, most animals being males of the 1985 year-class. in subsequent
years, abundance was higher tc the north and in deeper water, reflecting the growth and
behaviaur of this strong year-class. In 1992 recruitment of new year-classes {primarily the
1987 year-class) is indicated, especially in shallow water to the south.

In the abundance-at-age estimates, the 1985 year-ciass was well identified up to 1991. In
1992 this year-class was expected to change sex, but the number of small females was
lower than expected. At the same time results show that the 1986 year-class, which was
assumed to be weak in the length frequencies from earlier years, appears strong. Some
concerns were raised, however, on the estimation of year-class strength from survey
resuits, which are influenced by a few very high catches.

Inshore: in September 1992 a stratified-random trawl survey was conducted in the inshore
areas in Disko Bay and Vaigat (Div. 1A). Biomass was estimated at 47 000 tons, close to
the estimate from a similar survey in 1991. ‘

The overall size compasition of shrimp from the inghore survey in 1991 was similar to that
for the offshore in relation to the occurrence of modes. In the inshore area, howsaver, there
was a higher proportion of younger male shrimp with a modal length of about 17 mm
carapace length (CL}, likely representing the 1987 vear-class. In 1992, this group was
found at 18.5 mm CL. Overall abundance of shrimp was similar in 1991 and 1992, but
there was an evident shift in distribution between areas. In 1992 abundance of shrimp
decreased in the southern parts of the Disko Bay and increased in the central areas and
to the north in the Vaigat.

Assessment Results

Indices from the commercial fishery showed that the abundance n 1989-92 was stable but lower
than the high 1987-88 level. The high level can be explained by the recruitment to the female
component of at least two strong year-classes. The decrease from the 1987-88 level can be
explained by mortaiity (both fishing and natural) of these year-classes. The stability since 1989 was
maintained by recruitment of the strong 1985 year-class.

The research survey index from 1988 to 1992 varied around a level of 180 000 tons. The high
biomass estimate in 1989 was due, in part, 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 low 1991
gstimate might have been due to a decreased availabiiity of shrimp to the research gear and/er
survey area in that year and therefore the previous concerns for the level of the spawning biomass
are no longer valid.

The strong 1985 year-class recruited to the fishery in 1980. It maintained catch rates in both 1891
and 1992 and should contribute significantly to the catches again in 1993, Data from both the 1992
survey and commercial fishery in Div. 0A suggested that part of the 1985 year-class did not change
sex between 1991 and 1992. The reasons why a year-class would not change sex as expected

- could pe related to density dependent or environmental factors. Accepting the former suggests the

stock is healthy. If environmental factors apply, the implications are uncertain.

However, it is not until the performance of the 1993 fishery and results of the 1993 research survaey
are reviewed that evaluation of the status of the 1985 year-class with respect to abundance,
maturation and overall contribution to the 1984 fishery can be made.

Further, the prospects for recruitment do not appear 1o be as bieak as forecast in 1992, The 1987
year-class snows some potential, and survey data in 1992 indicate the possibility of a strong 1989
year-class.
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Prognosis

Given the success of the 1992 fishery and the estimate of shrimp biomass from the survey in 1992,
it would appear that the 1991 survey undersstimated the biomass and consequently that the
concerns expressed about the level of the spawning biomass in 1992 are no longer valid. Also, no
imminent recruitment failures were evident in the most recent data. Therefore, the basis for the
STACFIS advice in June 1992 for a reduction of the TAC in 1993 by 10 000 tons no longer applies.

In light of recent stable trends in catch rates, the appearance of new year-classes in size
composition data and the apparent stability in biomass estimates STACFS advised that the TAC
in both 1993 and 1984 be set ai 50 000 tons. Concern is, nevertheless, expressed over the steady
increase in catches in recent years. Continuation of this trend Is not considered a cauticus approach
to resource management and could lead to over-exploitation. Any increase in fishing pressure
should only be done after a level has been maintained for several years with no negative effects on
stock size and compaosition.

Response to Denmark (Greenland) Request for Advice

The Sclentific Council was requested to consider for Northern Shrimp in Subareas 0 and 1, the
biological and practical implications of combining ail areas of stock distribution (i.e. including
Subarea 1 north of 71°N and Subarea 1 inshore} for stock assessment purposes.

Available commercial and survey samples from Div. 0A and Subarea 1 both north and south of 71°N
and inshore in Div. 1A showed the occurrence of similar modes in the length distributions, and that
the 1985 year-class was prominent in all arsas. Although differences were observed in the
abundance of size groups between areas, it was agreed that the areas might constitute paris of a
single population. STACFIS nated that studies are being undertaken to determine the relationships
between shrimp from the different areas by genetic methods.

Shrimp in Denmark Strait (SCR Doc. 93/51, B0, 63, 65, 66, 84; SCS Doc. 93/16)

a) Introduction
The fishery was inftiated 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 1992 (Fig. 49}. In 1992 the total nominal catch was about 7 200 tons.
Receant catches and TACs (tons) are as follows:
1983 1984 1985 1986 1987 1988 1980 1990 1991 1992 1993
Total catch

eastern side

43 742 1794 1150 1330 1424 1326 281" 465" 1 440"

Total catch

weslern side

4132 5989 6316 9814 10848 11125 9416 9895 8189 5767

Total

Effective TAC
western side

4175 6731 8110 10964 12178 12549 10742 10276 8654 7207

Advised TAC 4200 4200 5000 .. 10 000? 10 0002 10 000° 8000 5000

5725 5245 6080 7525 77258 8725° 9025 14100 14500 13000 9563

' Provisional.
? Advised as a precautionary measure.
? Not including Greenland fishery north of 60°30'N.
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The fishery takes piace primarily in the area of Strede Bank and Dohrn Bank as well as on the
siopes of Storfiord Deep. The available fishing grounds at any given time depends heavily on the
ice conditions. The main fishing area extends from approximately 65°N to 67°30¢'N and between
26°W and 34°W. Effort patterns of the three most important fleets (Greenland, Norway and |celand)
were variable. Since 1980 the effort has decreased in both spring (January-June) and auturmn (July-
December). The Norwegian effort during the spring fishery was variable betwesn 1986 and 1990,
but increased substantially in 1991 and 1992, while effort in the autumn fishery increased to 1989,
declining thereafter. The overall pattern over the years was quite variable for the lcelandic fishery.
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Fig. 49. Shrimp in Denmark Strait: catches and TACS.

b) Input Data

)

Commercial fishery data

Fishing effort and CPUE. Catch and effort data from logbooks were available from
Greenland, Nerway, Iceland and EEC-France since 1980, and from Denmark and Faroe
Islands since 1986,

Total effort values showed the same pattern as caich. Between 1980 and 1989, effort
increased from about 35 000 houwrs 1o more than 100 000 hours, declining thereafter to
about 82 000 in 1992. 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.

Unstandardized caltch rates (Fig. 50) were without trend from 1983 to 1987 followed by a
substantial decline to 1989, Values for 1290, 1891, and 1992 were similar 1o the low 1989
level. The 1989-92 level was about 50% of the level seen from the early to mid-1980s.

Standardized catch rates serles were calculated (Fig. 51). for the period 1987 to 1992 for
the three countries, Greenland, Norway and lceland. The Greenlandic catch rate declined
steadily since 1987 whereas the Norwegian catch rate declined from 1987 to 1989 and
remained stable thereafter. The Icelandic catch rate remained relatively stable between
1987 and 1989, increased substantially between 1989 and 1991, and remained stable
between 1981 and 1992.
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Fig. 50. Shrimp in Denmark Strait: unstandardized catch rates.
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Fig. 51. Shrimp in Denmark Strait: standardized calch rates.

Biological data. The Icelandic observer samples taken in the autumn of 1987 and 1988
showed that the catches east of the midline were comprised mainly of female shrimp with
a distinct mode at 30 mm CL. The 1990 autumn samples showed the increased importance
of the male component (about 50% compared to 32 and 26% in 1987 and 1988). The
1991, 1992 and 1993 samples taken in spring showed that male shrimp dominated &t this
time in all three years.
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c)

S

The occurrence of a companent of female shrimp with a mode at 26 mm In the 1930
samples suggested that sex change occurred earlier than normal. A study of female
maturity ogives in lcelandic samples in the years 1985 t¢ 1992 suggested a drop in the
values of L, for the year 1930 only.

i} Research survey data

A stratified-random trawl survey was conducted by Greenland in Denmark Strait in
October, 1992. The biomass estimate of 1 044 tons was lower than the 1990 estimate
(1 880 tons) for the same area. The Norwegian surveys from 1985 to 1989 produced
estimates between 25 000 and 50 000 tens. Investigations showed that differences in
survey design should cause the Greenlandic survey (stratified-random) to provide hiomass
estimates of only 20-30% of the Norwegian survey (fixed stations) results.

Greenland survey samples from 1989, 1990 and 1992 showed an increase in the
proportion of males over the period which was consistent with a trend evident from the
1985 to 1989 Norwegian surveys. However, overall abundance declined, especially for

females.
' Percent males
1985 1986 1987 1988 1989 1990 1991 1992
Norway - 438 41.4 53.5 58.5 58.0
Greenland 63.1 6825 - 78.3

The data also showed that males in 1990 and 1992 did not attain the large sizes evident
in 1989, Further, the proportion of small females was higher in 1992,

The survey data showed an increase in the total numbers in the western part of the survey
area in 1992. The number of both males and females were only 10% of the abundance of
the stratum with highest abundance in 1990. Abundance increased in the area around the
mid-line between Greenland and Iceland.

iii) Future studies

STACFIS also noted that in order to assess whether ar not the process of sex inversion has
changed since 1990, additional sampling would be required from all fleets over the entire
fishing season. As well, a study of all samples available from each fleet should be initiated.

Assessment Results

As interpreted in recent years, the abundance of the resource on the fishing grounds is thought to
be at a lower level than it was during the first half of the 1980s. The decrease of CPUE associated
with an increasing proportion of male shrimp in the survey data reflects a decrease in the
abundance of the females.

Standardized catch rates showed different trends for the icelandic, Norwegian and Greenlandic
fleets. The Greenlandic data show a declining trend from 1987 to 1992, whereas the Norwegian data
suggest stability since 1989, and the Icelandic data an.increase since 1988. Therefore, there is
seme uncertainty whether the stock has stabilized since 1989.at a low level, as indicated in the
unstandardized catch rates and Norwegian data, or is stili declining as suggested in the
Greenlandic CPUE and in the estimates of biomass, At present, it is not possible to determine

* which s correct.
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d) Prognosis

In 1991, STACFIS advised an arbitrary reduction of the TAC fram 10 000 {ons to 8§ 000 tons in
respanse to the low levels of biomass. In 1992 a further reduction to 5 000 tons for 1993 was
advised in an attempt to provide protection for the spawning biomass and rebuild the stock, Given
the continued low level of the shrimp stock abundance in Denmark Strait and the uncertainty in the
interpretation of the abundance indices, STACFIS advised that the TAC for 1994 should be 5 000
ons.

STACFIS anticipates that this TAC level of 5 000 tons will have to be maintained for several years
to be effective.

Other Finfishes in Subarea 1 (SCR Doc. 93/26, 53, 58).

Based on annual EEC-Germany groundfish surveys (1982-92) off West Gresnland (0-400 m) a drastic decline
in total fish biomass indices were observed beginning in 1988. The mast abundant fish species (cod, redfish,
American plaice and spotted wolffish) contributed most to the decline. In 1992 the overall decrease in
biomass and abundance continued and amounted to 41% and 29%, respectively, in comparison with the fast
1991 estimate.

During the annual joint Greenland/Japan surveys (1987-32) covering the depth range between 400 and 1 500
m in Div. 1A-1D, with emphasis on Greenland halibut, roundnose grenadier and redfish, the proportion of
other finfish in 1982 amounted to about 20% of total fish biomass, which is at the same level as in 18991, As
in the EEC-German survey the fotal biomass of other finfish decreased by 49% from 1991 to 1992,

There was no clear explanation to the decline in biomass, and it can not be explained by fishery. The
phenomenon was cbserved elisewhere in the North Atlantic and among oihers, off eastern Canada.

A longline trial fishery for deepwater fish in Div. 1D and 1E in 1992 was carried out in cooperation between
Norway and Greenland in May-June. Besides Greenland balibut the main catches consisted of roughhead
grenadier, blue hake, northern woiffish and skates. Catch per 1 000 hooks for roughhead grenadier, blue
hake and northern weolffish was 57, 16 and 12 kg, respectively.

V. RESPONSES TO FISHERIES COMMISSION REQUESTS
The following are the STACFIS responses to guestions by the Fisheries Commission:
Cod in Divisions 2J, 3K and 3L (SCR Doc, 93/47)

The Scientific 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 likely to be available in the Regulatory Area in future years. Information
was also requested on the age composition of that portion of the stock occourring in the Regulatory Area.

The stock separation issue has been reviewed previously (NAFO 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 cf the proportion of the cod biomass in Div. 3L in the Regulatory area were updated to include
the 1992 research vessel survey data. The results for autumn surveys were similar to those presented
previously. The spring survey series continue to show an increasing trend in the percentage of biomass in
the Regulatory Area, with consecutive time series highs of 10.1 and 16.1 % in 1991 and 1992 respectively.
The results from the survey series used are as follows:
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Season RV . Years RV Range of proportions of Div. 3L bicmass

survey survey occurring in the Regulaiory Area

conducted conducted (1292 values in brackets) Average
Winter 1985-86 : 23.8-26.8 253
Spring 1877-92 0.4-10.8 (16.1) 4.4
Autumn 1981-92 0.5-7.7 (1.2) 28

The proportions abserved 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.

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 Regu'atory Area at that time of year was less than 1%,
on average, of the total Div. 2J+3KL biomass. The average breakdown of bicmass by Division is as follows:

Mean relative prcportion of 1992 Autumn
Division Div. 2J+3KL bicmass (%) (%)
2J 33 3
3K 34 15
aL 33 82

Survey data indicated that the proportion of tetal 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 irends. Values
presented from recent spring and autumn surveys may be underestimated as there is evidence that there
may be a distributional shift of cod to deeper water, These surveys are conducted to depths of 400 fathoms
{ 732 m). Cod have been observed during winter hydroacoustic surveys in depths to 930 m and sampling
reported from Portuguese commercial fishery in 1992 show cod catches in Div. 3L to 911 m.

Age compositicns derived from spring and autumn surveys in Div. 3L indicated that for most years there was
a higher propertion of younger cod in the Regulatory Area. Estimates for winter surveys showed that age
compositions ware similar in both areas. Cod age compositions from autumn research vessel surveys
combined for Divisions 2J+3KL were similar to those which occurred in Div. 3L inside the 200-mile fishing
Zone.

VI, AGEING TECHNIQUES AND VALIDATION STUDIES
1. Report on Methods of Ageing Silver Hake Otoliths

STACFIS continued to support co-operative studies on silver hake otoliths by Canada and Russia. As was
stated in reports of the past two years, STACFIS recognized that experiments to validate age readings using
radic-nuclectides was ongeoing and encouraged its completion. STACFIS reiterated its previous
recommendation that upon completion of the radio-nucleotide studies, one comprehensive ageing manual
be prepared by Canadian and Russian scientists.

2. Report on the Otolith Exchange of American Plaice and Greenland Halibut

Exchanges of otoliths from American plaice and of otoliths and scales from Greenland halibut from various
areas in the Northwest Atlantic have been carried ocut. For American plaice, the exchange was complete but
the results have not yet been tabulated. Further work on age validation of American plaice from Div. 3M was
also underway to estimate length-at-age from back-calcuiation {measurement of growth rings on otoliths) and
compare these with the mean length-at-age from otolith readings. This work has focused on the strong 1879
year-class which was dominant in-the catches from the Canadian RV surveys in 1982-85 and was still
occurring in the fishery.
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For Gregnland halibut, the exchange was angoing and results will be tabulated when completed. For many
readers, scales were proving to be very difficult, if not impossible, to interpret.

3. Other Ageing and Validation Studies Reported

STACFIS had no further contributions on agei-hg.

VIl. GEAR AND SELECTIVITY STUDIES

Ne new information was available on gear research. It was anticipated that scientists involved in gear
research will be preparing results of their work for the upcoming NAFO Special Session during the Annual Meeting
in September, 1923,

Viil. RELATICNSHIPS BETWEEN ACOUSTIC BIOMASS ESTIMATES AND OTHER METHODS
STACFIS noted its recommendations at the 1992 meeting.

There was no contribution on this item. Recognizing the importance of this item in relation to assessment
work, STACFIS reiterated its recommendation for special research that the relationship between acoustic survey
estimate of mature biomass and inshore catch rates continues 1o be investigated (NAFO Sci. Coun. Rep., 1992, p.
19). '

IX. REVIEW OF SCIENTIFIC PAPERS

Recognizing the large number of SCR documents presented at this meeting and the lack of adequate time
to review the majority of the non-assessment type papers, STACFIS deferred SCR Doc. 93/5, 22, 23, 30-39, 41-43,
45, 48, 55-57, 60, 65, 68 and 69 for consideration at the September 1993 Mesting. 1t was noted that some data from
some of the above documents were presented to STACFIS for certain assessments.

Three documents containing biological information relevant to this meeting were reviewed and are
summarized below.

1. Greenland Halibut Feeding {SCR 93/17; 18)

These documents dealt with feeding of Greenland halibut in the area where the Spanish deepwater fishery
takes place, around the Flemish Pass, at depths between 700 and 1 500 m. A 24 hour feeding cycle was
found according to which young individuals reach maximum intensity of feeding between 0600 and 1200
hours, whereas the largest individuals showed peaks at dawn and at dusk. An inverse relationship was found
between intensity of feeding and catch rates.

The most important prey items were identified as follows: Cephalopods (32%), decapod crustaceans (22%)
and fishes (39%). Cannibalism accounted for 2%. Waste products originated by commercial fleets also
appeared as an important component of the diet. The variation of the diet according to predator size,
bathymetric distribution and season of the year, was also described. The Index of stomach emptiness was
found to decrease with the length of the predator.

2. Cod Trophic Relations on the Newfoundland Shelf (SCR Doc. 83/14)

Data on the distribution, size-age compaosition and feeding of cod in NAFQ Div. 3KLNQ in the spring-summer
seasons of 1987-91 were summarized. The diet of cod from Div. 3K was dominated by shrimp, from Div.
3NO by sand eel, and from Div, 3L by crab. Capelin was an important prey for cod in all areas. The
distributicn and biomass cf the first three species did not show significant year-to-year variations. These
species appeared to dominate the cod food supply and provide sustained minimum food requirements for
sustenance of the populaticn. Since the distribution and stock size of capelin were highly variable, the
proportion of capelin contributing in cod diets was also varizble. These changes were proposed to have
been a major reason behind abrupt variations of yearly growth increments in cod during 1985-81,
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X. OTHER MATTERS
Progress Report on the September 1993 Special Session

STACFIS received a status report for the Symposium on "Gear Selectivity/Technical Interactions in Mixed
Species Fisheries® from the co-conveners S. Murawski (USA) and P. A. M. Stewart (EEC-UK). STACFIS
encouraged the view of the co-conveners to set up a poster session and endorsed the draft program for the
symposium as proposed by S. Murawski. The committee was pleased with the comprehensive slate of
papers received to date, and was thankful to the co-conveners for their enthusiastic work preparing for what
appears to be an interesting and popular program.

Progress Report on the September 1994 Special Session

STACFIS noted that the Environmental Subcommittee had addressed the pregress to date on the Symposium
on "Impact of Anomalous Oceanographic Conditions at the Beginning of the 1990s in the Northwest Atlantic
onthe Distribution and Behaviour of Marine Life" (co-conveners E. Buch (EEC-Denmark), M. Sinclair (Canada)
and M. Stein {EEC-Germany)), and was pleased with the considerable progress made with preparing and
circulating the announcement notices for this Symposium.

Progress Report on the September 1995 Special Session

STACFIS received a Working Paper from the co-conveners J. Sigurjonsson (Iceland) and G. Stenson
{Canada) reporting the proposed general theme of the Symposium and some potential spegific topics.
STACFIS was pleased with the proposal and suggested some additional specific topics. The Assistant
Executive Secretary was requested to convey these to the co-conveners.

Review of Arrangements for Conducting Stock Assessments and Documentation of Assessments

STACF!S noted its preliminary discussion (under Agenda ltem 11.4.8) on the imporiance of having periodical
workshops on stock assessment methodology every second or third year. It was agreed that further
discussions should be undertaken by the Scientific Council. It was agreed that this matter should be
undertaken at the September 1993 Meeting in conjunction with the question of restructuring the Scientific
Council.

Review of Report by the Joint ICES/NAFO Working Group on Harp and Hooded Seals

STACFIS reviewed the report presented by the Working Group on the Workshap on Survey Methodology for
Harp and Hooded Seals which was held during 5-12 October, 1892 in Archangelsk, Russia. During the
workshop, documentation describing current survey methodologies and results was presented. Much of the
current work had been directed at aerial survey technigues incorperating photegraphy andfor visual
techniques for population enumeration. There was also considerable discussion on the methods of analysis
once the survey data had been collacted, and a list of potential preblems and sources of error identified.
It was stressed that careful attention must be paid to these considerations when designing, analyzing and
reporting on surveys,

A numper of conclusions were reached during the Workshop: efforts should be continued to improve the
biological, technical and analytical aspects of estimation surveys, all sources of potential errors shouid be
considered when planning, conducting analyzing and reporting surveys, direction and extent of potential
errors should be estimated whenever possible using the appropriate statistics, and groups using these data
should inciude considerations of the statistics. The Workshop also suggested that a future Workshop be held
to examine more closely the statistical aspects of the estimation survey methods. The final recommendation
of the Workshop was that the proceedings be pubtished by either ICES or NAFO.

STACFIS endorsed and supported all of the recommendations as well as the suggestion for a future
Workshop. it was considered that the proceedings would be most appropriately published in the ICES
Cooperative Research Report series. It was also agreed that a volume of Council Studies should be made
available to the Warking Group for publication of a collection of papers from the Workshop if they were
deemed 10 be of acceptable standard. The Secrétariat was requested to pass this information along to the
Chairman of the Warking Group. The letter should also indicate NAFQ's continuing interest in activities of
the Working Group. .
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Other Business
a) Liver Abnormalities in American Plaice in Subarea 3
It was noted that a prefiminary note was received by the Secretariat from a private research group
in Newfoundland regarding high levels .of incidence of liver abnormalities in American plaice in
Subarea 3. STACFIS agreed this matter should be reviewed during the September 1993 Meeting.
b) Topic for Review of Assessment Methods
Regarding recommendation made under Item !.4.a, STACFIS agreed that discussions on selecting
possible fopics for review of assessmant methods should be deferred to the September 1993
Meeting.
Acknowledgements
There being no other business, the Chairman thanked the committee members for their good cooperation

and extended special thanks to the Designated Experts having had the most strenuous work during the
meeting. The meeting was then adjourned.
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ANNEX 1. REPORT OF THE SUBCOMMITTEE ON ENVIRONMENTAL RESEARCH

Chairman: M. Stein Rapporteur: K. Drinkwater

- The Subcommittee met ét the NAFO Headguarters at 192 Wyse Road, Dartmouth, Nova Scetia, Canada, on

3 June, 1993, to consider environment-related topics and repart on various matters referred to it by STACFIS.
Scientists attended from Canada, Denmark {in respect of Farce islands and Green[and) European Economic
Community, iceland, Japan and Russian Federation. o

1.

. The Subcommittee reviewed the following documents SCR Doc. 93/1, 8,19, 27, 33, 38, 41, 44, 46, 49, 50,
87, 88; SCS Doc. 9312 . .

Chairman’s Report

The Chairman welcemed the Subcommittee members and noted that they were meeting at the beginning of
the NAFO Scientific Council Meeting as recommended by the Environmental Subcommittee last year and
agreed upon by the NAFO Scientific Council. By holding the meeting early, environmental information would
be available prior 1o discussion of stock assessments.

The Chairman also noted that although the number of papers this year was down, they were of high quality.

Marine Environmental Data Service (MEDS) Report for 1992 (SCR Doc. 93/46}

During the last year MEDS completed the implementation of their new guality control and duplicate checking
programs and they are busy processing their backlog of data.

a)

b}

c)

d)

Data Collected in 1992

Data from 3 082 oceanographic stations collected in the NAFO area were sent directly to MEDS in
1992, An additional 3 659 stations were received through Integrated Giobat Ocean Service System
(IGOSS).

The number of stations occupied whose data have not been received by MEDS was 3 597,
approximately 35% of the total stations cccupied. In comparison, 55% were not received last year.

The number of stations from which MEDS received data directly was up by a factor of nearly & from
last year, while the number of stations from which data were provided through 1GOSS decreased
by 1 000.

Historical Data Holdings

Data from 6 646 oceanographic stations collected prior to 1992 were obtained during the year, up
by approximately 1 900 over the previous year.

Drift-buoy Data

Atotal of 71 drift-buoy fracks were received by MEDS during 1992 representing 66 buoy months.
This amounted to a decrease of 35% in buoy releases and over 50% in buoy months compared to
the previous year. Plots of the buoy tracks by season were presented.

Current-meter and Thermistor Chain Data

Data collected in 1992 within the NAFO area included 21 sites, 68 instruments and 4 697 mooring

days. Although the number of sites and instruments was down slightly from 1981 the number of
mooring days was up almost 20%.
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Wave Data
In 1992 almost 91 000 wave spectra were obtained, a substantial rise {almost 12 000) from the
previous year. The large increase in number of spectra were due to the instalment of a permanent
network of moored wave buoys in the area.

Environmental Conditions

Based on the 1982 IGOSS data, a review of monthly temperature anomalies relative to the Levitus
climatology for the NAFO region was presented.

Seascnal anomaly plots of temperatures at the sea surface and 200 m generally showed negative
anomalies on the. Grand Banks, northern Newfoundland and southern Labrador as well as in the

outer Gulf of Maine and along the Middle Atlantic Bight. - Slope waters were generally

warmer-than-normal. -The size of some of the anomalies exceeded 10°C. These were not
considered to be real but rather indicated problems with the Levitus climatology. It was suggested
by the MEDS representative that a better regional coverage on climatology is needed.

Review of Environmental Studies in 1992

a)

Subareas 0 and 1 (SCR Doc. 93/8, 9; SCS Doc. 93/12)

During the annual German groundfish survey (SCS Doc. 93/12) CTD measurements were taken at
42 fishing stations, however due to the lateness of the season standard sections were not occupied.
XBT sections from surface to 750 m were taken in the eastern North Atlantic during late-November
and December.

Manthly air temperature anomalies and changes in the ice cover in the Northwest and Northeast
Atlantic regions were described in SCR Doc. 93/8. A computer video display of these data was
presented at the meeting. Below normal air temperatures were observed over the Labrador Sea
during most of 1992 centinuing the trend of anomalous cold conditions since 1290 and similar to
conditions in the early-1970s and early-1980s. In contrast, the air temperature anomalies over mast
of the Northeast Atlantic were generally above normal. The air temperature anomalies were
attributed to the aimospheric circulation pattern. Predictions that the air temperatures will not begin
to warm significantly until after the turn of the century were made on the basis of analysis of the past
air temperature records from Nuuk. The ice extent in the Labrador Sea was above normal
especially in the late-winter of 1992. Temperature and salinity distributions at three standard
sections off East Greenland were also described.

Standard sections off West Greenland conducted by the Royal Danish Administration of Navigation
and Hydrography in June were discussed in SCR Doc. 93/9. Cold air temperatures, especially in
winter over West Greenland, resulted in ccoling of the coastal waters and greater than normal
coverage of sea ice. Cold sea temperatures were observed over Fylia Bank comparable in
magnitude to the celd pericds around 1970 and the early-1980s. At depths below 150 m near
normal conditions were found in Atlantic waters. It was noted that Irminger Water was observed
further north than usual.

Subareas 2 and 3 (SCR Doc. 93/1, 33, 38, 41, 87, 88)

Surface layer temperatures from Russian surveys in Subareas 2 and 3 showed primarily negative
anomalies from the long-term mean (1977-91) during May to October (SCH Doc. 931). However,
there was an increase in temperature compared to 1991. Temperatures in the Labrador Sea also
rose while those on the Scotian Sheif generally were lower than the previous year but still above the

long-term mean.

Sea temperatures recorded during the annual autumn Canadian groundfish survey in Div. 2J+3KL
showed colder-than-normal sea-surface temperatures in Novemnber 1992 and lower than that in'the
same month in 1921 (SCR Doc. 93/88). The CIL over the Northeast Newfoundland shelf and off
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c)

Cape Bonavista was more extensive than normal in the fall of 1992. Data from Station 27 off St.
John's, Newfoundland, showed negative anomalies throughout the water column in the fall of 1992
although a slight warming relative to last year was observed in the near bottom waters. Negative

bottom temperature anormalies were observed on the Grand Banks and the Northeast Newfoundland
Shelf.

Temperature data from Div. 3L in the spring of 1993 indicated continuing cold conditions in the
region (SCR Doc. 93/87). Air temperature anomalies along the Labrader coast and off
Newfoundiand were well below normal, the sea ice extended further south than usual, and ccean
temperatures at Station 27 were weil below normal.

The influence of temperature on cod distributions as deduced from trawl surveys was examined in
SCR Doc. 93/33. Fish concentrations over the years 1981 to 1989 showed the winter assemblages
offshore, the spring migration inshore and the cod on the plateau of the Grand Banks in summer.
The relative abundances between Subareas showed that since 1989 cod have disappeared from
Div. 2J and relatively more have been found in Div. 3L. Also, since 1989 the relative abundance
in the autumn of the Bonavista trough/slope aggregation had increased sharply, whereas the plateau
aggregations had undergone large variability with maxima in 1885 and 1930 and minima in 1982,
1986 and 1992. It was suggested that the relative densities associated with the plateau aggregation
were positively correlated with the areal extent of the CIL.

Recruitment predictions for Div. 2J+3KL cod, based upon a previously published regression with
salinity, were found to be  well correlated with recent recruitment estimates (SCR Doc. 93/38).
Gocd recruitment occurred in years of high salinity. The addition of spawning stock biomass in the
regression significantly increased the percentage of the variance explained by the relationship.
Based on this regression and recent salinity data, recruitment was expected to be low in 1890 and
1991. A similar but weaker relationship between recruitment and salinity was found for cod in Div.
3L and Subdiv. 3Ps.

Significant interannual differences in the spawning time of Atlantic cod as measured by examination
of dissected gonads collected on research trawls in Div. 3L, Div. 3NQ and Subdiv. 3Ps were found
(SCR Doc. 93/41). Cold temperatures were associated with delayed spawning in Div. 3L but
associated with early spawning in Subdiv. 3Ps. in Div. 3. the delayed spawning was attributed to
the influence of temperature on gonad development. In Subdiv. 3Ps, however, the strong thermal
gradient between the shelf and slope waters that develop during cold years was believed to delay
anshore spawning migration. The ¢od remained in the warmer slope waters longer and the gonads
developed more quickly than if they had moved inshore. When they did eventually move onto the
Bank to spawn, it cceurred earlier than normai.

Subareas 4, 5 and 6 (SCR Doc. 83/27, 44, 49)

Over the past 45 years the dominant ocean climate feature on the Scotian Shelf and in the Gulf of
Maine was a cooling and freshening between 1952-67 followed by a reversal of these trends (SCR
Doc. 83/44). The largest decrease was subsurface and appeared to have ariginated in the slope
waters adjacent to the shelf. The warm and cool periods corresponded to times of weak and strong
transpert in the Labrador Current. A simple model was presented that indicated the observed
variations of the westward transport of the Labrador Current could significantly contribute to the
measured temperature and salinity fluctuations from the Laurentian Channel to the Gulf of Maine.

Investigations of the seasonal and interannual variability in the position of the northern boundary of
the Gulf Stream from upwards of 20 years of satellite Imagery were described (SCR Doc. 93/49).
The Gulf Stream was offshore during the winter and spring and further inshore from mid-summer
through the autumn with the maximum northward position occurring in November. Inthe early-1980s
the stream was approximately 30 km south of its long-term mean position. It moved northward to
the mid-1980s, fluciuated at levels generally Inshore of the mean, and in recent years had been at
or near its maximum location, approximately 50 km north of its mean position.
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Monthly menitaring of sea-surface temperatures on a transect across the Middle Atlantic Bight
showed generally cooler-than-normal conditions, by 0.5°C in 1992 (SCR Doc. 93/27). Similar below
normal temperatures were found in the Gulf of Maine. Surface salinities were above average for
the year in the Middie Atlantic Bight but below average in the Gulf of Maine. Bottom temperatures
on the Midale Atlantic Bight averaged slightly below normal through most of the year but below
normal along the siope. Colder-than-normal bottom temperatures also covered the southern Scotian
Shelf but In the Gulf of Maine they were near normal.

Overview of Environmental Conditions in 1992 ({SCR Doc. 93/50)

A review paper was presenied based on several long-term oceanographic and meteorological data sets as
well as results summarized frem available research documents. Highlights not covered in Section 3 are listed
below.

a) Extremely cold air temperatures were again observed over southern Labrador and Newfoundland,
especially in winter, ¢ue in part to an intensification and westward shift in the position of the
Icelandic Low,

b) Similar to 1991, ice formed early in 1992, spread more rapidly, was of greater concentration and
lasted longer than normal off southern Labrador, Newfoundland and in the Gulf of St. Lawrence.

c) The number of icebergs to reach south of 48°N during 1992 was slightly less than half the number
in 1991 but it was still the second highest In the past 7 years.

d) Below normal temperatures were observed throughout most of the water column at Station 27, For
the near bottom waters, this continued a trend that has lasted ten years.

e) The areal extent of the CIL water was greater than normal but had decreased substantially from
1991.
f) In offshore waters, cold 8STs were found on the Grand Banks, off northern and southeastern

Newfoundland, and along the Labrador Shelf. Similar cold conditions were observed in the Gulf of
Maine and on the Middle Atlantic Bight. .

Q) Annual coastal sea temperatures at Halifax and St. Andrews were slightly below normal, and
Boothbay Harbor was normal in 1882,

h) Deep water temperatures on the Scotian Shelf (Emerald Basin) and in the Laurentian Channel at
Cabot Strait rose to above normal temperatures fram the extremely cold conditions last year. This
change was believed to be due to changes in the offshore slope water,

i) The Shelf/Slope front and the Gulf Stream were baoth north of their long-term mean locations.
National Representatives

The naticnal representatives responsible for submiting oceanographic datato MEDS, including all changes,
were reported as follows: A. Battaglia (France) to replace Mr. Francois and F. Troyanovsky (Russian
Federation) to replace Mr. Rodin. The Subcommittee was not informed of any other changes. The
representatives are: G. Glenn (Canada), R. Dominguez (Cuba), £. Buch (Denmark), F. Nast (Germany), R.
Leinebc (Norway), A. J. Paciorkowski {Poland) and G. Withee (USA}). The reprasentative for the United
Kingdom is unknown.

Joint Russian/German Data Evaluation (ICNAF/NAFQ Data, Status Report)

Al last year's meeting a proposal was put forward for a joint Russian/ German data evaluation of historical
hydrographic data for the purpose of climatic analyses, consistency of events and possible interrelationship
with recruitment patterns of fish, It was felt that much data had been collected which had not yet been fully
anaiyzed. An inventory of the data was requested and the Russian representative agreed to expiore the
availability of the necessary data.
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The Russian representative reported to the Subcommittee this year that most of the data, which had been
collected by PINRO, had been sent to a central archive as required by the government. Although the original
intentions cf the central archive facility were admirable, in reality the access of the data by interested parties
did not work weli because of reductions in staff. It has become very difficuit to obtain data cut of the archive.
To obtain these data will require both manpawer to physically retrieve the data from the files and money as
requested by the archives for any data obtaired. Cooperation between Russia and EEC-Germany to obtain
these data are being explored, in particular the necessary funds to cover the costs of retrieval and the
required manpower are being investigated.

Other Matters

The Chairman asked whether the members of the Subcommittee felt that holding the meeting at the
beginning of the NAFO meetings was beneficial. There was general agreement that it was and members
agreed to continue to meet on the Thursday of the first week.

A general discussion of the usefulness of the environmental overview was also held. Members considered
them useful when considering changes in the fishery and assessment problems aithough it was recognized
that incorporation of erwircnmental information in the assessment process is difficult. 1t was recommended
that information on the deep waters off the shelf should be provided in the overviews, given that in recent
years several species appear fo have been moving infc deeper walers. |t was also recommended that the
represenlativeness of Station 27 to hydrographic changes on the various banks and the offshore regions be
examined, not only for the Jong period changes, years to decades, but also shorter term fluctuations, e.g.
months. It was noted that enough data to provide statistically reliable information about the fatter were
probably not available but it was still worth exploring. it was agreed that there is a greater chance of
success in providing information on the longer period fluctuations.

Acknowledgements

The Chairman closed the meeting thanking the participants for their contributions and cooperation.
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APPENDIX Il. REPORT OF STANDING COMMITTEE ON RESEARCH COORDINATION (STACREC)

Chairman: A. Avila de Melo Rapporteur: D.B. Atkinson

The Commiltee met at NAFO Headqguarters, 192 Wyse Boad, Dartmeouth, Nova Scotia, Canada on June 7 and
10, 1893, to discuss various matiers pertaining to statistics and fisheries research in the Regulatory Area.
Representatives from Canada, Denmark (in respact of Faroe [slands and Greenland), European Economic Community,
lceland, Japan, Russian Federation and an observer from the United States of America were present. -

1, Fisheries Statistics

a) Progress Report on Secretariat Activities in 1992/93

)

iif)

Acquisition of STATLANT 21A and 21B reperts for recent years

STACREC continues to be concerned about the ongoing delays in receipt of national
reports of statistical information. At present 3 Contracting Parties have not provided
STATLANT 21B ferms for 1990, and 8 reports are outstanding for 1891 {(SCS Doc. 93/11).
These delays affect assessment work as well as publication of the Statistical Bulletins as
noted below. The Secretariat continues to send reminders to national representatives but
the situation has not improved greatly although there was more prompt reporting of
STATLANT 21A information in 1992 than 1991, [t was particularly noted that EEC-France

{M) STATLANT data had not been submitted since 1988.

Acquisition of statistical information from other NAFO Standing Committees

STACREC noted that additicnal data concerning catches in the Begulatory Area are
contained in a number of Working Papers of other Standing Committees, notably STACFAC
and other NAFO Working Groups. It was considered that these documents may contain
information useful for assessment work, however, it was unclear as to whether these
documents could be used by STACREC since they were of working paper siatus.
STACREC reguests that the Scientific Council investigate the status of these documents
and determine through consultation whether Scientific Council can use the information they
contain.

Publication of statistical information

The Secretariat reported that publication of NAFQO Siatistical Bufletin (Veol. 39) containing
1989 statistics was completed without inclusion of data from EEC-France (M). The absence
of these data was noted in the publication.

Because of the number of outstanding reports for 1990 and 1991, publication of the Bulletin
Voiumes 40 and 41 have been delayed. STACREC discussed the possibility of publishing
the Bulletin with incomplete data. It was considered that this might be possible but would
be dependent on which Contracting Parties had not reported, as well as the amount of
fishing effort they exerted in the area for the period under consideration. The Secrstariat
was requested to compile all available information for delinguent parties for 1990 and 1991
so that STACREC would be able to assess the imporlance of inciuding data from these
parties. After this evaluation, STACREC will recommend to Scientific Council whether or
not to procead with publication without the complete datasel. It was noted that such a
publication should include a section at the beginning of the report outlining what data are
missing, as well as a qualitative evaluation of potential problems that may arise pertaining
to particular fisheries, In the event that statistics arrive after publication, the most
apprepriate way to handle the matier will be addressed on a case-by-case basis.
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b}

Deadlines for Submission of STATLANT 21A and 21B Data

In June 1992, STACREC recommended that the deadlines for reporting of 21A and 21B data be set
at May 15 and June 30 respectively. Following this recommendation, a formal request was made
by the Executive Secretary tc the Fisheries Commission and General Council that these be agreed

" to and compliance be supported and encouraged. The General Council at its meeting in September

1992 agreed that these dates were reasonable and Contracting Parties would try to comply with the
deadlines. Recognizing the support from the General Council, STACREC recommended that the
Scientific Council include the new Rule 4.3 as proposed by STACREC in June 1992 in the Scientific
Councif Rules of Pracedure, to place a legal requirement for Contracting Parties 1o observe the
deadlines for submission of STATLANT data (N.B. the Scientific Council renumbered this as Rule
4.4). :

Taking into account the EEC-EUROSTAT representative’s comments about the difficulties in meeting
the originally proposed deadlines as far as Community's national statistical services were
concemed, STACREC recommended that the new Bule 4.3(renumbered to Rule 4.4, by Scientific
Council) be: for the purpose of Article Vit and VI, the appropriate preliminary monthly catch and
effort information should be furnished to the Scientific Council in advance of meetings. With respect
of STATLANT 21A and 21B, they should be submifted not later thar on 30 May and 31 August,
respectively.

Preparation for the CWP 16th Session: Review of the Logbooks and STATLANT 21B Forms

STACREC noted that the Assistant Executive Se¢retary would be attending the Ad hoc interagency
meeting in Dublin, Ireland, in September 1993, in preparation for the CWP 16th Session. The
meeting will address outstanding matters based on the recommendations presented to Scientific
Council in the report of the CWP 15th Session, July 1992, while aiso preparing the agenda for the
CWP 16th Sessicn. STACREC recommended that the Assistant Executive Secretary address issues
discussed at this STACREC Meeting, particutarly the questions of ICES and NAFO STATLANT forms.

STACREC noted that ICES had decided to discontinue use of the STATLANT 27B forms (the form
comparable to the NAFO STATLANT 21B)} because the data were not generally used by the
assessment working groups yet it required considerable resources to process the data. The
problems ICES has with these data are in part related to the timing of the assessment meetings that
take place threughout the year. In many instances the data from the STATLANT 27B forms are not
available. The situation in the Northwest Atlantic is different in that assessments are usually done
during the June meeting of NAFO, and considerable use is made of the STATLANT 21B data.
Therefore, NAFO will not follow the ICES example but will continue to request and process the
STATLANT Z1B data.

The EEC-EUROSTAT representative reported that with the reduction of the number of fishing vessels
from certain EEC countries, it will no longer be possible to provide their data in the details required
on STATLANT 21B forms because it then becomes possible to identify individual vessels and their
catches. Under EEC law this contravenes the rules of confidentiality.

STACREC was concernad about the possible implications of this but acknowledged that little can
be done about it. The EEC-EUROSTAT representative assured STACREC that every effort would
be made to provide naticnal breakdowns of the data within the bounds of EEC law. STACREC
noted that this possible change in reparting of statistics would resuit in changes o the Statistical
Bulletin.

The Secretariat reported that there was an increasing problem of double reperting of joint venture
catches in recent years. STACREC was informed that the Secretariat had reminded Contracting
Parties that separate STATLANT forms must be submitted for joint venture catches. STACREC
requested the Secretariat to continue sending reminders to Contracting Farties of the appropriate
procedures 1o De followed when reporting such catches.
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STACREC discussed the possible value of obtaining loghook data on a tow-by-tow basis rather than
daily. It was agreed that this would be very useful and therefore it was recommended that the
Scientific Council approach STACTIC about the possibility of requiring logbooks to include tow-by-
fow fishing data. The information considered necessary with such a change should include set
position (latitude and longitude), depth fished, time net on bottom {ar fishing), target species, tow
speed, codend mesh size, catches of directed species as well as by-catch species and estimates
of discards by species.

Fundamental Research Programs for Stock Assessment

aj Research Activities and Costs in 1992/93

i)

Review of national sampling programs

The List of Biological Sarnpling Data for 1997 was available as SCS Doc. 93/9. The
Secretariat reported that because of changes in procedures for data compilation, some of
the headings were different from past tabulations but the document was fundamentally the
same.

National representatives reported an their sampling programs of commercial fisheries for
1992/93 as follows:

Canada. Sampling data for most Canadian commercial fisheries were cellected both at
sea and on land for both the inshore and offshore components. Data were collected
during 1992 and nc major problems have been identified in mesting requirements.
Sampling at sea was accomplished by observers.

Denmark (Greenland). Biological samples were obtained in 1992 from the commercial
fishery in Subarea 1 and Denmark Strait (ICES XIV).

- Shrimp, offshore (Div. 1A-1F, ICES XIV). Shrimp were sexed and carapace
length measuremeants were coliected from caich (directly from trawl) and different
sorting of products.

Approximately 50% of the important fishing areas and periods were covered.
Sampling in Subarea 1 covered Div. 1C and 1D in the 2nd and 3rd quarter and
Div. 1A in the 4th quarter, whereas sampling in ICES XIV covered the 1st and 2nd
quarter.

- Greenland halibut, inshore (Div. 1A). Length measurements were taken from
landings, covering the inshore gillnet/ longline fishery. Cnly few samples were
taken and sampling was limited to the llulissat region in surmmer.

- Greenland halibut, offshore (Div. 1C-1D). Length measurements were taken
from the catch aboard a Japanese trawler covering most of the Japanese trawl
fishery in Subarea 1, both in time and distribution.

- Cod inshore (Div. 1A-1F). Length measurements and ctoliths were taken from
landings, covering the inshore poundnet fishery from May to September (the main
part of the cod fishery in 1992),

EEC-Denmark. No sampling was carried out.

EEC-France. As French catches occurred only inside Canadian waters, length and age
sampling for cod was done cnly in Subdiv, 3Ps, on landings.
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EEC-Germany. Due to effects of the reunification of EEC-Germany, there was a
considerable change during 1992 in the structure of the fishing fleet including changes of
the main fishing area, objectives on species, as well as selling of ships of the former GOR
fleet. This made the planning of sampling on board the vessels extremely difficult and
consequently, there was no sampling activity in the NAFO Area in 1992.

EEC-Portugal. Two OTB6 stern trawlers were sampled from February to August 1992,
mainly fishing in Div. 3L, 3M and 3N. Two gillnetters fishing in Div. 3M and 3N were
sampled from May to October. Directed effort, caich rates, length and age composition
of the catches, as well as mean weights-at-age and in the catch, have been made
available for the target species/stocks of both fleets. By-catch rates have also been
calculated for the more important Portuguese fisheries.

EEC-Spain. The three components into which the fleet is divided were sampled in 19382
by observers on board.

Caich of pair trawlers was sampled by only one observer in the 1st quarter, covering three
months activity. A previous observer was on board a vessel that sank.

Catch of small freezers traditionally fishing for flatfish was sampled by one observer in the
1st half of the year. Each vesse! had one observer on board in the 2nd half of the year,
when the fleet moved to fish Greenland halibut.

Catch of large freezers fishing for Greenland halibut was sampled by cne observer on
board each of three vessels.

Japan. Japan did not collect any biological data in 1992 in the Regulatory Area, because
of the fact that total fishing days of Japan in the Regulatory Area was below 300 days.

Russian Federation. For 1992, no information on length/age compositions of the Russian
commercial catches in the Regulatory Area was available, and this situation will probably
continue in 1993 and in the near future.

STACREC expressed congern that the level of sampling was continuing to decline and
noted that this will have an increasingly important impact on the ability of the Scientific
Council to assess the various stocks. The available data from commercial fisheries related
to stock assessments for 1992 is given in Table 1. It was noted that there was an ongoing
lack of data available from non-Contracting Parties, but these fisheries continued to catch
substantial amaounts of the various species in the Regulatory Area.

Table 1. Available Data From the Commercial Fisheries Related to Stock Assessment (1992).

Stock

Biological Sampling

Country’' Catch CPUE Sex  Length Age Individual Wt. Maturity
2J3KL cod CAN 28 978 X X X X X
E/FRA 583
E/FRT 3335 X X X X X
E/ESP 3823 X X X X
E/FRG 285
OTHER 6 857
3M cod E/PRT 2201 X X X
E/ESP 4 215 X X
RUS 1
OTHER 4500
3NO cod CAN 7 684 X X X X X
E/PRT 448 X X X X X
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Biological Sampling

Stock Country' Catch CPUE Sex  Length Age Individual Wt. Maturity
3NO cod E/ESP 1984
RUS 51
OTHER 2 450
SA 1 redfish GRL 0.3
3M redfish cus 2 303
GRL 1
JPN 1353
KOR-S 8§ 350
RUS 2937
LVA 7 7417
E/FRG 3350
E/ESP 206
E/PRT 3 1987 X X X X
OTHER 3910
TOTAL 33 349
3LN redfish CAN 740 X X X
E/FRG 18500 X
E/PRT 1900 X X X
E/ESP 750
RUS 3500
cuB 1300
KOR-S 4 900
CTHER 9 000
AVWX silver RUS 14.7 kt X X X X X
hake CAN 4 kt X X X X
cuB 18.5 kt
3M American E/PRT 313 X X X
plaice E/ESP 390 X
JPN 439
GRL 1
KOR-S 10
RUS -
TOTAL 763
3LNO American CAN 9 542 X X X X
plaice KOR-3 518
E/PRT 140 X X X X
E/ESP 412 X X
OTHER 500
3NO witch flounder CAN 4 296 X X X X
E/IPRT 403 X X X
E/ESP 182
KOR-S A4
3LNO yeilowtall CAN 6 809 X X X X
flounder KOR-S 3825
E/PRT 1 X X X
E/ESP 122
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Table 1. (Continued)
Biclogical Sampling
Stock Country’ Catch CPUE Sex  Length Age Individual Wt. Maturity
SA 0+1 Green- GRL 12 181 X X
land halibut JPN 1 864 X X X
NOR 2 766
FRO 689 X X
RUS 6911 )
CAN 8185 X X
SA 2+3KLMNO CAN 6935 X X X X X X
Greenland E/ESP 34 520 X X X X
halibut E/FRG 42
E/FRT 10 538 X X X
JPN 1882
FRO 759
GRL 10
E/GBR g
KOR-5 49
SA 0+1 GRIL. pele
roundnose RUS 22
grenadier CAN 13
JPN 4g*
SA 243 CAN(M) 12
roundngse CAN(N) 487
grenadier SUN 2
JPM 4
E/PRT 2 000
E/ESP 2 860
SA 0+1 shrimp GRL 79 260 X X
CAN 7493 X X X X X
FRO 105
E/DEU 294

' OTHER refers to estimates of non-Contracting Parties who did'not report catches tc NAFQ.
? Data of Canadian surveillance.
3 The catches are probably a mixture of roundnose and roughhead grenadier.

i)

Review of survey activities (Tables 2 and 3)

As in the past, Contracting Parties provided the Secretariat with lists of research survey
activities for the past and upcoming year.

STACREC noted with regret that survey activities in the NAFO Area in 1992 had declined
from previous years {e.g. no juvenile silver hake survey). The representative of the Russian
Federation indicated that a similar situation would probably exist in 1993,

Coordination of surveys

It was noted that there is a growing interest in the fisheries for Greenland halibut. Althcugh
there were a number of different research initiatives taking place in SA 0, 1, 2 and 3, there
was little to no coordination of those activities. STACREC proposed that the various
interested Contracting Parties begin discussions of the possibility of carrying out a
coordinated research survey in the entire area, using a number of different vessels working
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simultaneously with standardized gear and trawiing procedures, in order o get a
comprehensive picture of the resource and its distribution. STACREC saw the importance
of such a coordinated survey and encouraged interested Contracting Parties to continue
discussions toward this goal.

Table 2. Inventory of biclogical surveys conducted in the NAFQ Area during 1992.
No. of
Subarea Division  Country  Months Type of survey sets
Stratified-random Surveys
0 B RUS 11 G. halibut, grenadier temperature, salinity 26
1 ABCD JPN 8-9 Bottom trawl survey on groundfish (partially midwater traw! 202
survey on redfish)
CcD JPN 11,12 Bottom trawl survey on groundfish 49
2 G RUS 1112 G. halibut, grenadier, temperature, salinity 50
H RUS 1112 G. halibut, grenadier, temperature, salinity 22
J CAN-N 10-11 Groundfish
2+3 JK CAN-N 11 Groundfish
JKL CAN-N 2 Groundfish
3 K RUS 10 G. halibut, grenadier, temperature, salinity 29
KL CAN-N 12 Groundfish
L CAN-N 5-6 Groundfish
6 Crab (NE St. John's)
8 Crab (inshcre)
9 Juvenile flatfish
11 Groundfish
LN CAN-N 5 Groundfish
1 Groundfish
LNO CAN-N 8-9 Juvenile flatfish
M E/ESP 7 Groundfish 117
RUS 4 Groundfish, temperature, salinity 53
M E/ESP &
EFPRT 5-7 Salinity 125
NO CAN-N 4-5 Groundfish
8 Juvenile flatfish
10 Groundfish
P CAN-N 2 Groundfish
Ps CAN-N 89 Scallop
3+4 Pn+ CAN-N 1 Groundtish
RSvVn
PRV CAN-N 8 Redfish
4 RS CAN-Q 4 Cod migration 36
5 Cod juvenile survey 148
10 Cod juvenile survey 90
RST CAN-Q 8 Shrimp,redfish 227
) CAN-Q 7 Scallop assessment 261
9 Scallop acoustic
T CAN-Q 6 Mackerel assessment/larvae 128
- 7 Crab assessment 64
8 Mackerel acoustic -
4 VW CAN-SF 3 Groundfish survey 80
7 Groundfish survey 106
4+5 xYZ CAN-3F 67 Groundfish survey 94
5 zZ CAN-5F 2 Groundfish survey 105
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Tabie 2. (Continued)
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No. of
Subarea Division Country Months Type of survey sels
Other Surveys
1 CD JPN 9,10,11 Exploratory survey by bottom trawl on G. halibut 227
2 J CAN-N 7-8 Shrimp
2+3 JK CAN-N 4 Cod
9-10 Capelin acoustic
RUS 11 Capelin, temperature, salinity 7
JKL CAN-N 1-2 Cod tagging
) ' 5 Ichthyopiankton
56 Oceanography
Ichthyoplankion
7 Oceanography
10-11 Oceanography
3 K CAN-N 4 Seal sampling
KL CAN-N 2-3 Cod/seals
4 Cod
5-6 Cod/capelin
& Qceanography
6-7 Cod tagging (inshore), groundfish acoustic
7 Oceancgraphy
9 Oceanography
9-10 Cod/capelin
11-12 Herring (inshore)
12 Juvenile northern cod
L CAN-N 4 Crab (inshore)
4-5 Larval fish (NE Nfld Shelf)
5 Cod spawning (inshcre)
5 Capelin acoustic
5 Groundfish acoustic
6 Larval fish {NE Nfld Shelf)
6-7 Capelin tagging (inshore)
7 Ichthyoplankion (inshere)
8 Crab {inshore)
8-9 Oceanography (inshore)
g Gear trials (inshore)
2 Crab (inshore)
9-10 Cod tagging
10 Cceanography (inshcre)
11 Crab (inshore)
LM RUS 10 G. halibut, grenadier, temperature, salinity 9
LN CAN-N 7 Gear trials
LP CAN-N 5 Hydrecacoustics
9 Hydroacoustics
LPs CAN-N 1-3 Herring. pelagic (inshore)
3-4 Crab
M E/ESP 2-3 Tagging for ced 58
N CAN-N 6 Flatfish tagging
8 Juvenile cod, gear trials
NO CAN-N 6-7 Capslin acoustic
Ps CAN-N 5-6 Capelin tagging {inshore)
4 R CAN-Q 8 Scallop assessment g2
S CAN-Q 2 Crab growth
3 Crab migraticn
5 Shrimp larval survey
8 Pelagic acoustic
4 T CAN-Q 4 Rock crab migration

| e e ol ) ol o o [ SR A B A
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Table 2. (Centinued)
No. of
Subarea Division  Country Months Type of survey sets
4 T CAN-Q 6 Mackerel fecundity
v 5 Mackerel acoustic
VWX CAN-SF 5 Scallop survey
9-10 JGOFS biclogical oceanography
W CAN-SF 1 Herring acoustic
WX JPN 5-6 Commercial survey on §. hake surimi by bottom trawl a3
X CAN-3F 7 Zooplankton survey
CAN-SF  10-11 Herring larvae survey
5 z CAN-SF 8 Scallep survey
CAN-SF 11 Herring resurgence

Table 3. Biological surveys planned for the NAFO Area in 1983 and early-1994.

Country Area Type of Survey Dates
Stratified-radom Surveys - 1993
CAN-N 2J+3K Groundfish Cct 28-Dec 16
2J+3KL Capelin acoustics Sep 1-Oct 21
Sep 22-Oct 11
Oct 12-26
3KL Herring acoustics Nov 13-26
Nov 29-Dec 10
3L Crab May 3-14
May 25-28
Aug 2-18
Oct 11-22
3LNC Groundfish Apr 26-May 7
May 10-21
May 24-Jun 11
Aug 5-23
Aug 9-20
Aug 23-5ep 3
Sep 717
Qct 15-Nov 27
Juvenile flatfish Jun 14-23
3P Groundfish Feb 5-25
Apr 1-9
Apr 12-21
3Ps Scallops May 21-28
. Jul 23-Aug 3
3Pn+4RST Groundfish Jan 6-30
CAN-SF AVWX Groundfish Mar, Jul
4X Groundfish Jul
57 Groundfish Feb
CAN-Q 3Pn4RST Groundfish assessment Jan
4R Cod larval survey May 3-13
Jun 18-26
Stimpson assessment Jul 16-27
Cod juvenile survey Oct 4-12
43 Scallop assessment Jul 1-15

Aug 27-Sep 7
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Table 3. (Continued)
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Country  Area Type of Survey " Dates
CAN-Q 4T Mackerel egg survey Jun 17-Jui 1
Crab assessment Jul 28-Aug 11
Lobster assessmant Sep 8-18
4RET Shrimp - redfish Aug 13-Sep 11
E/ESP M Groundiish Jun 15-Jul 18
JPN 1A-D Bottom trawl survey on groundfish Sep 5-0ct 7
Nov 25-Dec 9
RUS OB +SAZ2+3K Trawl survey for G. halibut, grenadiers, capelin Oct-Dec
temperature, salinity .
3LMNO Bottom trawl survey for groundfish, bicmass estimation May-Ju
capelin acoustics, temperature, salinity
AVWX Juvenile silver hake Oct-Dec
Other Surveys - 1993
CAN-N 2J+3KL Cod tagging Jan 10-27
Juvenile cod Nov 29-Dec 19
3KL Cod tagging May 31-Jun 9
Cod acoustics Jun 8-30
Cod tagging Aug 26-5ep 3
Juvenile cod Sep 20-Oct 13
3KLP Hydrcacoustics May 31-Jun 6
Aug 25-31
3L Oceancgraphy Jan 11-15
Herring acoustics Jan 18-27
Qceanography Feb 15-19
Mar 16-17
May 17-21
Gear trials Jun 11
Jun 14-15
Qceanography Jun 21-25
Inshore cod Jun 28-Jui 9
Benthic sampling Jut 5-13
lchthyoplankton Jul 12-16
Jut 19-23
Jul 26-30
Oceancgraphy Aug 20-24
Crab Sep 6-17
Gear trials Sep 20-22
Oceancgraphy Sep 29-Oct 1
Oct 4-8
Juvenile cod QOct 25-Nov 10
Oceanography Dec 13-17
3LN Gear trials Jan 4-20
CAN-SF 4V Herring acoustic Jan
AVWX Scallop survey May
AW Zooplankton Jan
Sealworm Mar-Apr
Silver hake cruise Cet
4 Herring larvae Cct
52 Scallop survey Jun
Herring resurgence Nov
CAN-Q 4R Herring acoustic Qct 25-Nov 15
45 Crab, turbot Apr 20-May 5
Crab recruitment Sep 26-Oct 7
4T Lobster assessment May 21-Jun 1

Crab recruitment

Jun 17-30
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Table 3. (Continued)
Country Area Type of Survey Dates
CAN-Q 4T Mackerel acoustic Aug 12-26
4Vn Mackerel acoustic May 28-Jun 15
JPN 1A-D 'Exhloratory survey (bottom trawl) on G. halibut Jul 29-Aug 27
Surveys Planned for Early-1594
CAN-N 3LPs Herring acoustics (stratified) Jan 8-21
Jan 24-Feb 4
3L Cod tagging Feb 7-16
Oceanography Feb 18-22
CAN-Q ARST Groundfish {stratified) Jan 7-31
b) Assessment Data Needs for 1993/94 and Respective Budgets
In September 1992 the Fisheries Commission reguested the Scientific Council to describe the
optimum velume and funding of scientific research in the NAFO Regulatory Area (FC Doc. 92/20,
rev.). Contracting Parties were accordingly requested to provide information on current
expenditures on research and commercial sampgling in the Begulatory Area as well as information
of costs for 'optimal’ sampling and research. For this meeting, only data on current costs to the EEC
were available. These indicated an annual expenditure of about 4.1 milion ECU. STACREC
requested the necessary information be made available in time for review in September 1993,
These should not only indicate current costs, but should also contain information on the cost of at
least maintaining base level sampling and research.
3. Non-traditional Fisheries Resources in the NAFO Area

a)

b)

Current Development of the Fisheries

It was reported that there is a new fishery for shrimp (Pandalus borealis) developing on Flemish Cap
(Div. 3M). STACREC was informed of the development of this new fishery since spring, 1993. A
total of twenty-seven trawlers from Canada, EEC-Denmark, Greenland, Faroe Islands and Norway
were reported to be actively fishing in the area in early June, achieving catch rates between 8 and
17 tons per day. By-catches (primarily redfish) were initially low (approximately 5%) but increased
over time, to as high as 20% of the total catch.

STACREC stressed the need to obtain proper records for catch, effort, CPUE and location of fishing
from all countrigs participating in this new fishery. It was noted that all the Canadian vessels were
carrying observers who, in addition to collecting routine set and catch records, were sampling
shrimp for length, sex and maturity.

Concern was expressed about the levels of finfish by-catch that might resuit from the use of smali-
meshed trawls in this area and it was recommended that the activities of vessels engaged in this
developing shrimp fishery on the Flemish Cap be closely monitored.

There has also been a developing Greenland halibut fishery in the Regutatory Area since about
1990. STACREC noted that associated with this fishery were increased by-catches of roundnose
and roughhead grenadiers. It was also noted that there appears to be an increase in catches of
skate in the Regulatory Area.

Available Data and Research Priorities
STACREC noted there was 100% chserver coverage on Canadian vesseis licensad to fish shrimp

in Div. 3M. Besides collecting data on the shrimp fishery, they have been instructed to monitor
by-catches and 1o take length samples of these, \
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There was good sampling of the Greenland halibut fishery in the Regulatory Area but a problem of
possible misailocating of reundnose and roughhead grenadier catches was indicated. Itis probable
that much of the catch now reported as roundnose grenadier was actually roughhead. In 1992, only
EEC-Spain reported the two species separately. It was considered that most of the roundrose
grenadier catches reported by Canada and EEC-Portuga!l were actually roughhead. To properly
monitor the effects these new fisheries may be having on the rescurces, it is important to have the
statistics reflect the species actually being caught. STACREC also noted that problems persist with
the various flatfish species not being separated but reported as catches aof flounder (unspecified).
It was recommended that the Scientific Council bring the matter of misafliocation of roundnose and
roughhead grenadier and flatfish species io the aftention of the Fisheries Commission and request
that care be taken to ensure proper identification of species being caught.

STACREC requested that the Secretariat provide a treakdown of skate catches by NAFO Division.
Once these are available, they can be compared with the distribution of skates in the Regulatory
Area as determined from research vesse! surveys to evaluate if the reported increases are realistic
or not.

Proposals for Scientific Tasks of Observers in the Pilot Observer Program

STACREC noted Canadian observers collect considerable biological information while at sea. This includes
information on fish sizes, sex and maturity, ctoliths, by-catches, discards, and catch and effort. It was
recognized that appropriate training was essential for other national observers and that experience was also
necessary. Similar to the Canadian experience, it is anticipated that data quality from other observers will
improve with time. Training must be dene on a national basis and in conjunction with research institutes.
Similar to Canada, EEC-Spain now provides their observers with a manual. Other Contraciing Parties may
wish to avail of these manuals for use by their own observers. After discussion, STACREC agreed that
having biological data collected during the Pilot Observer Program was a good idea and recommended that
the Scientific Council bring forward for the information of and consideration by the Fisheries Commission that
observers in the Pilot Observer Program should collect data on set location {latitude and longitude), depth
fished, time net on bottom (or fishing), directed species, by-calches, discards, and calches and effort.
Length sampiing of the main species in each set should aiso be set out,

Other Matters

a) Inventory of Sampling Data, 1985-1989
The final submission from Contracting Parties for the Inventory of Sampling Data, 1985-89 were
received in April 1992. The publication was issued in March 1993, after the data were reconfirmed
by the Secretariat.

b) List ot Fishing Vessels for 1992
The request for updated lists of fishing vessels was sent out from the Secretariat in January, 1983.
To date, 8 reports have been received but 14 are outstanding for next scheduled publication of the
triennial List of Fishing Vessels, 1992,

<) Tagging Activities Reported in 1992

The Secretariat compiled a list of tagging activities in 1992 (SCS Doc. 93/7). Representatives were
requested to check this list and report any errors or omissions.

d) Updating of Conversion Factors Used to Get Rounded Fresh Weights

It was considered useful to have informaticn on current conversion factors being used to convert
fish product weights back te round weights. The Chairman requested that national representatives
provide all available information for review and discussion during the September 1993 meeting. The
Secretariat was requested to draft a letter to Contracting Parties requesting this information.
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e) Other Business
3] Measurement protocol for grenadiers

The NAFO Scientific Council INAFC Sei. Coun. Rep., 1984} adopted the recommendation
that roundnose and roughhead grenadiers should be measured from the tip of the snout
to the base of the first anal fin ray. At present however, there are na records of this
recommendation in such publications as the NAFO Sampling Yearbook, and some
Contracting Parties continue to report total tengths. The Scientific Council was requested
to remind national representatives of this measurement protocol, and the Secretariat should
take steps to include information on this protocol in various publications as appropriate.
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There being no further business, the meeting was adjourned.
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APPENDIX Ill. REPORT OF STANDING COMMITTEE ON PUBLICATIONS (STACPUB)

Chairman: H. Lassen ' Rapporteur: P. Kanneworff

1.

The Committee met at NAFO Headquarters at 192 Wyse Road, Dartmouth, Nova Scotia, Canada on 5, 9 and
15 June, 1983. In attendance were H. Lassen (EEC-Denmark, Chairman), D.B. Atkinson {Canada), P. Kanneworff
(Greenland), V.A. Rikhter (Russian Federation), M. Stein (EEC-Germany), A. Vazquez (EEC-Spain) and the Assistant
Executive Secretary (T. Amaratungay).

Review of STACPUB Membership

There wera no changes in membership, but for this meeting D.B. Atkinson substituted for J.E. Carscadden
(Canada).

Review of Scientific Publications Since June 1992

a)

b)

Journal of Northwest Atlantic Fishery Science

STACPUB noted Volume 13, containing 7 miscellaneous papers, 1 obituary and 4 notices (114
pages) was published with the publication date of December 1992

A special issue of the Journal, containing 13 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 Possitle Causes’, was published as Volume 14 with the publication
date of December 1992.

The next regular issue of Journal may be substantially delayed, in that completion dates for several
other papers undergoing editorial review is still unknown. Four papers from the November 1890
Canada-USSR Mesting on Capelin wilt soon ke avalilable for a regular issue of Journal. The single
issue planned for papers from this Meeting is no longer possible because many papers have been
withdrawn after initial review. However, it was noted that if a suitable amount of papers selected from
the 1992 Meeting were included a special issue of the Journal might still be possible.

An invitational paper on Decapod larvae from Ungava Bay was recently received for consideration,
STACPUB agreed that this paper may be issued as a special volume of the Journal, and noted that
the editorial process of the paper had advanced quite far to enable publication in iate-1993,

NAFQ Scientific Council Studies

A workbook entitled 'Introduction te Sequential Population Analysis' containing the text of the
instruction sessions and the working papers presented at the Special Sassion on Fish Stock
Assessment Calibration Methods, 9-11 September 1992 was published in February 1993 as Studies
Number 17. There has been substantial interest on this issue with many requeasts for reprints.

Studies Number 18, containing 7 papers and 11 abstracts presented at the Cod Symposium entitled
‘Changes in Abundance and Biology of Cod and Their Possible Causes' held 4-6 September 1991
is in the final stage of preparation, and is expected to be issued in mid-1993.

Studies Number 19, containing 8 papers, is in its final stage of preparation. The publication of this
issue is expected to be complete in mid-1993,

The next issue of Studies (Number 20) containing miscellaneous papers is also expected to be
completed for publication by late-1923.

NAFO Scientific Council Reports
STACPUB noted that the recent inclusion of a photograph of the participants at the June Meeting

in the Scientific Councii Reports was considered a success, but agreed that insertion of further
photographs (e.g. of the chairmen) should not be made. ’
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d)

Index of Journal and Studies

The provisional Index of Journal of Norihwest Atiantic Fishery Science and NAFO Scientific Counci!
Studies, 1987-93, was compiled by the Secratariat and presented in SCS Doc. 93/2. Although both
publications are included in ASFA, general interest was expressed by the participants in favour of
a formal publication of the Index volume.

Inventory of Sampling Data, 1985-1989

The publication was completed after data were recenfirmed, and issued with a publication date of
March 1993.

The Secretariat was asked to check whether the Journal was included in relevant ¢itation indices.

3. Production Costs and Revenues for Scientific Council Publications

a)

c)

Publication Costs and Revenues

The production costs and the revenues for the various publications related 10 the activities of the
Scientific Council were reviewed by STACPUB. No significant departures from those of previous
years were observed, however, the numbers of caopies seld had increased due to the recent revision
of the free mailing list. STACPUB agreed that the review of the free mailing list should be an ongoing
activity of the Secretariat.

Microfiche Project

STACPUE noted that a total of 17 microfiche sets of ICNAF documents were sold to the end of May
1983, two of them were sold since the last June Meeting.

The storage of documents on other systems than microfiche (e.g. compact disks) was again
discussed. The price of CO-hardware has a downward trend, however, STACPUB agreed that at
present no steps should be taken to introduce this storage facility. The computer system at the
NAFO Secretariat includes a scanning technigue, which provides the Secretariat with the capability
1o transter requested copies of documents to diskettes.

Print Pages at the Secretariat

The recent attempt to avoid double printing of meeting documents was, in general, considered a
success. In future, however, laboratories involved will be requested to forward a list of anticipated
papers {as complete as possible) together with short abstracts to the Secretariat abeout ten days
before beginning af the Meeting. Authors who wished to refer to documents from the same Meeting
could thus be informed by the Secretariat about the relevant document numbers for a final version
of their documents.

In order to facilitate tha werkload of document production, and also to increase the readability of
the documents the Secretariat agreed to work out a set of guidelines to authors. These guidelines
will be issued together with the first announcement of the June Meeting. The Secretariat agreed to
present a draft for the guidelines at the Seplember 1993 Mesting.

4, Promotion and Distribution of Scientific Publications

a)

Publicity and Response Regarding the Journal

An announcement of the Journal has been included in Allen Press Subscription Catalog, 1992. This
catalog reaches abcut 10 000 readers. It was agreed that local libraries presumably are the best
target for announcing, but STACPUB members were requested to consider other possibilities in their
respective countries. :

A change of the title of the Journal has been discussed in the past, and it was agreed to await the
results of the new advertisement until further steps are taken.
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Invitational papers fer the Journal

In 1992, M. D. Grosslein {USA) was invited to prepare a special paper for the Journal. The
Secretariat has now been informed that his time for such a preparation is too limited, however, he
intended to ask his colleagues to consider joining him.

The Secretariat was requested to contact V. K. Zilanov (Russian Federation) about the prospects
for the possible submission of scientific papers from various Russian research institutes.

It was noted that a complete scientific review of results from the Northern Ced Science Pragram will
be undertaken by Canada in 1934. STACPUB agreed that the coordinator of the Sympasium, J. S.
Campbell, should be asked if the scientific papers could be submitted for publication in the Journal.
The quick turn-around time for NAFO publication and the similarity of this review to the invitationa)
paper on Greenland cod were thought to be attractive features for consideration.

Proposed Award Scheme for Exceptional Papers

STACPUB discussed the implications of introducing an award for the best papers, but recognized
that difficulties in the selection of the "best document” could arise if none were of cutsianding quality.
it was also agreed that this initiative might not be the best way of increasing the general ievel of
quality of the Journal.

Editorial Matters Regarding Scientific Publications

a)

Editorial Activities

At its meetings since 1980, STACPUB had nominated a total of 411 research documents with
potential for publication in the NAFO Journail or Studies. This includes 19 documents nominated at
the June 1992 Meeting and one document at the September 1992 Meeting. Since 1980, a total of
312 papers have been published in the Journal (154) and the Studies (158).

The Workbook presented at the September 1992 Special Session was published as a single issue
of Studies. STACPUB noted the very satisfactory turn-around time for this publication.

Since June 1992, a total of 52 papers were published or were in their final stages of preparation (22
in the Journal and 30 in Studies). In addition, a total of 17 papers are currently in various stages of
editcrial review for the Journal.

Review of the Editorial Board

STACPUB noted that there were no changes in the Editorial Board since the last Meeting.

Papers for Possible Publication

a)

Review of Proposals From the 1992 Meeting

STACPUB was pleased that nine papers (including two combined as one) of the 19 nominations
made in 1992 had been submitted for consideration far publication.

Review ot Contributions to the 1993 Meeting

STACPUB noted the Secretariat had requested the authors of SCit Documents {o indicate whether
they wished ta have their papers considered by STACPUB, and as a result STACPUB was able to
focus on the review of only the requested papers. STACPUB considered 30 SCR Documents and
nominated the following 12: SCR Doc. 93/8, 10, 14, 17, 18, 20, 23, 25, 26, 50, 62 and 65, noting
SCR Doc. 50 was the standard paper on environmental overview. Accordingly, the Assistant
Executive Secretary was requested to invite authors to submit them in a suitable form for
consideration for publication.
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In addition, STACPUB noted a group of 13 papers {(SCR Doc. 93/29, 30, 32, 33, 35, 36, 37, 45, 54,
55, 56, 57 and 58) dealing with Northern Cod that appeared suitable for a single publication,
although some papers were not completely reviewed by STACFIS and some were of a relatively
preliminary nature. STACPUB was also uncertain of the intentions of various authors regarding
publication. It was thetefore agreed that the Assistant Executive Secretary should request their
views so that STACPUB could make a decision during the September 1993 mesting.

7. Other Matters

A proposal from The Canadian Global Change Program, that NAFQO consider methods to encourage authors
to submit papers on description of data bases, was received and discussed by STACPUB. It was agreed
that in general, such descriptions do not fall in the lines of neither the Journal nor the Studies of NAFQ.
Further consideration on this topic was deferred to a later occasion.

The Chairman in closing the meeting thanked the members for their contributions. He also asked the
Assistant Executive Secretary to convey to the staff of the Secretariat the Committee's appreciation of their
efforts made on producing the publications of NAFO.
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REPORT OF SCIENTIFIC COUNCIL

Annual Meeting, 7-10 September 1993

Chairman: H. Léééen ; Rapporteur: T. Amaratunga
I. PLENARY SESSIONS

The Scientific Council met at the Holiday inn, Darimouth, Nova Scotia, Canada, during 7-10 September 1993,
Representatives attended from Canada, Denmark (in respect of the Faroe Islands and Greenland), European
Economic Community (Denmark, France, Germany, Portugal, Spain and United Kingdom), Iceland, Japan and the
Russian Federation. In the absence of the Chairman V. P. Serebryakov (Russian Federation), the Vice-Chairman, H.
Lassen (EEC-Denmark), chaired this meeting. The Assistant Executive Secretary was in attendance.

The cpening meeting was called to order on 7 September 1993 at 1030 hr,

The Chairman welcomed reprasentatives to the 15th Annual Meeting. The Assistant Executive Secretary was
appointed rapporteur.

The Chairman cansidering the provisional agenda, noted that many new specific items needed to be included
in the agenda, and proposed the following changes: ~

ttem 11.2.b. Shrimp in Division 3M (this would represent a change in the numbering of the subsequent
agenda items) .

ltem 1l.4.e. Proposal for annual shrimp meeting‘in Novemnber.
ltem 11.4.1. Adoption of work procedures for the June 1994 Scientific Council Meeting.

It was noted that the Item VIil. "Space Requirements for June Meetings and Structure of Scientific Council’,
would relate mostly to the work of STACFIS, The Chairman proposed that this item be undertaken by STACFIS, before
the Courcil considered it. It-was similarly proposed that STACREC undertake this item under item 111.8. However,
it was proposed that this item be re-numbered as Item 119, with the insertion of a new Item II1.8. *Research
coerdination for Greenland Halibut'. This agenda item was removed from the STACFIS agenda. The agenda (see
Agenda |l, Part D, this volume) was adopted with these modifications.

The Council noted the need for a new Designated Expert for the assessment of Silver Hake in Divigions 4V,
4W and 4X. M. A. Showell, Bedford Institute of Qceanography, Nova Scotia, was selected by the Council as
Designated Expert.

With respect to Shrimp in Division 3M, D. G. Parsons, Narthwest Atlantic Fisheries Centre, Newfoundland,
was selected by the Ceuncil as Designated Expert.

Having considered the work plén for this meeting, the session was adjourned at 1050 hr.,

The Council reconvened at 1100 hr on 10 September 1993 to address the outstanding agenda items, and
these are reported under the relevant sections.

The Council noted the reguests from the Fisheries Commission which were postponed during the Jung 1993
Meeting, for further consideration by the Council at this meeting, were addressed as given in the STACREC report (see
Appendix ).

There were no formal requests from the Fisheries Commission received by the Council at this meeting.
However, the Chairman attended several meetings of the Standing Committee on International Control (STACTIC) of
the Fisheries Commissicn and responded directly to some of the questions posed. The Council noted these would
be reflected in the repori of the Fisheries Commission.
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The concluding session was called to order at 1200 hr on 10 September 1993, and the Council considered
and adopted the reports of the Standing Committees and the Scientific Council Report of this meeting.

The meeting was adjourned at 1415 hr.

Brief summaries of the Standing Committee Reports and other matters considered by the Scientific Council
are given below in Sections [1-VI. The Agenda, Lists of Research (SCR) and Summary (SCS) Documents and the List
of Participants of this meeting are given in Part D, this volume.

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

1. Review of 1993 Recommendations

The Council noted the recommendations from the June 1993 Meeting were adequately addressed as required
from the point of view of the agenda of this meeting.

The Council agreed that recommendations pertaining to specific stocks, should be worded to explicitly
indicate the stock they pertain to.

2. Stock Assessments
a) Silver hake in Divisions 4V, 4W and 4X
The Council noted that the assessment of silver hake stock in Div. 4VWX which was deferred from

the 2-16 June 1993 Mesting was completed, and endorsed the assessment as presented in the
STACFIS report. The Summary Sheet as prepared for the assessment is given below.




Source of Information:
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SUMMARY SHEET - Silver Hake Divisions 4V, 4W and 4X

Year

1986 1987 1988 1989 1990 1991 1992 1993
Recommeanded TAC 100 100 161 235 - 100 105 75
Agreed TAC 100 100 120 135 135 100 105 86
Reported Catches 83 82 74 91 69" 68’ 32! 29!
Sp. stock biomass
Recruitment (age 1)° 1880 840 go2 1274 1045 642 4007 12007
Mean F (ages 3-5) 0.99 0.72 0.75 1.44 0.87 1.05 0.32

' Provisional.
2 Estimated.
* Numbers in ‘000 000.

Catches:

Data and Assessment:

Fishing Mortality:
Recruitment:

State of Stock:

Forecast for 1994:

Weights in '000 tons

Peaked in 1973 at 300 00G tons.  In recent years catches have dropped from 81 000 tons
in 1989 to 29 000 tons in 1993. The 1993 level is the lowest catch in the time series,

Catch-at-age from 1977 to 1992 were included in a formulation of ADAPT using research
vessel (juvenile and adult) and commercial CPUE indices.

Fully recruited F for ages 3-5 was 0.32 in 1992, approximately 33% of that estimated for
1891, .

The 1991 year-class is thought to be below average, while the 1892 year-class is
estimated to be above average.

ADAPT analysis shows age 1+ and 2+ biomass for this stock to be the lowest in the time
series 1977-93.

Commercial standardized catch rates have drapped since 1989, but remained stable aver
1992-93 at approximately 40% of the 1989 level. Results of July research vessel surveys
showed declining numbers and biomass from 1986-92. The 1993 survey showed a
moderate increase in numbers and biomass.

Option Basis Predicted catch (1994) Predicted 5SB {1.1.1985)
Fo: = 072 51 000

Foo =

Fmax =

Recommendations:

Special Comments:

The retrospective analysis using ADAPT methcdology indicated a consistent tendency for F
estimates to increase by 40 to 60% for a particular year when additional years of data were
added. There is no reason to expect that the current estimate of F in 1992 will not, in future,
also appear to be an underestimate. Itis likely, therefore, that the projected catch at F, in
1994 of 51 000 tons is also overestimated to some extent. Unfortunately, the extent of this
is difficult to determine.

The year-classes which may be overestimated by ADAPT are those of 1990 and older which
will account for about 45% of the projected catch in 1994.
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154
Shrimp in Division 3M

The Council noted that the available information on shrimp in Div, 3M was reviewed by STACFIS and
endorsed the report as presented by STACFIS.

In response to a request from the Fisheries Commission on the shrimp in Div. 3M, the Council
endorsed the following response pregared by STACFIS: )

STACFIS considered information pertaining to the status of the shrimp (Pandalus borealis) resource
on Flemish Cap (Div. 3M). Although the presence of shrimp on Flemish Cap has been known for
many years, no significant commercial effort on shrimp was reported from the area before spring
1993. Since then, a multi-national fishery has developed with removals of shrimp in the order of 20
000 tons up 1o late-August.

Fishery information from Canada, Faroe Islands, Greenland, Iceland and Norway indicated that effort
was distributed around the Cap along the 400 m contour (see STACFIS report, Fig. 4). Catch rates
generaily declined from May to early-July 1993 and stabilized somewhat thereafter. Size composition
data from al! countries were similar, showing three size groups of males and one of females. Qverall
sizes ranged between 14 and 30 mm {oblique carapace length} and included at least 5 ages.
Females were naot ovigerous from May to July indicating that the egg bearing period lasts from about
August to March. By-catch consisted primarily of small redfish (14 cm) and Canadian observer data
indicated levels between 10-15% of the total catch in April-June, increased to higher levels in July.
By-catch of other commercial species was low during that geriod.

STACFIS ncted the general ocean circulation in the Flemish Cap area is characterized by an
anticyclonic gyre, which could play an important role in the retention of shrimp larvae. Also,
hycrographic data showed a cooling trend since 1988, which could favour the survival of shrimp.
EEC groundfish surveys from 1988 to 1993 showed that the abundance from 1991 to 1993 was
substantially higher than the 1988-90 period. The increase appeared to be due to the recruitment
of at least one strong year-class produced in the late-1980s.

STACFIS agreed that shrimp abundance in recent years has increased but it is uncertain whether
or nat this high level of abundance wili continue. The general decline in catch rates from May to July
may De an effect of exploitation or due to the seasonality as observed in other shrimp stocks.
Information is lacking on the history of the stock, present stock size, future recruitment and impact
of the 1893 catch level. At present, it is not possible ta conclude that a fishery at or near the 1993
catch level is sustainable in the Flemish Cap area and STACFIS has not sufficient data to provide
a basis for the calculation of an initial TAC. However, based on the uncertainties mentioned above,
concern was expressed for the level of removals in 1993 and a cautious approach to exploitation
should be considered.

The by-catch of small redfish was considered as a potential for significantly impacting the redfish
resource in this area. STACFIS recommended that, effective immediately, sorting grates be

‘mandatory in ‘shn'mp fishing operations on Flemish Cap as a means of minimizing the by-catch of

redfish and other fish species.
Workshop on Assessment Methods

The Councit agreed with the STACFIS view that a special workshop on assessment methods should
be considered as and when the need arises.

Data Availability for Assessment of Northern Shrimp in November 1993

With respect to the proposal from Denmark/Greenland to have a mid-term meeting for assessment
of Northern Shrimp in Subareas 0 and 1, and Denmark Strait, the Council noted that STACFIS had
reviewed the data available, and decided to set a meeting. The Council accordingly endorsed the
recommendation to call a meeting of the Scientific Council in November 1983 at NAFO
Headquarters.
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Review of Research Documents

The Council observed that many of the Research Documents deferred from the June 1993 Meeting of the
Scientific Councll for further review at this meeting, were found to have been adeguately considered at the
June 1993 Meeting. The twa papers that needed further review are summarized in the STACFIS report.

Review of Current Arrangements for Conducting Stock Assessments and Documentation

a)

b)

c)

e)

Updating List of Designated Experts

The Councll noted that STACFIS had identified Designated Experts for the 1994 assessments with
an additional expert required for the Shrimp in Div. 3M. The availability of the nominees would be
cenfirmed by the Secretariat at the earliest convenient time.

Review of Working Papers to be Prepared by Designated Experts on Their Workload

STACFIS had noted that an important aspect of stream-lining the assessment work at the June
meetings would be to have al!l the necessary data in advance of the meeting.

Recognizing the importance of making every effort to improve the data transference process
between the laboratories and NAFQ Headquarters, the Council endorsed the STACFIS
recommendation that the Secretariat acquire a computerized e-mail system,

Guidelines for Documentation of Assessments

The Council noted STACFIS discussions on this matter.

Status of Scientific Documents (Working Papers vs Research Documents)

The Council nated STACFIS had considered some problem areas in the preparation of Research
Documents, particularly in the light of time constraints at the June meetings. |t was hoped that with
the efforis currently underway by STACFIS, such probiems will gradually rectify themselves.
Proposal for Annual Shrimp Meeting in November

The Councll agreed that the Scientific Council mid-term meeting on Northern Shrimp be scheduled
for 19-28 November 1993. With respect to holding these mid-term meetings annually, the Council
agread to review the results of the proposed meeting of November 1993 at its meeting in June 1994
before a decision was made.

Adoption of Work Procedures for the June 1994 Scientific Council Meeting

The Council took note of the STACFIS discussion of rearranging the assessment work, and

considered the proposals made would be preliminary steps toward improving the efficiency In the
wark of the Council.

Future Special Sessions

a)

Special Session in September 1993

The Council was pleased with the interest generated for the Symposium on ‘Gear
Selectivity/Technical interactions on Mixed Species Fisheries" with 3. A. Murawski (USA) and P. A.
M. Stewart (EEC-UK) as co-conveners to be held during 13-15 September 1893. The Council
extended a vote of appreciation to the co-conveners for their enthusiasm, and hoped for a
successful and infermative mesting.

The report of the Sympaosium considerad and adopted by the Council by mail in October 1993 is Annexed to the STACFIS

repoert.
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Noting that the Acting Chairman of the Scientific Council, H. Lassen, was due to leave before the
Symposium, the Council invited H. P. Cornus, STACFIS Chairman, to represent the Council as
Chairman of the Symposium.

b) Progress Report on September 1994 Special Session

The Assistant Executive Secretary reporied to STACFIS there were no new developments since the
June 1993 Meeting.

c) Progress Repott on September 1995 Special Session

The Assistant Executive Secretary reported to STACFIS there were no new developments since the
June 1993 Meeting.

d) Theme for September 1996 Special Session

The Council took note that a theme would be selected at the September 1994 Meeting.

lil. RESEARCH COORDINATION (see STACREC report, App 1)
Acquisition of STATLANT 21 Data and Publication of Statistical Information

The Council agreed with STACREC that the publication of NAFQ Statistical Buifetin Vol. 40 with the 1990 data
should now be completed, in the absence of data for EFEC-France {M) and France {SP). 1t was noted that
the Volume 39 with the 1989 data was also published without data for EEC-France (M).

The Council agreed that the publication of NAFO Statistical Bulletin Vol. 41 also should proceed when the
1991 data as stated in the STACREC report become available.

Acquisition of Statistical Information From Other Standing Committees

The Council was pleased some progress was made in understanding the status of working papers in other
Standing Committees. The Council believed that this communication process will assist in obtaining the
relevant information for the work of the Scientific Council.

Assessment Data Needs for 1994/95 and Respective Budget

The Council noted that since the June 1983 Meeting, new information on conducting research surveys was
available from the Greenland Fisheries Institute, which indicated an annual expenditure of about CAN $5.3
miflion. The cost of Japanese research was also summarized from the joint Greenland/Japan survey at CAN
$1 million. The Councii noted that relevant data had been presented by the Russian Federation to the
Fisheries Commission. At present, taking into account that only two Contracting Parties had provided
comprehensive documentation on this issue, the Council was unable to provide a response to the Fisheries
Commission request,

Non-traditional Fishery Resources in the NAFO Area

The Council noted STACREC had reviewed the recent skate catch data. The Council recognized the
importance of considering these and other non-traditional fishery data.

Proposals for Scientific Tasks of Observers in the Pilot Observer Program

The Council was pleased that the recommendation from the June 1993 Meeting was adopted by the Fisheries
Commission, with the modifications as presented in the STACREC report.

Updating of Conversion Factors Used to get Round Fresh Weight

The Council was infermed by STACREC that FAD was currently conducting a survey to revise the previously
published conversion factors used by national fleets. This information was thought to be of some use to the
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Council and these data shou'd be cbtained before any further work on compilation of conversion factors is
attempted.

Research Coordination for Greenland Halibut

At its June 1993 Meeting, the Scientific Council recommended that consideration be given to the
implementation of a joint multinational trawl survey for Greenland halibut from Davis Strait to the Eastern
Grand Bank and Flemish Cap. The Council noted STACREC considered the data provided at this meeting
by Canada and Japan/Greenland on current survey activity with additional estimates of the number of
required days to complete the proposed survey. It was estimated that about 250 vessel-days would be
needed to cover all Divisions from Div. OA in the north to Div. 3N in the south. The Council noted that it was
indicated that funding would not be provided in the foreseeable future to complete this proposed survey.
The Council agreed that until such a survey is conducted, an adequate assessment of stock size and its
relative distribution is unlikely.

Other Matters
The Council endorsed the recoemmendation that the Council should be represented at the 16th Session of
CWP in Madrid, Spain, in July 1994 by the Chairman of STACREC, Assistant Executive Secretary and a

national representative. The representative, E. de Cardenas (EEC-Spain) was selacted to attend along with
STACREC Chairman, C. A. Bishop (Canada), and the Assistant Executive Secretary.

IV. PUBLICATIONS (see STACPUB report, App. 111

Review of Scientific Publications

The Council was pleased with the substantial progress made in review of papers and preparation for
publication of papers since the June 1992 Mesting.

Promotion and Distribution of Scientific Publications

The Council was pleased to note that two Journal invitational publications {one on West Greenland Cod
papers and the other on Northern Cod papers) under consideration will cover the cod stocks through most
of the Northwest Atlantic. These two publications would be quite timely and provided very valuable coverage
of the recently troubled cod stocks.

Editorial Matters

The Council endorsed the appreciation extended to R. Halliday for his long and valued services as a one-time
Chairman and member of STACPUB and a decade of contributions as an Associate Editor. His advice and’
directions were often sought in the development of STACPUB processes.

The Council looked forward te an early replacement to his position in the Editorial Board of the Journal.
Review of Papers for Possible Publications

The Council was hopeful that a publicaticn of significant scientific interest will result from the papers slated
for the 13-15 September 1993 Symposium. The Council agreed with the STACPUB view that any
recommendations by the co-conveners of the Symposium should be accepted regarding the suitable mode
of publication.

Guidelines for Authors

Recognizing the importance of streamlining the document production by the Secretariat for the June

meetings, the Council agreed with providing potential authors of Research Documents the guidelines
prepared by the Secretariat.
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V. RULES OF PROCEDURE

There were no Rules of Procedure considered at this meeting.

VI. COLLABORATION WITH OTHER ORGANIZATIONS
1. Scientific Council Representatives to CWP 16th Session in July 1994

The Council considered and endorsed the recommendation of STACREC {see above) regarding the 16th
Session of CWP scheduled for July 1994 in Madrid, Spain.

The Council also noted the Assistant Executive Secretary was invited by FAOQ to review the NAFO/FAD
database discrepancies during 28 September to 10 QOctober 1993

2. Scientific Council Invitations to Other International Bodies
It was noted that the status of the Scientific Council and the busy program of work it carries out was often
quite different and not relevant to other international bodies. It was therefore agreed that Council invitations
to other bodies will be made when necessary, and the Council will continue the current practice of reviewing
each request for observer status on an individual basis.

VIl. REVIEW OF FUTURE MEETING ARRANGEMENTS

1. Proposed November 1993 Meeting on Northern Shrimp
The Council agreed to the dates of 19-23 November 1993 for the mid-term Meeting of the Scientific Council
to consider Shrimp in Subareas 0 and 1 and Shrimp in Denmark Strait. This meeting will be held at NAFQ
Headguarters, Dartmouth, Nova Scotia, Canada. '

2. Special Session of 13-15 September 1993
Noting the Special Session (Symposium) would be heid after this Annual Meeting, the Council agreed the
report of that meeting will be considered for adoption if ready at the end of the Symposium or alternatively
the report will be considered by mail (see STACFIS Report, Annex 1).

3. June 1994 Meeting ot Scientific Council

The Council confirmed the dates of 8-22 June 1994 for the Meeting of the Scientific Council and its Standing
Committees.

It was noted the Council would review the report of the November 1993 Meeting on Shrimp in Subareas ¢
and 1 and Denmark Strait to determine if a November 1994 meeting will be called.

4, Special Session and Annual Meeting, September 1994

Tne Council agreed to hold the Special Session (Symposium) during 14-16 September 1994, immediately
before the Annual Meeting of the Scientific Council during 19-23 September 1994.

5. June 1995 Meeting of Scientific Council

The Council agreed on the tentative dates of 7-21 June 1995 for its Meeting.
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VIil. SPACE REQUIREMENTS FOR JUNE MEETINGS AND STRUCTURE OF SCIENTIFIC COUNCIL

The Councit considered the possibility of holding its June meetings at an alternative venue to NAFO
headquarters and was informed by the Standing Commiitiee on Finance and Administration (STACFAD) of the General
Councit, that a sum of money would be made available to facilitate this. A proposal to meet at one of two hotels was
discussed. However, it was suggested that a better alternative may be to rent office space for the duration of the
meeting, and the Council requested that the Secretariat investigate this alternative.

IX. ADOPTION OF REPORTS

At its concluding session, the Council received and adopted the reports of the Standing Commitiees
STACFIS, STACREC and STACPUB.

The Chairman then proposed that the Council report as discussed be adopted, noting that some text would
be inserted by the Chairman and the Assistant Executive Secretary. The Council accordingly adopted the report of
this meeting.

X. ADJOURNMENT

The Councit noted the Chairman, V. P. Serebryakov, had fulfilled his 2-year term of office. The Councit
thanked him for this work during this pericd, and welcomed the incoming Chairman, H. Lassen (EEC-Denmark).

The Acting Chairman, H. Lassen, on behalf of the Council extended thanks to the work done by the Chairman
of STACREC, A. Avila de Melo, during his 2-year term of office, and welcamed the incoming Chairman, C. A. Bishop
(Canada).

Noting also that he himself would be stepping down from his position as Vice-Chairman of the Scientific
Council and Chairman of STACPUB, he expressed his sincere thanks for the support he received during his term in
office, and welcomed the incoming Vice-Chairman of Scientific Council and ex-officio Chairman of STACPUB, R. W,
Bowering (Canada).

The Acting Chairman also noted that R. G. Halliday had tendered his resignation to the Editorial Board. This
represented the end of a very long term of dedicated support to the Scientific Council from ICNAF times. This also
represented the departurs of a key founding member of STACPUB and the Journal of Northwest Atiantic Fishery
Science. On behalf of the Council, sincere thanks and best wishes were extended.

There being no further business, the Acting Chairman closed the meeting and thanked everyone for their
contributions and asked the Assistant Executive Secretary to convey to the Secretariat the Council's appreciation of
its friendly and efficient assistance during the meeting. :
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APPENDIX 1. REPORT OF STANDING COMMITTEE ON FISHERY SCIENCE (STACFIS)

Chairman: H. P. Cornus o Rapporteur: Various

The Committee met at the Holiday Inn, Dartmouth, Nova Scotia, Canada, during 7-10 September 1983 to
consider and report on various matters referred to it by the Scientific Council. Representatives from Canada, Denmark
(in respect of the Faroe Islands and Greenland), Eurcpean Ecenomic Community {Denmark, France, Germany,
Portugal, Spain and United Kingdom), lceland, Japan and the Russian Federation were prasent. STACFIS reviewed
the recommendations of the June 1993 Meeting and it was agreed that the review of assessment methods to be used
will be considered under agenda item 2.c (see Agenda I, Part D, this volume).

. STOCK ASSESSMENTS
1. Silver Hake in Divisions 4V, 4W and 4X (SCR Doc. 93/1, 2, 4, 5, 6, 7, 40, 102; SCS Doc. 93/10)

a) Introduction

The fishery is conducted primarily by large Cuban and Russian Federation otter trawlers using small-
meshed bottom trawls. Before 1977 the fishery was not restricted by seasor: 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 (SMGL). Since 1990, allocalions have been made to Canadian companies
which have entered into developmental arrangements with Cuban and Russian Federation fishing
companies to harvest silver hake. Despite these realignments, the resultant composition of the fleet
actively fishing silver hake has not changed. Nominal calches since 1970 ranged from a maximum
of 300 000 tons in 1973 ta a minimum of 29 000 tons in 1993. Catches generally increased from
1977 to 1989, with the exception of 1983, from 37 000 tons in 1977 to 91 000 tons in 1989. Since
1988, catches have shown a continual decline to levels below those reportad in the late-1970s.

Recent catches and TACs ('000 tons) are as follows (Fig. 1)

1983 1984 1985 1886 1987 1988 1989 1990 1991 1992 1993

TAC B0 100 100 100 100 120 135 i35 100 105 75
Catch 36 74 75 a3 62 74 91 69" 68" 32 2g
' Provisional.

-

The 1992 fiéhery commenced in mid-March, on an experimental basis and finished in July. Catch
rates were generally poor, with pollock by-catch higher than that seen in previous years. In eariy-
May a portion of the fleet (12 vessels) was forced to stop fishing for one week due to this high by-

catch. The 1993 fishery followed a similar pattern, although by-catch was not a limiting factor at any
time.

5)  Input Data
i) Commercial fishery data

Catch rates. Asin previous assessments, standardized catch-rates were calculated using
a multiplicative model. The standardized catch-rate for this stock had dropped in recent
years (Fig. 2), from a peak of 5.5 tons/hr in 1989 to 2.2 tons/hr in 1992, In 1993 the
standardized catch-rate remained essentially the same as in 1992, at 2.2 tons/hr. The most
recent catch rates were similar to those experienced in the late-1970s and early-1980s.
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Fig. 1. Silver hake in Div. 4VWX: calches and TACs.
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Fig. 2. Silver hake in Div. dVWX: standardized catch rates.

Catch-at-age data. The commercial removals-at-age for 1992 were calculated from
Canadian {ength samples and a combined Canada/Russia age-length key, following the
same procedure used in the previous two assessments. Canadian July research vessel
survey data were used in the calculation of weights-at-age. The removals-at-age and
weights-at-age for 1977-91 were taken from the previous assessment to provide estimates
for the pericd 1977-92 inclusive.
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Research survey data

The survey results indicated a continual decline in total numbers and biomass over the
period 1986-92 (Fig. 3). Results of the 1993 survey indicated both numbers and biomass
had riserr maderately.
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Fig. 3. Silver hake in Div. 4VWX: biomass and abundance sstimates from July
Canadian research vessel data.

In numbers-at-age the surveys showed the 1290 year-class to be below average in 1991
and 1892 at ages 1 and 2, respectively. The 1991 year-class appeared even weaker than
the 1990 year-class at age 1. In 1992 a survey for 0-group silver hake was not conducted.
However, an estimate of numbers at age 1 for this year-ciass were obtained from the 1853
July survey by adding all fish 21 cm and less, haif those at 22 ¢m, {ogether. This
suggested that the 1992 year-class was above average in strength.

Environmental data

One paper was presented summarizing oceanographic conditions (SCR Doc. 93/1).
Analysis of sea-surface temperatures for 1992 showsd negative anomalies in spring,
summer and winter on the Scotian Shelf, over the 1891 conditions.

Biological studies

Several papers investigated the reliability of independent silver hake abundance indices
(SCR Doc. 93/2, 4, 7).

Significant correlations were noted between commercial CPUE and research abundance
indices at ages 1 and 2. These relationships were not significant at clder ages.

Probable relationship between the fluctuations in year-class abundance for silver hake and
other gadoids (Div. 4VWX+5 pollock, Div. 2J and 3KL, Div. 3NO, Subdiv. 4Vs, Div. 4W cod)
was studied. During the 1980s an inverse relationship between year-class abundance of
silver hake and other species was apparent. Such dynamics in abundance can be
explained by the influence of the oceanographic processes influencing the Northwest
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Atlantic. It was suggested that strong year-classes of the silver hake popuiation under
consideration appear predominantly in warm years.

The joint USSR-Canadian surveys in 1988 and 1890 in the Scotian Shelf area provided data
to estimate silver hake conceniration steadiness in relation to species composition,
abundance, distribution of food organisms, and hake feeding dynamics. Relationships
were noted between concentraticn locations, diurnal vertical migrations of food organisms,
and silver hake aggregations.

Data on fgeding, diurnal and annual food ration of silver hake in Div. 4VWX in 1988 and
1990 were summarized (SCR Doc. 93/40). Diurnal rations of hake females and males were
calculated by size groups. Annual food uptake was estimated by food items. Comparison
of food composition and amount revealed that euphausiids (27%) and young silver hake
(56%) constituted the major food in July 1988, while in June 1990 the bulk of food
consisted of three groups: euphausiids (34%), young hake {28%) and short-finned squid
(28%).

Estimation of parameters
B Sequential population analysis

Two formutations of the adaptive framework {ADAPT) were reviewed. The first (SCR Doc.
93/5, 6), incorporated a 'stabilization’ factor in the model, in an attempt to correct the
retrospective pattern.  For reasons detailed in Section 1.1, (Review of Research
Documents), concern was expressed whether the use of the stabilization factor in the
maode! was appropriate. For this reason the SPA was not accepted.

A second ADAPT analysis (SCR Doc. 93/102) utilized commercial catch-at-age, age
disaggregated standardized CPUE, Canadian July survey catch-at-age and a juvenile
index, with a dome-shaped partial recruitment pattern and M = 0.4,

An analysis using the Laurec-Shepherd technique was also conducted. The results of the
two analyses corresponded closely.

A retrospective analysis using the resuits of the ADAPT formulation on ages 3-5 showed
a pattern where F was consistently underestimated (by 40-60%) as a longer time series of
data was introduced. This retrospective pattern has been noted in other North Atlantic
groundfish stocks, howaver, the underlying cause remains obscure. It was noted that the
high negative residuals associated with the 1992 estimates from both July research vesse!
and CPUE indices supported the conclusion that the most recent year did not fit the model
well.  Under these circumstances, it was reasonable to assume that the 1992 fishing
mortality produced by ADAPT was also underestimated, however, the degree to which
population numbers were being overestimated was difficult to quantify.

Prognosis

The 1992 year-class will make a significant contribution to the catch in 1994 at age 2. As an 0-
group survey was not conducted, the only available estimate of this cohort is that from the 1993 July
research vessel survey. The 1991 year-class is also important and its estimation in the SPA is
based only on a single occurrence in the cafch matrix. While it was decided to accept the
estimates of the 1990 and earlier year-classes as given by tha SPA, the strengths of the 1991 and
1992 year-classes were inferred from July survey data.

Year-class estimates from the research vessel survey (RV) were regressed against estimates from
the SPA for the 1981-80 year-classes at age 1, using the model SPA = a + b(in RV); r2 = 0.84.
Predictions from this relationship for the strength of the 1991 and 1992 year-classes were 0.4 and
1.2 billon fish, respectively. The estimate for the 1992 vear-class was corroborated by data
presented for the 1993 Russian commercial fishery. These show the appearance of age 1 fish in
the catch in numbers similar to previous abundant year-classes.
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An F,, value of 0.72 was used as in last year's assessment, based on the yield-per-recruit analysis
of the Sclentific Councit in 1990 (NAFO Sci. Coun. Rep., 1990). The mean weights-at-age for
projection were taken as the average of recent years (1988-82} observed in the fishery. The partial
recruitment pattern was based on the average F-at-age in the SPA for 1990-91. Weight- and PR-at-
age used were as follows:

Age Average weight {kg) Partial recruitment pattern
1 0.059 0.01
2 0.138 0.29
3 0.189 0.92
4 0.219 1.00
5 0.260 0.88
6 0.310 (.89
7 0.403 0.50
8 0.466 0.33
9 0.862 0.09

The provisional catch of 29 000 tons in 1993 (Canadian observer data) was estimated to have
resulted in a fishing mortality of F = 0.40. Fishing at F,, in 1994 is estimated to eguate to a catch
of 51 000 tons.

The retrospective analysis using ADAPT methodology indicated a consistent tendency for F
estimates to increase by 40 to 60% for a particuiar year when additional years of data were added.
In addition, a review of historical TAC advice indicated that since about 1984, the projected F,
catches from the assessments have been overesiimated. 1t is only because TACs have not been
fully harvested (due to aillocation and other restrictions), that the actual F appears to have been
close to Fy,. There is no reason to expect that the current estimate of F in 1992 will not, in future,
also appear 10 be an underestimate. This suggests that the abundance of year-classes estimated
by ADAPT for 1892 may have been overestimated. These are the 1990 and older year-classes
which will be ages 4 and older in 1994. These ages account for about 45% of the projected catch
in 1994, It is likely, therefore, that the projected catch at Fy, in 1994 of 51 000 tons is also
overestimated to some extent. Unfortunately, the extent of this is difficult to determine,

Future studies

STACFIS continues to support co-operative studies on silver hake. These include continuation of
the joint Canada-Russia juvenile survey. As was stated in the past two reports, STACFIS recognized
that a Canada-Russia experiment to validate age readings using radio-nucleotides is ongoing and
encourages its completion. STACFIS reiterates its previous recommendation that upon completion
of the radio-nucleotide studies to validate silver hake age readings, one comprehensive document
be prepared by Canadian and Russian authors.

Attention is drawn 1o the paper by P. 3. Gasiukov on stabilization of ADAPT estimates (SCR Doc.
93/5) as one possible meathod of resclving the retrospective problem. Thisis, of course, not an issue
which concerns only silver hake but is central to improvement of many of the stock assessments
conducted by STACFIS. Thus, further investigaticn of this and other approaches to the retrospective
problem is encouraged. With respect to silver hake, the retrospective pattern in ADAPT SPAs
should be examined mare closely over a wider range of age groups to better guantify the extent of
potential underestimates.

Shrimp in Division 3M (SCR Doc. 83/22, 101, 103, 104, 105, 107, 110, 111, 112)

a)

Introduction

Although the presence of shrimp on Flemish Cap has been known for many years, no significant
shrimp commercial effort was reported from the area before spring 1993. A shrimp fishery began
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in late-April 1993 when two Canadian vessels were granted exploratory permits to fish the species
in Div. 3M. By late-July, about 50 vessels from several nations were reported fishing for shrimp in
the area. Preliminary reports (to August 23) indicated that over 21 000 tons of shrimp have been
taren o far in 1993 and thai, as of August 31, 18 vessels were still active in the fishery.

Input Data
3] Commercial fishery data
Fishery information from Canada, Farce Isiands, Greenland and Iceland indicated that effort

was distributed around the Cap along the 400 m contour {Fig. 4). Catch rates generally
declined from May to early-July, stabilizing somewhat thereafter,

{ 48°30'N

48°00' N

47°30'N

. Flehish Cap '1

ar’o0'N
200
wom

UIMASUAREE 46°30' N
SO0 m
° 1
45 00" N
4700 W 48°00" W 45°00" W a4°00'w 43°00' W

Fig. 4. Shrimp in Div, 3M: main shrirﬁp area in May-August 1993,

Size composition data {eblique carapace tength) from commercial sampiing from Canada
and Iceland showed three size groups of males (16, 20, 23 mm) and one of females (26
mm). Overall sizes rangad between 14 and 30 mm and included at jeast 5 ages (2 to 6).
Females were not ovigerous from May to July indicating that the egg-bearing period lasts
from about August to March.

By-catch consisted primarily of small redfish (mode at 14 cm) and Canadian observer data
incicated levels between 10-15% of the total catch weight in April-dune, increasing to
higher levels in July, By-catch of ather commercial species was low during that period.
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i Research survey data

Oceanographic data were obtained from the Flemish Cap during a Canadian survey
cenducted in July 1993 and compared with historical data for the area. The general
circulation in the area was characterized by an anticyclonic gyre which could play an
important role in the retention of shrimp larvae. Alsa, the hydrographic data showed a
coeling trend since 1988 which could favour the survival of shrimp.

EEC summer groundfish surveys were conducted on Flemish Cap from 1988 to 1993
Shrimp biomass estimates were calculated from the catches cbtained using a groundfish
bottom trawl and therefore did not represent the absolute shrimp biomass. However, they
showed that relative shrimp biomass from 1991 to 1993 was substantially higher than
during the 1988-90 period.

Average Catch Per Mile (kg)

Year and Standard Error
1688 1.54+0.28
1989 1.37£0.24
1990 1.53+0.21
1991 5.83+0.71
1992 11.75+1.86
1993 6.57+1.04

These surveys also showed that abundance was highest in the western, northern and
northeastern parts of the Cap and in depths ranging from about 300 to 500 m. These were
the areas fished commercially during May-August, 1993.

Age interpretation of the size distributions from the 1988 to 1992 surveys and the 1993
commercial fishery samples identified the 1988 year-class as strong, possibly accounting
for the increase in biomass in recent years. The 1988 year-class was female in 1993 and
at the sizes targeted by the industry which explains the success of the new fishery in 1993.

The occurrence of shrimp in cod stomachs taken during winter surveys on Flemish Cap
from 1978 10 1984 provided information on shrimp distribution, age, growth and year-class
strength. The data suggested that shrimp abundance also varied during this period.
Length-at-age 1 was estimated at about 7 mm, and it was concluded that the first size
group of male shrimp evident in trawl samples was age 2 (16-18 mm).

Cod predation data available from EEC surveys from 1989 to 1992 showad that shrimp
increased in importance as prey for cod between 1983 and 1990. The proportion of cod
stomachs containing shriimg increased from 12% in 1983 to 26% in 1990 and 33% in 1991,

Assessment Results and Prognosis

STACFIS agreed that shrimp abundance in recent years had increased, but it was uncertain whether

or not this high level of abundance will continua. The general decline in catch rates from May to
July may be an effect of exploitation or due to the seasonality as observed in other shrimg fisheries.
Information is lacking on the history of the stock, present stock size, future recruitment and impact
of the 1993 catch level. At present, it is not possible to concluge that a fishery at or near the 1993
catch is sustainable in the Flemish Cap area and STACF!S has not sufficient data to provide a basis
for the calculation of an initial TAC. However, based on the uncertainties mentionad above, concern
was expressed for the level of removals in 1993 and a cautious approach to exploitation should be
considered,
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The by-catch of small redfish was considered as a potential for significantly impacting the redfish
resource in this area. STACFIS recommended that, effective immediately, sorting grates be
mandatory in shrimp fishing operations on Flemish Cap as a means of minimizing the by-catch of
redfish and other fish species.

d) Research Recormmendations

The development of the Flemish Cap shrimp fishery represents a unigue opportunity ta monitor
closely the response of a shrimp population from the beginning of its exploitation. A comprehensive
monitoring program will provide valuable information which can be considered in assessing and
managing this resource as well as other shrimp stocks of the Northwest Atlantic.  Therefore, with
respect 1o Shrimp in Div. 3M, STACFIS recommended that:

- all countries participating in this new fishery provide levels of sampling for shrimp and
important by-catch species as recommended by NAFQ Conservation and Enforcement
Measures;

- the EEC groundfish surveys, during summer on Flemish Cap which have provided a
valuable time-series of data on shrimp, continue to include the detailed sampling of shrimp
and the analysis of the data as in the past years:

- that since more data on the food and feeding of cod exist, they be analyzed to obtain
additional and historic information on shrimp distribution and abundance in the area.

3. Workshop on Assessment Methods

STACFIS discussed the suitable time to conduct another workshop on assessment methods and recognized
that such a meeting should be planned if and when the need arises.

4. Data Availability for Assessment of Northern Shrimp in November 1993

STACFIS considered a proposai from Denmark/Greenland regarding the reinstatement of a mid-term meeting
for the assessment of Northern shrimp stocks in Subareas 0 and 1 and Denmark Strait.

It was made clear that the data available for the shrimp stock assessments had improved considerably since
the suspension of STACFIS mid-term meetings in 1987. Since 1988 a yearly trawl survey has been
conducted in.July-September giving an index for the trawlable biomass and information on distribution of the
stock, size distribution of shrimp and recruitment (20 mm mesh in ced-end introduced in 1893). Further
improvements include a new logbook system covering aimost 100% of the large vessels since 1988,
revealing information on catch rates, catch composition and distribution of the fishery. Additionally the
coverage of sampling from the cemmercial fishery has also been extended.

It could not be stated tc what extent the assessments and predictions had also improved, but it was felt that
the survey was revealing key information, and that it would be appropriate to include the current information
in the advice for the coming year at a mid-term meeting, i.e. to include the 1993 survey in the advice for
1994,

If & mid-term meeting was to be held at NAFO Headquarters in Dartmouth the extra costs to NAFO would

be marginal. Accordingly, STACFIS recommended that a mid-term meeting be held for Northern shrimp in
Subareas 0 and 1 and Denmark Strait at NAFC Headquarters.

i. REVIEW OF RESEARCH DOCUMENTS

1. On the Stabilization of Commercial Fish Stock Estimates Obtained by Means of the Adaptive Approach
(SCR Doc. 93/5)

This document dealt with the phenomenon that may be called 'stock estimate instability' as revealed through
retrospective analysis. To solve such a condition, special methods were developed, one of them based on
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the use of a regularization algorithm. Utilization of this method was carried out using known biomass values
from the cenverged portion of the VPA. Such an approach provided stable stock astimates for silver hake
in Div. 4VWX. Average deviation of such estimates based on retrospective analyses was less than 10%.

Concern was expressad that although use of the algorithm removed the apparent retrospective pattern, there
were no changes in estimates for the terminal vear. Therefore, the method appears to be 'masking' the
pattern rather than solving the problem.

STACFIS was pleased that work is being carried out to try and solve the retrospective problem and
encouraged further work on this topic.

Osteological Differences in Species of Sebastes on Flemish Cap (SCR Doc. 93/23)

Several morphometric analyses were made on bongs of the three species of the genus Sebastes that cccur
on the Flemish Cap. The basipterigium was described as the bone which best discriminated the three
species. Cluster analysis indicated that S. marinus and 5. fasciatus were species more closely related than
with 5. mentelfa.

Miscellaneous Papers on Cod in Divisions 2J and 3KL {SCR Doc. 93/30-39, 41-43, 45, 55-57, 68)

STACHIS noted that the highlights of these papers had been presented and discussed at the June 1993
Meeting in conjunction with the assessment of Div. 24 and 3KL cod. As such it was considered unnecessary
to review these papers during this meeting.

lll. REVIEW OF CURRENT ARRANGEMENTS FOR CONDUCTING
STOCK ASSESSMENTS AND DOCUMENTATION

Updating List of Designated Experts

Recognizing the workload of the Designated Experts during the June Meetings, STACFIS felt it would be
desirable to nominate cne scientist per stock. However, it was noted that this was not practical at the present
time. Accordingly, the list of Designated Experts for 1993 was reviewed and the following were tentatively
identified for the 1994 assessments:

- From the Science Branch, Northwest Atlantic Fisheries Centre, Depariment of Fisheries and Oceans,
P. O. Box 5667, St. John's, Nawfoundland, Canada, A1C 5X1 [Telefax: (709) 772-4188],

for Cod in Div. 3NO C. A. Bishop
- Redfigsh in Div. 3LN D. Power

American plaice in Giv, 3LNO W. 8. Brodie
Witch flounder in Div. 3NO W. R. Bowering
Yellowtail flounder in Div. 3LNO W. B. Brodie
Greenland halibut in SA 2 + Div. 3KL W. R. Bowering
Roundnose grenadier in SA 2+3 D. B. Atkinson
Capelin in Div. 3L J. E. Carscadden
Capelin in Div. 3NO J. E. Carscadden
Squid in SA 3+4 G. H. Winters
Shrimp in Div. 3M D. G. Parsons

From the Instituto de Investigaciones Marinas, Muelle de Bouzas, 36208 Vigo, Spain [Telefax: 34-

86292762],

for Cod in Div. 3M

A. Vazquez

From the Instituto Espanol de Ceeanografia, Centro Oceanocgrafico de Cantabria, Aptdo 240, 39080

Santander, Spain [Telefax: 42 275072],

American plaice in Div. 3M

E. de Cardenas
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- From the Polar Research Institute of Marine Fisheries and Oceanography (PINRD), 6 Knipovich
Street, Murmansk, 183763, Russia {Telefax: 70 95 9213463 - Telex: 126 111 PINRQ)],

for Redfish in Div. 3M K. V. Gorchinsky

- From the Greenland Fisheries. Research Institute, Tagensvej 135, 1, DK-2200, Copenhagen,
Denmark [Telefax: 45 35821850,

for Northern shrimp in SA 0+1 D. Carlsson
Roundnose grenadier in SA 0+1 J. Boje
Wolffish in SA 1 J. Boje
Greenland halibut in SA 0+1 - J. Boje
- From the Institut fir Seefischerei, Fischkal 35, D-27572 Bremerhaven, Republic of Germany [Telefax:
49 47173473],
for Redfish in SA 1 H. J. Rétz

- From the Marine Fish Division, Department of Fisheries and Oceans, Bedford institute of
Oceanography, P. O. Box 1008, Dartmouth, Nova Scotia, Canada, B2Y 4A2 [Telefax: (902) 426-
7827}

for Silver hake in Div. 4VWX M. A. Showell

- From the Marine Research Institute, Skulagata 4, P. G. Box 1390, 121 - Reykjavik, Iceland [Telefax:
354 1623790},

for Northern shrimp in Cenmark Strait U. Skuladéttir

The Secretariat was requested to confirm the avallability of the Designated Experts from their respective
laboratories.

2. Review of Working Papers to be Prepared by Designated Experts oh Their Worklcad

A number of proposals were endorsed by STACFIS to streamline the assessment work at the June meetings.
These cansisted of having data such as catch-at-age and indices of abundance available befare, or at the
very latest, at the stat of the mesting. As well, scientists who prepare such data should provide
documentation for the STACFIS report.

To improve the transfer of data and information between scientists and the NAFO Secreatariat, STACFIS
recommended that the Secretariat acquire access to a computerized e-maill system, This is considered to
have several benefits to improve communications and reduce the costs.

3. Guidealines for Documeniation of Assessments

It was noted that the amount of information resulting from surveys was difficult to describe in the assessment
documentation, STACFIS agreed a structural description would be helpful. A proposed structure for the-
description of survey results was based on biomass, abundance, distribution, tength and age structure,
recruiting year-classes, maturity and fecundity of the target species.

4, Status of Scientific Documents (Working Papers vs Research Documents)

STACFIS noted that due to time constraints during the June Meeting, some documents were not adequately
reviewed. One immediate concern was that research documents of some assessments at times did not
completely reflect the outcomes of the assessments and showed differences to the text reported in the
Scientific Council Report. However, STACFIS agreed that these lapses could be overcome within the present
framework of the meetings. It was also agreed that Designated Experts should be informed of these lapses
and every effort be made to avoid them.
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Proposal for Annual Shrimp Meeting in November

STACFIS agreed on a meeting on Northern shrimp at NAFO Headquarters during 19 to 23 November 1993,
The agenda for this meeting wili be circulated by the Secretariat 60 days in advance of the meeting.

Adoption of Work Procedures for the June 1994 Scientific Council Meeting

A proposal that the Scientific Council and its Subcommitiees be restructured was presented for discussion.
The specific issue addressed related to changes required to improve the efficiency of work during the
STACFIS meeting. This resulted from the observations that conducting stock assessments continues to
represent a considerable workload within the scheduled time for the June meetings of the Scientific Council.
The main areas of restructuring considered at this time were; the creation of formal Working Groups to deal
with the assessment of species cr groups of similar species and changes io the meeting timetable.

STACFIS noted previous attempts to use a formalized working group approach had limited success. Some
of the difficulties encouniered related to the adequacy of peer review, required attendance of individuals at
concurrent meetings and duplication of effort at subsequent review levels leading to reduced productivity.

A proposed timetable change was suggested to have the first meeting day determine the status of data
availability and the status of preliminary assessments, as was done during the June 1993 meeting, The
outcome of the first day's session would determine the course of action to be followed which could include
the setting up of working groups to deal with specific issues or problems. The feasibility of this ad hoc
approach was considered more practical than a more formalized one in dealing with unforeseen issues or
problems. Scheduling the Environmental Subcommittee and STACREC meetings immediately after the first
day might also permit additional time for determining the best course of action.

The unavailability to Designated Experts of necessary assessment related data at the beginning of meetings
has been a persistent problem that has contributed to lost time and consequent reduced efficiency. It was
suggested that data should be provided earlier, and in a form that would permit direct inclusion into the
appropriate assessment model.

STACFIS concluded that any improvements that might result from the creation of formal working groups at
this time were not clear and considered that the best current option involved changes to the timetable. it was
also considered that during the meeting, Designated Experts or working groups should also keep the
Chairman regularly informed as to progress with the assessments. In this regard it was also considered that
this weould be more feasible if more meeting andfor working space were available at one location.

IV. FUTURE SPECIAL SESSIONS

Progress Report on 13-15 Septermnber 1993 Special Session on "Gear Selectivity/Technical Interactions
in Mixed Species Fisheries”, Co-conveners S. A. Murawski (USA) and P. A. M. Stewart (EEC-UK).

STACFIS was pleased with the responses received to date for this Symposium, and the apparent keen
interests expressed by scientists. STACFIS expressed its appreciation to the co-conveners for the
enthusiastic work 10 create this interest.

STACFIS considered how the report of this Symposium may e adopted for the report of this meeting. While
it was hoped that the report would be ready at the time of the closure of the Symposium, STACFIS agreed
that alternatively the report could be adopted by mail (see Annex 1).

Noting the acting Chairman of Scientific Council, H. Lassen, was not available to attend the Symposium,
STACFIS invited H. P, Cornus to represent him.

Progress Report on September 1994 Special Session

The Assistant Executive Secretary reperted 1o STACFKIS that there were no new developments since the June
1993 Meeting.
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3. Progress Report on September 1995 Special Session

The Assistant Executive Secretary reparted to STACFHIS that there were no new developments since the June
1993 Meeting..

4, Theme for September 1996 Special Session

It was agreed that & list of possible themes for the 1996 Special Session will be reviewed and a topic

selected at the September 1994 Meeting. Representatives were requested to forward their proposed themes

to the Secretariat.

V. RESPONSE TO THE FISHERIES COMMISSION

There were no formal requests from the Fisheries Commission at this meeting. However, the Chairman of
the Scientific Council attended several meetings of the Standing Committes on International Control {STACTIC), and
responded directly to some of the guestions posed. These are reflected in the report of that Standing Committee.

VI. OTHER MATTERS

There being no further business, the Chairman thanked everyone for their patience and cooperation during
the very busy schedule cof this meeting. '




173 STACFIS 7-10 Sep

ANNEX 1. REPORT OF THE SPECIAL SESSION ON GEAR SELECTIVITY/TECHNICAL
INTERACTIONS IN MIXED SPECIES FISHERIES

Since the Symposium was held after the Annual Meeting of the Scientific Council, 7-10 September 1993, the
following report prepared by the co-conveners was considered and adopted by the Council by mail. The Councii had
agreed at its annual meeting to accept the recommendations of the co-conveners of the Symposium on the suitable
mode of publication, and weicomed the co-conveners to undertake the editorial work on the papers submitted.

Intreduction

The Symposium on "Gear selectivityftechnical interactions in mixed species fisheries®, with S. A. Murawski
(USA) and P.A.M. Stewart (EEC-United Kingdom) as co-conveners, was held at the Holiday Inn, Dartmouth, Nova
Scotia, Canada, during 13-15 September, 1993, Twenty five papers were presented (SCR Doc¢. 93/92-100, 937109,
93/113-127, see Part C, this volume) and, additionally, four posters and two video presentations were displayed. The
Symposium was organized into six thematic paper sessions: (1) Compoenents of mixed fishery systems (S. Murawski,
USA, Chair), (2} Influencing the selection pattern of fishing gears (P. A. M. Stewart, EEC-UK, Chair}, (3} Interactions
among competing gears (A. Sinclair, Canada, Chair), {(4) Mixed species/multifishery effects (S. Murawski, USA, Chair),
(5) Fleet dynamics in technical interactions (J. DeAlieris, USA, Chair), and (8} Gillnet selection studies (A. Bjordal,
Norway, Chair). A final panel discussion consisted of brief presentations by the session chairmen, reviewing
information presented at the six sessions, and their views on the content of the Symposium and future directions of
research in the theme areas. The Symposium was opened and closed by H.-P. Cornus (EEC-Germany), Chairman
of STACFIS. A total of 70 participants registereg for the Symposium, representing 15 countries (Brazil, Canada, Chite,
Denmark, Finland, France, Germany, Greenland, Japan, Norway, Pertugal, Russian Federation, Spain, UK, USA).

The concept of this Symposium was rather revolutionary - to bring together experts in various scientific
disciplines to address a common problem. The subject of technological interactions in mixed fisheries has many
dimensions. Gear technologists, stock assessment experts, economists and social scientists view the nature of
problems associated with mixed fishery harvesting, and their potential mitigation, from vastly differing points of view.
The goals of the Symposium were {1) to summarize the current state of fisheries research on the topics of gear
selectivity and technical interactions (2) to propose new directions for future research, and (3) to establish dizglogue
among experts from the various disciplines that may facilitate more integrative approaches to these problems. Based
on the diversity of contributiong and the summaries presenied by the session chairmen, the goals of the Symposium
were accomplished.

Thematic Centributions

The subjects considered in the papers, posters and videos presented spanned the diversity of issues
intended in the anncuncement of the meeting and call for papers. Following is a brief summary of the contributions,
by theme session:

Components of mixed fishery systems. Four papers and a poster presentation on this subject emphasized the
evoiution of data and analytic tools for revealing the structural elements cantributing to mixed fishery systems.
Seasonal components of the Gulf of St. Lawrence fisheries are dominated by the cyclical distribution patterns of
species taken in single- and mixed-species fisheries. New computer-assisted methods for visualization of this
complexity were demonstrated. The identification of fishery tactics and factors associated with by-catch and discard
rates were evaluated in two papers that utilized tow-by-tow sea sampling data from otter trawl fisheries off the
northeast USA. Options for the management of the transboundary Greenland-Iceland cod stock were considered,
given the rates of migration and bicecenomics of fleets operating when components of the stocks accur in the two
areas. Interactions between the pelagic and demersal fleets and fisheries of Chile were found to be dependent upon
relative fishery success among industrial and artisanal components.

Influencing the selection pattern of fishing gears. Effects of gear modifications on the selective properties of
fishing gears were considered in six papers and one video presentation, Two papers considered the analysis of data
from 'trouser trawl' gear, used to evaluate selection properties of a mesh alternative, relative to a control mesh. The
choice of empirical versus structural modelling of selection properties of gears focused on the goodness-of-fit of
alternative rodels and the underlying reasans for choosing ane approach over the other. Use of a sorting grate for
herring in the Baitic resulted in some mortalities of animals passing through the grate and not retained by the gear.
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Implications of discard mortalities for witch fiounder vields were evaiuated in a poster. The size compositions of
catches sampled at sea, using different mesh sizes and shapes used in the fishery were compared to experimental
gear selection studies for these gears. Results in some cases conflicted. The selection properties of otter trawl gear
far redfish were reviewed, in relation {o the total caich and size composition, based on experimental fishing results.
A video designed to explain principles of gear selectivity and measurement methods to managers and industry was
presented.

interactions among competing gears. Belative selection properties of fishing gears deployed to target various
species were reviewed in four papers. The selection properties of various gears in some cases give clear differences
in sizefage retention, whereas when fisheries are more complex, selection attributable to the gear properties becomes
more ambiguous. Choice of the 'optimal’ gear to exploit a particular species must take into account not only biological
goals such as protecting pre-spawning individuals, but the inherent trade-offs between species when species mixtures
are taken. A modelling paper presented a framework within which the properties of gear selection (steepness of the
curve and its placement) can be used to evaluate effects on vields and spawning stock biomass-per-recruit.

Mixed species/multifishery effects. Four papers and one poster emphasized the effects of interactions among
species and fisheries on vields and values of complex fishery systems. Two presentations considered the shori-term
survivarship of roundfishes and flounders discarded from otter trawl fisheries off the northeastern USA. The impact
of discards of young fish on standard assessment calculations (Fs, yieids and spawning biomass), was considered
for both retrospective analyses and in forecasts. The impact of survivorship of herring passing through the meshes
of a herring trawl on yield projections assuming different mesh sizes was considered. Factors that influence decisions
by skippers to target specific fishing grounds were evaluated in a probabilistic outcome’ framework.

Fleet dynamics in technical interactions. The interactions among multi-purpose fishing fleets with respect to fishery
yields and associated econamic and social considerations were considered in five papers. Choice of management
units is a complex intersection of gear, species mix and targeting behaviour of fishermen. The use of standard
predator-prey models for describing the targeting behaviour of multi-purpose fleets was reviewed. The impact of
mixed-species harvesting on the fishing mortaiity of species was considered as an exercise in computing the partial
fishing mortality rates due to each flest. Optimization of the Greenlandic shrimp fishery was considered, particularly
emphasizing the differential revenue of the product based on individual animal sizes. The evaluation of gear
alternatives for Canadian shrimp fisheries were considered in a combined video and paper presentation.

Gillnet selection studies. Two papers evaluated various properties of gillnet selectivity, and predictions of selection
based on thecretical aspects of fish length-girth and mesh size. Theoretical selection curves generally performed well
in predicting percent retention, better than for mabile fishing gears.

Summary of Findings

The management of fishery resources, world-wide, is complicated by a general trend in increased fishing
pressure, combined with the rapid pace of technological innovation in fishing gear, and competition for fishery
resources among gears, fleets and nations. Managers are increasingly asking scientists of various disciplines
questions such as: What is the ‘best’ age or size at which to exploit species x? What is the 'best’ gear to exploit a
particular fishery? What is the relationship between fishing effort and yield? What are the economic and sacial
consequences of particular management actions that we are contemplating? Moreg often than not, managers have
addressed these and similar questions to the technical disciplines individually rather than collectively. Not surprisingly,
the answers to the questions have been ambiguous and in some cases conflicting.

It is clear that a multi-disciplinary approach to the provisicn of management advice is necessary when
complex fishery interactions occur. Tentative results presented at the Symposium emphasize the difficuity of
management actions based solely on benefits to be derived from gear-based solutions. The actual benefits of
improving selectivity of particular target species may be substantially reduced by a variety of operational factors,
including mixed catches of nor-target animals. Survivarship of sorted animals, either in the sea or on deck, may
significantly alter our perceptions of the benefits expected from a proposed technclogical solution. Likewise, gear
changes may have substantial economic and social consequences for mixed fleets. Choice of the 'best’ way to
harvest a particular species or species group is a complex decision involving the impacts on yields and spawning
potentials of the resource, and the economic efficiency of the gears and fleets. Optimization of iotal yields or revenues
for multi-fleet or multi-nationa! fisheries may result in substantial social consequences which must be considered.
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Participation in the Symposium by representatives of the Canadian fishing industry and domestic management
bodies provided a focal point for deliberations, and a message to the scientists. The serious management problems
of the day require the choice between management options that, in some cases, will have important societal and
ecological consequences. These choices need to be made based on forecasts that incorporate the complexity
inherent in the real world. Participants generally felt that they had new insights into the questions, approaches and
findings provided by the various disciplings represented, and a better appreciation of how these various elements fit
together into an integrated assessment of the biclogical and fishery consequences of management aiternatives.

The consensus of the participants was the desire to publish appropriate papers from the Symposium in the
Journal of Northwest Atlantic Fishery Science. A 1 November 1993 deadline for submission of final manuscripts to
the Secretariat was established for those authors wishing to publish their papers. The co-conveners will serve as
editors of the papers submitted.

The co-conveners expressed iheir thanks to the Secretariat for providing the excellent facility and technical
accoutrements for the conduct of the Symposium and for their outstanding cooperation in assisting with the
preparation of papers and presentations.
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APPENDIX Il. REPORT OF STANDING COMMITTEE ON RESEARCH COORDINATION (STACREC)

Chairman: A. Avila de Melo Rapporteur: W. Brodie

The Committee met on 9 September 1993 at the Holiday Inn, Dartmouth, Nova Scotia, Canada, to discuss

various matters referred to it by the Scientific Council pertaining to statistics and fisheries research in the Regulatory
Area. Representatives from Canada, Denmark (in respect of Faroe Islands and Greenland), European Economic
Community (Denmark, France, Germany, Portugal, Spain and United Kingdom), Iceland, Japan and the Russian
Federation were present. It was agreed that agenda item 1 and 3 will be considered together (see Agenda i, Part
D, this volume).

1.

Acquisition of STATLANT 21B Data and Publication of Statistical Information

For 1990, data for France (SP) and EEC-France (M) were still outstanding. STACREC proposed that the
Secretariat should proceed with the publication of NAFO Statistical Bulletin, Vol. 40, for 1990 data as there
was no indication that the French data would be available soon. STACREC noted that the Volume 39 for
1989 data was also published in absence of the French data.

For 1991, data for EEC-Denmark, France (SP), Japan, Norway, USA, and USSR were still outstanding. With
the exception of France (SP), the Secretariat had been informed that the data should be available before the
end of 1993. STACREC suggested that the NAFQ Statistical Bulletin, Vol. 40 for 1991 should be published

~ when those data were received.

It was noted that both the Assistant Executive Secretary and the EEC-EUROSTAT Representative will be
present at the upcoming CWP Ad hoc Inter-agency Consultation in Dublin, Ireland, and noting that some
statistical officers from EEC will be present at that meeting, STACREC agreed that they take that opportunity
to raise the issue of outstanding data directly with the national statistical officers.

STACREC noted that the new deadlines for submission of STATLANT 21A and 21B forms {May 30 and
August 31, respectively) were recently proclaimed as law by the EEC.

Acquisition of Statistical Information From Other Standing Committees

STACREC was informed that the Chairman had discussed this issue with the Chairmen of both the Standing
Committee on International Control (STACTIC) and the Standing Committee on Fishing Activities of Non-
Contracting Parties in the Regulatory Area (STACFAC). Regarding STACFAC, he was informed that there
was no problem in using the data contained in Working Papers, since these were circulated as General
Councit documents at the annual September meeting. STACTIC's position was similar, in that they did not
object to the use of data contained in their Working Papers. For preliminary catch and effort information
tabulated by the NAFO Secretariat for future use by these committees, the Chairman of both STACFAC and
STACTIC agreed that these data could be requested directly from the Secretariat for use in stock
assessments.

STACREC noted that a landings declaration form is being developed by STACFAC to cover landings of non-
Contracting Party vessels in the ports of Contracting Parties. It was stressed that such information could only
be useful for scientific purposes if it contained a breakdown of catch by species, along with some indication
of fishing effort.

Assessment Data Needs for 1994-95 and Respective Budgets
This item was retained on the agenda of this meeting from the June 1993 Meeting, following a Fisheries
Commission request in 1992 on research activities and costs in 1992/93. New information from the

Greenland Fisheries Institute, Japan and the Russian Federation were received as follows:

Research in Subareas 0 and 1 by Greenland. Greenland conducts research on a number of stocks under
NAFO management, on its own and in joint ventures with Japan and Norway.
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- Shrimp in Subareas 0 and 1 and Denmark Strait: research includes stratified-random trawl
surveys covering the distribution area (Subareas 0 and 1 only), commercial sampling, analyses of
loghooks and studies on selection, discard and stock delimitation. Annual costs amount to
approximately CAN $2.4 million. '

- Greenland halibut in Subarea 1. stratified-random trawl surveys are carried out offshore in joint
venture with Japan. The surveys involve costs equivalent to CAN $1 million per year, which is
covered in the form of additional feasibility fishing. Likewise a longline survey is done in joint venture
with Norway involving costs equivalent to CAN $0.3 million per year. Greenland further conducts
sampling and research inshore with longlines with costs of CAN $0.4 million per year. A trawl
survey covering the entire Greenland halibut distribution in Subarea 1 would require additional
funding in the range of CAN $1 million per year.

- Roundnose Grenadier in Subarea 1: research and sampling is done concurrently with the
sampling on Greenland halibut. The total distribution area of roundnose grenadier is not covered.

- Redfish in Subarea 1; research and sampling is done concurrently with the Greenland
shrimp/groundfish survey and the Greenland-Japan joint venture survey. Surveys cover most of the
‘redfich distribution area.

- Environmental research in Subarea 1. environmental research and ecological studies linked to
stock abundance are limited to few standard oceanographic transects. Costs amount to CAN $0.1
million per year. Optimum valume of scientific work would include further sampling and research
on primary and secondary production (estimated at CAN $3.5-1 million per year).

The Japan joint venture with Greenland. The survey expense of Japanese RV Shinkai-Maru is about CAN
$40 000 per day. The necessary survey period to cover Div. 1BCD is about 25 days. Hence the total
expense of the survey amounts to CAN $1 million.

At present, taking into account that only two Contracting Parties had provided comprehensive documentation
on research survey costs, STAGREC was unable to provide a global response to the Fisheries Commission
request. STACREC noted that relevant infarmation from the Russian Federation had been forwarded directly
to the Fisheries Commission.

Non-traditional Fishery Resources

The Secretariat provided STACREC, as requested at the June 1993 Meeting, with documentation on skate
catches for 1990-92. Although the data were preliminary (STATLANT 21A), they indicated a substantial
reduction from 1991 to 1992 in the skate nominal catches for EEC-Portugal and EEC-Spain in Subarea 3.
Data from research vessel surveys were, however, not available to compare the relative abundance of skates
in each Division ot Subarea 3 from year to year with the pattern of nominal catch.

Proposals for Scientific Tasks of Observers in the Pilot Observer Program

The Chairman infarmed STACREC that the Standing Committee on International Control (STACTIC) at this
meeting had requested some clarifications to the June 1993 Scientific Council recommendation on this
matter. The clarification was presented as the following text:

The observers in the Pilot Observer Program should collect catch and effort data on a set by set basis.
These data should include location, depth, time net on the bottom, catch composition and discards. Length
sampling of the main species of the daily catch should also be set out according to the NAFO standard
procedures actually in use in the national sampling programs. Training should be done on a national basis
and in conjunction with research institutes in charge of the sampling at sea, and a manual should be
provided.

The Chairman informed STACREC that this was adopted by STACTIC as the recommendation from the June
1993 meeting.
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Updating of Conversion Factors Used to get Round Fresh Weight

STACREC was informed that FAO was currently conducting a survey to revise the previously published
conversion factors used by national fleets. This information was thought to be of some use to STACREC and
these data should be obtained before any further work on compilation of conversion factors is attempted.

Research Coordination for Greenland Halibut

At its June 1993 Meeting, the Scientific Council recommended that consideration be given to the
implementation of a joint multinationa! trawl survey for Greenland halibut from Davis Strait to the Eastern
Grand Bank and Flemish Cap. It was believed that such a survey should be conducted by several large
powerful vessels with similar trawling gear fishing to depths of at least 1 800 m, to cover the major depths
of Greenland halibut distribution. STACREC was of the opinion that such a survey is necessary to provide
the required information on total stock size and its relative distribution among Divisions in order to assess the
status of the resource appropriately. Data were provided at this meeting by Canada and Greenland/Japan
on current survey activity with additiona! estimates of the number of required days to complete the proposed
survey. [t was estimated that about 250 vessel-days would be needed to cover all Divisions from Div. OA in
the north to Div. 3N in the south. However, because it was indicated that funding would not be provided in
the foreseeable iuture to complete this proposed survey, further logistical requirements were not pursued by
STACREC. It was agreed, nevertheless, that until such a survey is conducted, an adequate assessment of
stock size and its relative distribution is unlikely.

Other Matters

The 16th Session of CWP is scheduled for July 1994 in Madrid, Spain. STACREC recommended that the
Scientific Council should be represented at the 16th Session of CWP by the Chairman of STACREC, the
Assistant Executive Secretary, as well as a national representative from Spain,
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APPENDIX Ill. REPORT OF STANDING COMMITTEE ON PUBLICATIONS (STACPUB)

Chairman: H. Lassen Rapporteur: T. Amaratunga

The Committee met at the Holiday Inn, Dartmouth, Nova Scotia, Canada, on 10 September 1993, In

attendance were H. Lassen (EEC-Denmark, Chairman), D. B. Atkinson (Canada) on behalf of J. Carscadden (Canada),
V. A. Rikhter (Russian Federation), A. Vazgquez (EEC-Spain) and the Assistant Executive Secretary {T. Amaratunga).

1.

Review of Scientific Publications

The Assistant Executive Secretary informed STACPUB that editorial work on papers had progressed
substantially.

As requested by STACPUB, the Assistant Executive Secretary had inquired of J. 5. Campbell (Canada) on
the possibility of receiving papers related to the Northern Cod Science Program for a single issue in a NAFO
publication. STACPUB was pleased to learn that the response was in general positive, and J. S. Campbell
was hopeful of a compilation of papers for an issue of the Studies or Journal, and that he was available to
undertake a coordination/editorial role. It was agreed that D. B. Atkinson and the Assistant Executive
Secretary would finalize plans for such a publication, after discussions with J. 3. Campbell during the 13-15
September Symposium®.

a) Journal of Northwest Atlantic Fishery Science

The Associate Editor's review and technical editorial work on the invitational paper by H. J. Squires
titted "Decapod Crustacean Larvae from Ungava Bay' was completed. However, in view of the
printing backlog at the Secretariat, the single issue of the Journal (Volume 15) may be delayed to
late-1993 or early-1994.

The editorial work on three of the five papers from the joint Canada/USSR Meeting on capelin in
1990 had been completed. The two other papers for an issue of the Journal were expected shortly.

b) NAFO Scientific Council Studies

The publication of Studies No. 18 containing 8 papers and 10 abstracts of the 24 papers presented
at the Cod Symposium titled "Changes in Abundance and Biology of Cod and Their Possible
Causes” held during 4-6 September 1991 was completed and circulated in July 1983.

A further 8 papers for the issue of Studies No. 19 have been edited and prepared for publication
in late-1993.

in addition, another 6 papers were edited and are in various stages of preparation for publication
.in Studies No. 20 which is expected to be completed in iate-1993 or early-1984. The publication
date of this issue too, however, is subject to the printing backlog at the Secretariat.

STACPUB was also pleased to note that 2 papers nominated at the June 1993 Meeting have been
submitted for Studies, and a further 3 responses had been received for submission in the near
future.

c) Other Publications

STACPUB noted that the Executive Summary of the Scientific Council Report of the June 1993
Meeting was published by the Secretariat in preparation for this meeting.

STACPUB alsc noted the STACREC decision to publish shortly the NAFO Statistical Bulletin Vol. 40
containing the 1990 data.

It was agreed that J. 8. Campbell would coordinate and edit a group of relevant papers for publication in a single Studies
issue.
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2.

Promotion and Distribution of Scientific Publications
a) Invitational papers

STACPUB was informed that work on the invited papers on the Weast Greenland Cod Stock was
progressing. The paper in preparation by Sv. Aa. Horsted, particularly, had received many of the
requested reviews from experis.

STACPUB was also encouraged by the prospects of a Studies or Journal issue or the Northern cod
(as reported above), especially in view that this would then complete a major geographic coverage
of cod in the Northwest Atlantic.

b} Promotion of the Journal
No new information was available for consideration at this meeting.
Editorial Matters

STACPUB noted with regret that R. G. Halliday had announced in late-August his resignation as the Journal
Associate Editor on Vertebrate Fisheries Biology. Special appreciation was extended 10 him in view that this
was the 10th anniversary of his very valuable contributions to editorial work of the Journal.

STACPUB considered a possible replacement and agreed that a decision will be made soon by mail
communication among members, STACPUB agreed that a note of appreciation for his long and dedicated
work will be extended in the next issue of the Journal.

Review of Papers for Possible Publication

While STACPUB did nat have the opportunity to consider the few papers presented at this meeting, SCR Doc.
93/40 would be reviewed for consideration at the June 1994 Meeting. It was recognized many interesting
papers were due to be presented at the 13-15 September 1993 Symposium. STACPUB was of the view that
it would accept the recommendation of the co-conveners of the Sympaesium on possible publicatien of those
papers.

Guidelines for Authors of Research Documents

In order to facilitate the werkload of document production and increase the readability of the documents, the
Secretariat prepared a draft set of guidelines to authors as requested. STACPUB agreed the guidelines
should be issued to potential authors of papers to the June Meeting of the Scientific Council.

Other Matters

The Committee expressed its appreciation to the outgoing Chairman for his dedicated and efficient work, and
welcomed the incoming Chairman. The Chairman thanked the Committee for two years of work in which he
had the good fortune to participate. He further thanked the Assistant Executive Secretary for his assistance
and asked him to convey the appreciation of the Committee of the Secretariat's efficient work. He welcomed
the incoming Chairman, W. R. Bowering.
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REPORT OF SCIENTIFIC COUNCIL

Scientific Council Meeting, 19-23 November 1993

Chairman: H. Lassen Rappoerteur: T. Amaratunga
. PLENARY SESSIONS

The Scientific Council met at NAFQ Headgquarters, Dartmouth, Nova Scotia, Canada, during 19-23 November
1993. Representatives attended from Canada, Denmark (in respect of the Faroe Islands and Greenland), European
Economic Community (Denmark, Germany), Iceland, Japan and the Russian Federation. The Assistant Executive
Secretary was in attendance.

The opening meeting was called to order on 19 November 1993 at 0935 hr.

The Chairman welcomed representatives to this meeting primarily to conduct assessments on shrimp in
Subareas 0 and 1, and Denmark Strait, and censiderations on mesh size in the redfish fishery in the Regulatory Area
and minimum fish size for witch, redfish and Greenland halibut. The Assistant Executive Secretary was appointed
rapporteur.

The plan of work was reviewed, and the scientific considerations were assigned to STACFIS.

The Chairman noted that the STACFIS Chairman, H. P. Cornus (EEC-Germany) was due to arrive on 20
November 1993, and the Council agreed the Ceuncil Chairman sheould chair the STACFIS Meeting until he arrived.
It was also agreed that since the Chairman was required to leave for Brussels on 21 Navember 1993, the STACFIS
Chairman will act as Chairman of the Council on 22 and 23 November 1993,

The provisional Agenda {Part D, Agenda lll, this volume) was adopted, and the session was adjourned at
0950 hr.

The Council reconvened from 1600 hr to 1700 hr on 22 November 1983 to consider and adopt the shrimp
assessment reports prepared by STACFIS. The concluding session was convened at 1130 hr on 23 November 1993.
The Council then considered and adopted the cutstanding sections of the STACFIS report. Having addressed the
two reguests from the Fisheries Commission and all outstanding matters, the Council considered and adopted the
Report of the Scientific Council of the 19-23 November 1993 Mesting.

The meeting was adjourned at 1200 hr,

Brief summaries of the STACFIS Report and other matters considered by the Scientific Councit are given
below in Sections V. The Agenda, Lists of Research (SCR) and Summary (SCS) Documents and the List of
Participants of this meeting are given in Part D, this volume,

. FISHERY SCIENCE (see STACFIS report, App. 1}

1. Stock Assessments
aj Shrimp in Subareas 0 and 1

Caich rate indices from the commercial fishery indicated a stable biomass from 1989 to 1993.
Research survey indices from 1988 to 1993 varied around a level of 180 000 tons. Biological
samples from both the fishery and research surveys showed that the stability in biomass was
maintained by the strong 1985 year-class, which began recruiting to the fishery in 1990, and in 1993
also by the 1987 year-class. Survey datz also indicated relatively good abundance of the 1988 and
1989 year-classes.

The Council noted that in light of the 1989-93 stability in catch rates, good prospects for recruitment
and apparent stability in biomass estimates, STACFIS considered that the 1994 fishery will be similar
to 1992 and 1993. The Scientific Council endorsed the STACFIS advice that the TAC in 1994 be set
at 50 000 tons. The Summary Sheet of the assessment is as follows:
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SUMMARY SHEET - Shrimp in Subareas 0 and 1

Source of Information: SCR Doc. 93/128, 129, 130, 132

Year 1986 1987 12388 1989 1090' 199" 1992' 1993°

Offshore SA 0+1 (south of 71°N}

Recommended TAC 36 36 36 44 50 50 50 50
Agreed TAC? 40.4 401 40.1 45,2 452 46.2 442 40.6°
Actual landings 446 46.2 436 499 526 57.1 63.4 s

Offshore SA 1 {north of 71°N)

Recommended TAC - - - - - 2.5 - -
Agreed TAC - 116 115 8 6.8 6.8* 6.4 8.3°
Actual landings 1 0.7 8.7 25 2.1 1.1 2.6 &

SA 0+1 total {including inshore SA 1)

Actual tandings 631 638 605 657 701 761  B72 s

Provisional landings. Weights in '000 tons
Not including catches of vessels <75 GRT.

SA 1 cffshore, south of 683°N + Div. DA,

Ineluding the area from 63°30'N to 71°N, west of 58°W,

SA 1 offshore, north of 68°N.

Not yet availabie,

L R R

Catches: _ Increased to about 50 000 tons in 1976, decreased tg about 45 000 tons in 1980-84, then gradually
increased to 87 000 tons in 1992. Figures include catches outside the TAC area.

Data and Assessment: Catch rates, research survey indices and biological sampling data.

Fishing Mortality: No information available.

Recruitment: Good recruitment of 1988 and 1989 year-class.

State of Stock: Calch-rate and research survey indices indicated that the stock is stable since 1989,

Forecast for 1994: Not available.

Option Basis Predicted catch (1694) Predicted SSB (1.1.1895)

For =

lF:gz = No infermation available.

Recommendations: TAC for 1994 be set at 50 000 tons for Div. CA and Subarea 1 offshore south of 71°N.

Special Comments: Concern is expressed over the steady increase in catches in recent years.
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b) Shrimp in Denmark Strait

New data were available on catch effort and CPUE for 1992 and 1993. |t was agreed that these
data confirmed Scientific Council opinion from the June 1983 Meeting that the shrimp stock in
Denmark Strait was still at a low level of abundance and that the advice provided at the June 1993
Meeting (TAC of 5 000 tons in 1994) remained valid.

Mesh Size in the Redfish Fishery in the Regulatory Area

The Council received a request from the Fisheries Commission (see Agenda Ill, Annex 2, Part D, this volume)
to censider the proposal by the Russian Federation to conduct a scientific/commercial project in 1994 in
respect to minimum mesh size for certain redfish fisheries in the Regulatory Area. The Fisheries Commission
requested the Council to consider this matter at this special meeting. The Council reviewed the STACFIS
discussions on this subject and endorsed the following:

STACFIS reviewed the proposal by the Russian delegation to conduct a scientific/commercial project in the
Regulatory Area of Div. 3NO in order to evaluate optimum utilization of regfish stocks using pelagic trawls
with a mesh size of 90 mm. The Committee welcomed the proposal in principle as there have been very few
studies conducted historically that evaluated the selectivity properties of different mesh sizes in the codend
of pelagic trawls, During discussion of the detaiis of the proposal, STACFIS considered that data collected
utilizing anly 80 mm mesh codends would be of limited value as it would not provide a comparison to the
regulated minimum codend mesh size of 130 mm and the current exemptions from that. In consideration
of this situation, STACFIS supports a selectivity study be conducted by Russia under the following provisions:

a) Mair Objective: Evaluation of pelagic trawl codend mesh sizes for the redfish fishery in the
Regulatory Area of Div. 3NO to assess the effect on the exploitalion pattern by reducing codend
mesh size to 80 mm.

b} Scope of Work and Methods:
i) The project be conducted and evaluated as a selectivity experiment.
i) The experiment be conducted with codend mesh sizes of 90 mm, 120 mm and 130 mm,

utilizing an appropriate cover over the codend and empioying pelagic trawls that are
currently used in the commercial fishery by the Russian fleet.

i The investigations be conducted on the same vessel to provide a controlling measure or
standardization.

iv) Biological sampling for size and age composition, and estimation of a maturity ogive be
conducted using NAFO standards and techniques.

Referring to the advice given in June 1993 concerning the stock status in Div. 3LN, which is considered to
be at a low levei, and an uncertain status of the stock in Div. 30, the catches obtained from this experiment
should be counted as part of the total allowable catch (TAC).

Minimum Fish Size for Witch, Redfish and Greenland Halibut
The Council received a request from the Fisheries Commission (see Agenda Hl, Annex 3, Part D, this volume)

to consider the possible alternatives to current measures in respect of minimum fish size for witch, redfish
and Greenland halibut. The Council received no data for consideration at this meeting.
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. OTHER MATTERS

1. Shrimp in Division 3M

The assessments of shrimp in Div, 3M was discussed in relation to availability of data and timing of meetings.
It was agreed, that aithough the item would likely appear on the Agenda for the June 1994 Meeting, sufficient
data to complete the assessment would not be available until later in the year. Given this situation, it was
further agreed that the asséssment should be deferred to the Annual Meeting in September 1994,

2. November Shrimp Meeting

The Council agreed that the present mid-term meeting for the assessment of shrimp in Subareas 0 and 1,
and Denmark Strait was productive and efficient. Especially useful were the survey results and current-year
fishery data for Subareas 0 and 1. It was noted that a survey will be conducted in Denmark Strait in 1994,
thus making November meetings more usefu! for that area.

V. ADJOURNMENT

There being no further business, the acting 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 meeting.

Thanks were extended to the participants for their valuable contributions. The acting Chairman then adjourned the
meeting.
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APPENDIX 1. REPORT OF STANDING COMMITTEE ON FISHERY SCIENCE (STACFIS)

Chairman: H. P. Cornus | Rapporteur: Various

The Committee met at NAFO Headquarters, Darimouth, Nova Scotia, Canada during November 19-23
November 1993 to review the status of the shrimp stock in Subareas 0 and 1, and Denmark Strait and other various
matters referred to it by the Scientific Council. Representatives attended from Canada, Denmark (in respect of Faroe
Islands and Greenland), EEC {Denmark, Germany), Iceland, Japan and the Russian Federation.

. STOCK ASSESSMENTS
1. Shrimp in Subareas 0 and 1 (SCR Doc. 93/128, 129, 130, 132)
a) Introduction
The nominal catches of shrimp in the offshore areas of Subarea 1 south of 71°N and the adjacent
part of Subarea G (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 1993 (January to September) showed total catches of about 41 500 tons
{compared to 45 500 tons in the same months in 1982). The fishery has been regulated by TAC
since 1977 (Table 1, Fig. 1).

Table 1. Shrimp in Div. 0A and Subarea 1: nominal catches and TAC (tons) included in TAC advice.

1983 1984 1985 1986 1987 1988 1989  i990" 1991' 1992' 1993'

Div. 0A  Catchas 5413 2142 2640 2995 6140 6087 7235 6177 6788 7493 4882°

SA 1 offshore, south of 71°N

Catches 33854 33741 39547 41589 40020 37559 42676 46424 50316 55864 36515

0+1 oifshore catches? 30 267 35883 42 187 44 584 46 160 43 646 49911 52601 57 104 63 357 41 397
0+1 advised TAC? 29 500 29500 36000 36000 36000 36000 44 000 50000 5000C 50 000 50 000
0+1 effective TAC>® 34 625 34 925 42 120 40420 40 120 40 120 45245 45245 46225 44 200 40 600°

Provisional,

January - November 1993.

January ¢ end of September 1993.

Offshore south of 71°N.

Inciuding TAC in Div. 0A: 1983-84 - 5 000 tons, 1985-88 - 6 120 tons, 1989-9C - 7 520 tons, 1991-92 - 8 500 tons.
Not including catches from vessels <75 GRT.

SA 1 offshore south of 68°N + Div, DA,

- @ ot s W o =

-During the history of this fishery, the fishing grounds in Div. 1B have been the most important. Since
1987, however, there have been increasing catches in Divisions south of 1B.

The fishery in Div. OA usually takes place from July to November. In Subarea 1 the fishery occurs
in all months of the year, however, early in the year it is often confined to the fishing grounds in Div.
1C, 1D and 1E due to ice coverage in Div. 1A and 1B. In 1993 exceptional ice coverage hampered
the access to seme fishing grounds till the end of August.

An offshore fishery nerth 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 1886 and 1987
catches increased to atout 11 000 tons, decreased steadily to about 1 000 tons in 1991, increased
to 2 847 tons in 1992 and decreased again in 1993 (Table 2). This fishery normally oceurs from
June to November.
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The effort in Subarea 1 decreased from 1992 to 1993 because a significant part of the fleet
participated in the shrimp fishery on the Flemish Cap (Div. 3M). Also, the Greenland fishery was in
19293 affected by a legal application of 2 55 mm mesh size in the cod-end from April to July.

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 10 000 tons in 1974). Catches in recent years have
increased to over 21 000 tons in 1992, Preliminary data for 1993 indicate a decrease (10 500 tons
taken by the end of September compared to about 14 700 tons in the same period in 1992),
reflecting a shift from inshore to offshore areas of the small vessel fishery.
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Fig. 1. Shrimp in Subareas € and 1: catches and TACs.

Total catches (tons) for alf Subarea 1 are shown in Table 2.

Table 2. Shrimp in Subarea 1: total nominal catches (tons).

1983 1984 1985 1986 1987 1988 1989  1990' 1991 1992'  1993'

SA 1 offshore

o 33854 33741 39547 41589 40020 37559 42676 46424 50316 55864 36 515°
{scuth of 71°N)

Greenland (N of 71°N) - - 4349 11045 10700 6660 2522 21421 1077 2647 3782
Greenland (inshoreS) 7 500 7500 7500 7500 6921 10233 13224 15386 17891 21 148 10 4907
SA1 Total 41 354 41241 51396 60134 57641 54452 58422 63931 69284 79659 47 383
' Provisional.

2 January to the end of September 1993,
¥ Inside 3-mile limit. Inshore component of total catch is estimated,

b) Input Data
i) Commercial fishery data

Fishing effort and CPUE (Fig. 2). Catch and effort data from the sfrimp fishery in 1993
were available from Canadian vessel records for Div. CA and from Greenland logbooks for
Subarea 1.
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An overall increase in effort was observed from 1987 to 1991, followed by a decrease in
1992 and 1993,
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Fig. 2. Shrimp in Subareas 0 and 1: standardized CPUE indices from Div. 0A, Div.
1B and 1CD compared to nominal offshore catches (excluding catches
north of 71°N in Subarea 1).

Unstandardized yearly catch rates were calculated using Canadian vessel logbock data
from Div. DA from 1981 to 1993. Because of seasonality in the caich rates and changes
in the {leet over time, the same data were analyzed using a multiplicative model to produce
standardized yearly catch rates. The series shows two periods of stable catch rates (1983-
86 and 1989-93), separated by significantly higher levels in 1987-88.

From 1987, logbook data from 27 Greenland trawlers, which record the shrimp catch by
size category in the logbook, were used in a multiplicative model to establish a CPUE index
for large shrimp >8.5 g {mainly females), for which discard is supposedly at a low level.
Hereby the uncertainty in interpretation of catch rates caused by possible changes in
discarding procedures should be minimized. The index in Div. 1B showed a decrease from
1987 to 1989 followed by stability from 1989 to 1992, and an increase in 1993. The index
in Div. 1CD increased from 1987 to 1988, decreased to 1991, and has remained stable
thereafter.

Length and age composition. Length frequency distributions obtained by observers were
available from the commercial fishery in Div, OA from 1981 to 1993 and in Subarea 1 from
1990 to 1993. The relative importance of the 1985 year-class was evident in 1990 as it
recruited to the fishery, and in 1991, when it clearly dominated the catches. This year-class
was expected to change sex to females between 1991 and 1992, but data from the 1992
and 1993 fishery showed that the sex inversion took place over two years. In 1993 this
year-class stili accounted for a substantial part of the catches.

The data from Div. 0A (separated by age) showed that the trend in catch rates series is
due to the female component (age 7+).
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Shrimp discards. In Div. 0A, the percentages of shrimp discard estimated by observers

declined in recent years from a high of 6.5% in 1991 to 1.9% in 1993, the lowest level
achieved during the 1981 tc 1993 period.

No new information on discard was available from Subarea 1. The discard rate in 1993 is
expected to be lower than in previous years due increased observer coverage.

Research survey data

5

Abundance estimates. Compared {0 previous surveys in Subareas 0+1 the mesh size in
the cod-end was changed in 1993 from 44 mm to 20 mm, but this small mesh cod-end
does not appear to have a significant influence on biomass estimates or overall length
frequencies. Data from 30 sets of hauls with alternating cod-ends showed no significant
changes in catch rates between the two mesh sizes.

Offshore: In July-August 1993, a stratified-random trawl survey was carried out in the main
area of shrimp distribution in Div. 1A to 1F and the adjacent part of Div. OA. The area
surveyed extended further south than in previous years by inclusion of Div. 1F. Because
commercial fishery data suggest that shrimp densities in these southern areas were very
low for the earlier years, the estimates from all six surveys were considered to be
comparable,

The trawlable biomass estimates are as follows:

Biomass (‘000 tons) 1988 1989 1990 1991 1992 1993
South of 88°30'N 150 181 163 113 158 216
North of 69°30'N 22 11 12 6 21 9
Total 172 192 175 119 179 225 .

The recent increasing trends in hiomass in the southern areas south of 65°N was
continued,

The estimated numbers of shrimp in the total areas surveyed are shown in the fellowing
table by sexual stage and vyear:

No. of shrimp (billions) 1988 198% 1990 1991 1992 1993
Males {age < 7) 18.1 319 21.9 12.2 209 31.8
Females (age 7+) 7.7 6.0 8.0 4.4 55 7.9
Total 259 378 29.8 16.6 26.5 39.7

Analysis of the research length frequency data showed the predominance of the 1985 year-
class in 1989, 1990 and 1991 throughoui the offshore area. In 1989, abundance was
highest in shallower water, most animals being males of the 1985 year-class. In subseguent
years, abundance was higher to the north and in deeper water, reflecting the growth and
behaviour of this strong year-class. In 1992 and 1993 recruitment of new year-classes is
indicated. The increase in number of maies in these years is due to recruitment of
especially the 1987 year-class, but alsc the 1988 and 1989 vear-classes contributed
significantly to the male group in 1993. In 1992 the 1985 year-class was expected to
change sex. Data from the 1992 and 1993 fishery, however, showed that the sex inversion
took place over two years.
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Inshore: In August 1993 a stratified-random traw! survey was conducted in the inshore
areas in Disko Bay and Vaigat (Div. 1A). Biomass was estimated at 32 000 tons, lower
than the estimates around 47 000 tons In 1991 and 1992.

The overall size compositions of shrimp fram the inshore surveys were similar to those for
the offshare in relation to the occurrence of modes. The observed decrease in the inshore
bicmass in 1993 compared to the previous vears is due to a decrease in number of male
shrimp, while the numper of females remained stable. The overall size distribution,
however, still shows the presence of a wide range of male year-classes.

c) Assessment Results
Indices from the commercial fishery showed that the biomass in 1989-93 was stable but lower than
the high 1987-88 level. The stability since 1989 was maintained by the strong 1985 year-class and
in 1893 also by the 1987 year-class.

The research survey index from 1988 to 1993 varied arcund a level of 180 000 tons.

The strong 1985 year-class rebruited to the fishery in 1990 and maintained catch rates in 1991, 1992
and 1993. It changed sex over two years {1992 and 1993).

Survey data from 1993 indicated relatively good abundance of the 1988 and 1988 year-classes.

- d) Prognosis

In light of the 1989-93 stability in catch rates, good prospects for recruitment, and apparent stability
in biomass estimates STACFIS considered that the 1994 fishery will be similar to 1992 and 1933.
STACFIS, therefore, reiterates its advice and the concern expressed in the 1993 June Meeting,
specifically that the TAC in 1894 be set at 50 000 tons.

Available commercial and survey samples from Div. OA and Subarea 1 both nerth and south of 71°N
and inshore in Div. 1A showed the occurrence of similar modes in the length distributions,
prominence of the 1985 year-class in all areas, and recruitment of the same new year-classes 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 the entire shrimp stock in Div. 0A, and Subarea 1 both north and south of 71°N,
and inshore in Div. 1A in the future be assessed as one single population.

Shrimp in Denmark Strait (SCR Doc. 93/131, 133, 134)

At the 1993 June Meeting, STACFIS concluded that the shrimp stock in Denmark Strait was still at a low level
of abundance and advised a TAC for 1994 of 5 000 tons. New information for the present meeting included
updated catch, effort and CPUE data from all fleets for 1992 and preliminary figures for 1993 up to the end
of October 1993. Also, length frequency distributions from samples taken in the Greenlandic fishery on the
west side of the Midline were available. Updated catch statistics for 1992 indicated a total catch of 7 199 tons
- 1 432 tons east of the Midiine and 5 767 tons to the west. Preliminary catch estimates up to October 1993
were 7 319 tons - 2 586 east and 4 733 west. The Greenlandic fishery data also showed that effort in 1993
extended south of 65°N into several areas which previously were not fished or fished only occasionally. In
these areas 909 tons were caught. Catches sampled in the traditional area north of 65°N were composed
primarily of large shrimp with a modal length of 26-27 mm CL. Samples taken frem the area just south of
65°N showed the occurrence of a broad size range whereas those taken between 62° and 63°N contained
shrimp with modal length of 22-23 mm. Unstandardized catch rates for all fleets showed continued stability
since 1989. Further, the standardized CPUE for Greenland and the unstandardized for Norway and Iceland
in 1993, as estimated from the preliminary data, were similar to the 1992 values. It was agreed that the data
confirmed the STACFIS opinion of the June 1993 Meeting that the shrimp stock in Denmark Sirait is still at
a low level of abundance and, therefore, the advice provided at the 1993 June Meeting remains valid.
STACFIS also noted that a research survey will be conducted in the area in 1994 during which the distribution
and stock structure of shrimp throughout the Denmark Strait can be investigated further.
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3.

Mesh Size in the Redfish Fishery in the Regulatory Area

Information was available from a Russian study (SCR Doc. 93/100) on the selectivity of bottomn trawls during
the 1893 fishery on the Flemish Cap. Selectivity experiments were conducted on 126 mm and 137 mm
codend mesh sizes utilizing trawls used in the Russian bottom trawl fishery. Selection factors and 50%
retention lengths were comparable to results of selectivity experiments conducted by Germany in East
Greenland waters in 1990 (Dahm, 1981)' and ICNAF data from 1961 {ICNAF 1961 Doc. No. 40). STACFIS
noted the selection curves presented for the Russian experiment were derived from an expanential function
rather than the standard logistic function. However, the selection range derived by fitting data graphically
from the Russian experiment was at most 0% of the range obtained from the estimated selectivity curves
from German studies for comparable codend mesh sizes.

STACFIS reviewed the proposal by the Russian delegation to conduct a scientific/commercial project in the
Regulatory Area of Div. 3NO in order to evaluate optimum utilization of redfish stocks using pelagic trawls
with a mesh size of 30 mm. The Committee welcomed the propaosal in principle as there have been very few
studies conducted historically that evaluated the selectivity properties of different mesh sizes in the codend
of pelagic trawls. During discussion of the details of the proposal, STACFIS considered that data collected
utilizing only 90 mm mesh codends would be of limited value as it would not provide a comparison to the
regulated minimum codend mesh size of 130 mm and the current exemptions from that. In consideration
of this situation, STACFIS supports a selectivity study be conducted by Russia under the fellowing provigions:

a) Main Objective. Evaluation of pelagic trawl codend mesh sizes for the redfish fishery in the
Begulatory Area of Div. 3NO to assess the effect on the exploitation pattern by reducing codend
mesh size to 90 mm. ‘

b) Scope of Work and Methods.
i) The project be conducted and evaluated as a selectivity experiment.
i) The experiment be conducted with codend mesh sizes of 90 mm, 120 mm and 130 mm,

utilizing an appropriate cover over the codend and employing pelagic trawls that are
currently used in the commercial fishery by the Russian fleet.

iii) The investigations be conducted on the same vessel to provide a controliing measure or
standardization.

iv) Biological sampling for size and age composition, and estimation of a maturity ogive be
conducted using NAFO standards and technigues.

Referring to the advice given in June 1993 concerning the stock status in Div. 3LN, which is considered to
be at a low level, and an uncertain status of the stock in Div. 30, the caiches obtained from this experiment
should be counted as part of the total allowable catch (TAC).

Minimum Fish Size for Witch, Redfish and Greenland Halibut

STACFIS was not provided with data for consideration at this meeting.

Other Business

There being no other business, the Chairman thanked the Committee members for their good cooperation
and adjourned the meeting.

DAHM, E. 1991, Selektionsuntersuchungen an Kabeljau und Rotbarsch in grénlandischen Gewassermn., Infn. Fischw.,
38(3), 1981,
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AGENDA 1. SCIENTIFIC COUNCIL MEETING, 2-16 JUNE 1993

Opening {Chairman: V. P. Serebryakov)

Appaintment of rapporteur

Adoption of agenda

Attendance of observers

Plan of work

Report of proxy votes (by Executive Secretary)

ISP A

Fishery Science (STACFIS Chairman: H. P. Cernus)

1. General review of catches and fishing activity in 1992
2. Review of recommendations from 1992 meetings
3. Environmental research (Subcommiltee Chairman: M. Stein)

a) Chairman's report

b) Special Session September 1994

c) Marine Environmental Data Service (MEDS) Report for 1992

d) Review of environmental studies in 1992 ‘

e) Qverview of environmental conditions in 1992

f) National representatives

g) Joint Russian/German data evaluation (ICNAF/NAFQO data, status report)
h} Other matters

4. Stock assessments
a) Review of assessment methods to be used

b} Stocks within or partly within the Regulatory Area, as requested by the Fisheries Commissicn
with the concurrence of the Coastal State (Annex 1):

- Cod (Div. 3NO; Div. 3M)

- Redfish {Div. 3LN; Div. 3M)

- American plaice (Div. 3LNQ; Div. 3M)

- witch flounder (Div. 3NQ)

- Yellowtail flounder (Div. 3LNO)

- Capelin (Div. 3NQ)

- Squid (Subareas 3 and 4)

- [Note also Annex 1, Item 3 concerning cod in Div. 2J+3KL]

c) Stocks within the 200-mile fishery zore in Subareas 2, 3 and 4, as requested by Canada (Annex
2y :

- Greentand halibut (Subarea 2 and Div. 3KL)

- Roundnose grenadier {Subareas 2 and 3)

- Silver hake (Div. 4VWX)

- [Note also Annex 2, ttem 3 concerning cod in Div. 2J+3KL]

d) Stocks within the 200-mile fishery zone in Subarea 1 and at East Greentand 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)
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10.

e)

200

Stocks overlapping the fishery zones in Subareas 0 and 1, as requested by Canada and by
Denmark on behalf of Greenland {Annexes 2 and 3):

- Greeniand halibut {Subareas 0 and 1)
- Roundnose grenadier (Subareas 0 and 1)
- Northern shrimp (Subareas & and 1)

Fisheries Commission requests

Ageing techniques and validation studies

a)
b)
c)

Repoert on methads of ageing silver hake otoliths
Reports an the otolith exchanges of American plaice and Greenland halibut

Cther ageing and validation studies reported

Gear and selectivity studies

a)
b)

Reports on gear and selectivity studies
Proposals for gear and selectivity studies

Investigations ¢n the relationship between acoustic biomass estimates and biomass estimates based
on other methods

Review of SCR and SCS documents not considered in items 1 to 8 above

Other matters

aj

b)

c)

)
e)
f

Progress report on the 13-15 September 1993 Special Session; Symposium on "Gear
Selectivity/Technical Interactions in Mixed Species Fisheries” (co-conveners: S. A. Murawski
(USA) and P. A, M., Stewart (EEC-UK))

Progress report on the Special Session in 1994; Symposium on "lmpact of Anomalous
Oceanographic Conditions at the Beginning of the 1990s in the Northwest Atlantic on the
Distribution and Behaviour of Marine Life® {co-conveners: E. Buch (Denmark), M. Sinclair
{Canada) and M. Stein (EEC-Germany))

Progress report on the Special Session in 1995: joint NAFO/ICES Symposium on "The Role of
Marine Mammais in the Ecosystem' (co-conveners; J. Sigurjonsson {lcetand) and G. B. Stenson
(Canaday))

Review of arrangements for conducting stock assessments and documentation of assessments
Review of report by the Joint ICES/NAFO working group on harp and hooded seals

Other business

Il Research Coordination (STACREC Chairman: A. Avila de Melo)

1.

Fishery statistics

a)

b)

c)

Progress report on Secretariat activities in 1992/93

i) Acquisition of STATLANT 21A for 1892 and of STATLANT reparts for recent years
i) Acquisition of statistical information from other NAFO Standing Committees

iif) Publication of statistical information

Deadlines for submission of STATLANT 21A and 21B data

Preparation for the CWP 16th Session: review of the logbook and STATLANT 21B forms

Fundamental research programs for stock assessment

a)

Research activities and costs in 1992/93

i) Review of National Sampling Programs
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i} Review of survey activities
iii) Cocrdination of surveys

b) Assessment data needs for 1994/95 and réspective budgets

i) Compiling of commercial fisheries data by fleet
i) Regular survey schemes by stock

Non-traditional fishery resources in the NAFO Area

a) Current development of the fisheries
b) Available data and research priorities

Proposals for scientific tasks of ohservers in the pilot observer program
Other matters

List of fishing vessels for 1992

Tagging activities reperted for 1992

Updating of conversion factors used to get rounded fresh weights
Other business

Publications (STACPUB Chairman: H. Lassen)

1.

2.

7.

Review of STACPUB membership

Review of scientific publications since June 1992

Production costs and revenues for Scientific Council publications
a) Publication costs and revenues

b) Microfiche project

c) Limiting the number of pages printed at the Secretariat
Promotion and distribution of scientific publications

a) Publicity and response regarding the Journal

b) Invitational papers for the Journal

<) Proposed award scheme for exceptionz! papers
Editorial matters regarding scientific publications

a) Editorial activities

b) Progress review: Journal issue of 1989 Special Session
c) Review of general editorial process :

d) Review of Editorial Board

Papers for pessible publication

a) Review of proposals resulting from the 1992 meetings
b) Review of contributions to the 1893 meetings

Other matters

Rules of Procedure

a}
b)

AGENDA 2-16 Jun

New Rule 4.3 on deadline dates for STATLANT 21A and 21B of 15 May and 30 June respactively

Ratification of an outstanding addition to Rule 3 (see Annex 4)
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VI

V.

VI

Xl

X1

X1l

Collaboration with other Organizations

1. Joint ICES/NAFO Working Group on harp and hooded seals

2. Sixteenth Session of CWP, 1924

3. Scientific Council invitation to other international bodies

Arrangements for Special Sessions

[See under Fishery Science, Secticn 10(a), 10{b) and 10(c)}

Future Scientific Council Meetings, 1993 and 1994

Nomination and eiection of Officers to the Scientific Council and its Standing Committees (except STACFIS)
Request for Novernber Scientific Council Meeting on shrimp (Annex 5)

Other Matters

Adoption of Reports

1. Committee reports from this meeting (STACFIS, STACREC, STACPUB}
2. Secientific Council Report, June 1993 (receipt and adoption}

Adjournment
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ANNEX 1. FISHERIES COMMISSION'S REQUEST FOR SCIENTIFIC ADVICE ON MANAGEMENT

IN 1994 OF CERTAIN STOCKS 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 1993 Arnual
Meeting, provide advice on the scientific basis for the management of the following fish and invertebrate
stocks or groups of stocks in 1994:

Cod (Div. 3NO; 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 Commission and the Coastal State request the Scientific Council to consider the following options in
assessing and prejecting future stock levels for those stocks listed above:

a)

b)

e)

For those stocks subject to analytical dynamic-pool type assessments, the status of the stock should
be reviewad 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 te the continuing productive potential of the stock, management options
should be evaluated in relation to spawning stock size. As general reference points the implications
of fishing at Fy ;. Fiee and F ., in 1994 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 expecied in the longer term under this range of options.

Opinions of the Scientific Counci! should be expressed in regard to stock size, spawning stock
sizes, recruitment prospects, catch rates and TACs implied by these management strategies for
1994 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 options evaluated in the way
described above to the extent possible. [n this case, the general reference points should be the
level of fishing 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 resources of which only general biological angfor catch data are available, no standard
criteria on which to base advice can be established. The evidence of stock status should, however,
be weighed against a strategy of eptimum yield management and maintenance of stock biomass
at levels of about twe-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.

Presentation of the result should inglude the following:
i) for stocks for which analytical dynamic-pool type assessments are possible:
- a graph of yvield 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 1994 over a range of fishing mortality rates
(F) at least from Fy, to F ..
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- a graph showing spawning stock biomass at 1.1.1995 corresponding to each
catch option.

- graphs showing the yield-per-recruit and spawning stock-per-recruit values for a
range of fishing mortality.

i) for stocks for which advice is based on general production models, the relevant graph of
production on fishing mortality rate or fishing effort,

in all cases the three reference points, actual F, F,,, and Fy, should be shown.

3. 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 proportion likely
to be available in the Regulatory Area in future years. Information is also requested on the age compaosition
of that portion of the stock occurring in the Regulatory Area.

ANNEX 2. CANADIAN REQUEST FOR SCIENTIFIC ADVICE ON MANAGEMENT IN 1994
OF CERTAIN STOCKS IN SUBAREAS 0 TO 4

1. Canada requests that the Scientific Council, at its meeting in advance of the 1993 Annual Meeting, provide
agvice on the scientific basis for the management of the following fish and invertebrate stocks in 1994:

Greenland halibut (Subarea 2 and Div. 3K and 3L)
Roundnose grenadier {Subareas 2 and 3)
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 1993 Annua! Meeting of NAFO, provide advice on the scientific basis for management in 1994 of the
following stocks:

Shrimp (Subareas 0 and 1)
Greenland halibut (Subareas 0 and 1)
Roundnose grenadier (Subareas 0 and 1)

The Scientific Council has noted previcusly 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, including any further information on the questions asked in June

1992.

a) Should any overall TAC be sub-divided by NAFQ Divisions {or combination 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?
2. Canada reguests the Scientific Council to consider the following options in assessing and projecting future

stock levels for those stocks listed abave:

a) For those stocks subject to analytical dynamic-pool type assessments, the status of the stock should
be reviewad and implications of continuing to fish at F,, in 1994 and subsequent years should be
evaluated. The present stock size should be described in relation to those observed historically and
those to be expected at the I, level 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 opticns should be evaluated in relation to spawning stock size. Al results
should be expressed in terms of stock sizes, cateh rates and TACs implied for 1994 and the long
term,
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b) For those stocks subject t¢ general production-type assessments, the status of the stock shouid be
reviewed and management options evaluated in the way described above to the extent possible.
In 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 only general biological and/or catch data are availaple, no standard
criteria on which to base advice can be established. The evidence on stock status should, however,
be weighed against a strategy of optimum vyield management and maintenance of stock biomass
at levels of about two-thirds that of the virgin stocks.

The Scientific Council is requested to review the status of the cod stock in Divisions 2J+3KL and to provide
estimates of the current size of the total biomass and spawning stock biomass, together with a description
of recent trends. The Council is asked further to provide estimates of the immediate and long-term outlock
for the abundance of this stock, including both total and spawning biomass.

B. Rawson

Deputy Minister

Department of Fisheries and Oceans
Ottawa, Canada

ANNEX 3. DENMARK (GREENLAND) REQUEST FOR SCIENTIFIC ADVICE ON
MANAGEMENT OF CERTAIN STOCKS IN 1994

Denmark, on pehalf of Greenland, requests the Scientific Council of NAFC in advance of the 1993 Annual
Meeting to consider the following stocks occurring in Subarea 1:

i) Redfish (by species, if possible)
i} Any other stock 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 following stocks overlapping Subareas
0 and 1 be included in the considerations of the Scientific Council:

i) Greenland halibut
ii) Roundnose grenadier
iii) Northern shrimp (Pandaius borealis)

Further, in cooperation with ICES, the Scientific Council is requested to analyse the following stock in the
Denmark Strait and off East Greenland:

i) Northern shrimp {Pandafus borealis)

The Scientific Council is requested to provide advice on the status and on the biclogical basis for
management in 1984 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 following should be included:
Considering uncertainties of stock delimitations for Greenland halibut, the Scientific Council in 1992 advised
that TACs be set by Subarea/Divisions and by insnorefcffshore areas to ensure an evenly exploitation on

various stock components.

Denmark (Greenland) therefore requests the Scientific Council to provide advice for Greenland halibut on the
following:

a) Analysis of existing information on stock delimitation in Subareas Q, 1, 2 and 3.
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b}

For Northern shrimp in Subareas 0+1 the biological and practical implications of combining all areas of
stock distribution (i.e. including Subarsa 1 north of 71°N and Subarea 1 inshore) for stock assessment

Allccate TACs to appropriate Subareas/Divisions and inshorefoffshore areas to avoid excessive
fishery pressure on single stock compenents.

purposes should he considered.

Fer Northern shrimp in Subareas 0+1 and in the Denmark Strait

a) analysis of the etfects on the stocks of actual catches and the magnitude of shrimp discards should
be continuad if data so aliow:

b) 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
aliow.

3. The Scientific Council should feel free 10 report on such other invertebrates and finfish stocks in Subarea 1

and on such other scientifically based management options for the atbove-mentioned Subarea 1 stocks, as

it feels applicable.

Given below are relevant minutes of the 1984 Annua! Meeting of the Scientific Council. The Scientific Council
proposed an addition to Rule 3 of the Rules of Procedure for ratification by Contracting Parties prior to January 1985.

E. Lemche
Grenlands Hiemmestyre, Danmarkskontoret
Copenhagen N, Denmark

ANNEX 4. PROPOSAL FOR RULES OF PROCEDURE

This rule had not been submitted to the Contracting Parties for ratification.

Vl. OTHER MATTERS

Provision of Scientific Advice at Meetings in the Absence of the Chairman and Vice-
Chairman

The problem which arcse at the Special Meeting of the Sclentific Council in January 1984,
when neither the Chairman or the Vice-Chairman could be present, was discussed, with
a view toward establishing a suitable guideline for similar situations in the future. After
considering various options and in the absence of a quorum, the Scientific Council
requested the Executive Secretary to submit the following proposed addition to Rule 3 of
the Rules of Procedure of the Scientific Council for ratification by Contracting Parties prior
to its meeting in January 1985: 'In the circumstance that both the Chairman and Vice-
Chairman of the Scientific Council are absent at the time and place of a scheduled
Scientific Council Meeting, a Sclentific Council representative shall be appointed as interim
chairman by consensus among the.Scientific Council representatives, or their alternates,
who are present”. The rule will be numbered 3.7.




207 AGENDA 2-18 Jun

ANNEX 5. DENMARK (ON BEHALF OF GREENLAND) REQUEST FOR REINSTATEMENT
OF. A MID-TERM MEETING CF NORTHERN SHRIMP STOCKS IN SUBAREA 0+1

Denmark, on behalf of Greenland, requests that the Scientific Council, at its meeting in advance of the 1993
Annual Meeting, consider the following proposal regarding the reinstatement of a mid-term meeting for assessment
of Narthern shrimp stocks in SA 0+1 and Denmark Strait.

From 1976 to 1978 the Standing Committeg on Research and Statistics of {CNAF and from 1979 to 1987 the
Scientific Council of NAFO organized mid-term meetings for the assessment of shrimp in SA 0+1 and (from 1880) in
Denmark Strait. The rationale was based on experience from other shrimp stocks which showed that the species
could experience sudden changes in abundance and distribution due fo combinations of fishing effort and
environmental changes. In order to detect such changes as soon as possible and to ingorporate the findings in the
provision of advice, a mid-term meeting was considered necessary. The alternative of conducting shrimp
assessments at the June meeting would result in advising catch levels for the coming year based con data from the
year before, thereby excluding the most recent information on stock status (i.e. current year data).

In 1887, the Scientific Council concluded that special meetings of the Council in January did not seem to
allow mare precise advice to be provided than would be pessible in the previous June. This conclusion was reached
based on the recogniticn that progress in determining reliable abundance and recruitment estimates was proving to
be difficult and that the previously used indices (commercial catch rates and photographic survey results) were
regarded as being less useful. Consequently, it was agreed to provide advice for 1988 at the September 1987
Meeting and for 1989 at the June 1988 Meeting. It was further agreed that, if it can be established that a significant
improvement in the accuracy of advice can be obtained, a return to mid-term meetings wouid be appropriate.

At the June 1992 Meeting of the Scientific Council, it was concluded that the data on which advice for the
SA 0+1 shrimp stock is based bad improved considerably, especially since a time series of random-stratified traw!
surveys and a better knowledge on size-at-age were available. Atthe same meeting, a reduction in TAC was advised
not only for 1993, but also for the remainder of 1992, due to a significant decrease in stock biomass, concern for the
level of spawning biomass, and indications of a lack of new recruitment. The 1992 survey data, obtained in July-
August, have not yet been considered by NAFQ, but a preliminary review of data indicated that the biomass in the
summer of 1992 remained at a level similar to those observed prior to 1991 and that prospects for recruitment are
more positive. 1If this information had been available for the Scientific Council at the 1992 meeting, the status of the
resource would probably have been viewed differently.

It is therefore proposed that annual, mid-term meetings be reinstated to insure that assessments are based
on the most recent data available. The first should take place in late-November 1993 with a review of the June 1893
assessment, using the 1993 research survey results and as much of the current fishery data as possible. By the same
argument, the shrimp stock in Denmark Strait should be reviewed at this time. The assessment of this stock involves
the same experts who conduct the assessment of the SA 0+1 shrimp stock.

Henrik Leth
Aalisarnermut Piniarnermut )
Nunalerinermullu Pisortagariik
Direktoratet for Fangst, Fiskeri og Landbrug
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AGENDA Ii. SCIENTIFIC COUNCIL ANNUAL MEETING, 7-10 SEPTEMBER 1993

Opening (Chairman: V. P. Serebryakov}

1.
2.
3.

Appointment of rapporteur
Adoption of agenda
Plan of work

it Fishery Science {(STACFIS Chairman: H. P. Cornus)

1.

2.

6.

Review of 1893 recommendations

Stock assessments

a) Silver hake'

b) Shrimp in Division 3M

c) Worksheop on assessment methods

d) Data availability for assessment of northern shrimp in November 1993

Review of research documents

Review of current-arrangements for conducting stock assessments and documentation

a) Updating list of Designated Experts

b} Review of Working Papers to be prepared by Designated Expert on their workload
c) Guidelines for documentation of assessments

d) Status of scientific documents (Working Papers vs Research Documents)

e} Proposal for annual shrimp meeting in November

f) Adoption of work procedures for the June 1994 Scientific Council Meetmg

Future special sessions

a) Progress report on 13-15 September 1993 Special Session on "Gear Selectivity/Technical
Interactions in Mixed Species Fisheries”, co-conveners S. A. Murawski (USAYand P. AL M.
Stewart (EEC-UK)

b) Progress report on September 1994 Special Session
c) Progress report on September 1995 Special Session
d} Theme for September 1996 Spemal Session

Other maﬁers

li. Research Coordination (STACREC Chairman: A. Avila de Melo)

©oNO R WN

Acquisition of STATLANT 21 Data

Acquisition of statistical information from other standing committees
Publication of statistical infermation

Assessment data needs for 1924/95 and respective budget
Non-traditional fishery resources in the NAFOC Area

Proposals for scientific tasks of observers in the Pilot Observer Program
Updating of conversion factors used to get round fresh weight
Research coordination for Greenland halibut

Other matters

1

Assessment was deferred from the 2-16 June 1993 Meeting of the Scientific Coungil.
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iv.

Vi

VL.

VIl

Xl

Publications (STACPUB Chairman: H. Lassen)

1. Review of scientific publications

2. Promotion and distribution of scientific publications
a) tnvitational papers
b) Promation of the Journal

3. Editorial matters

4, Review of papers for possible publication

5. Guidelings for authors of research documents

8. Other matters

Rules of Procedure
Cellaberation with Other.OrganizatiOns

1. Scientific Council representatives to CWP 16th Session in July 1994
2. Scientific Council invitations to other international bodies

Review of Future Meeting Arrangements

Proposed November 1983 Meeting on northern shrimp
Special Session of 13-15 September 1993 (see Attachment 2)
June 1994 Mesting of Scientific Council

Special Session and Annual Meeting, September 1984

June 1995 Meeting of Scientific Councit

O kW=

Space Requirements for June Meetings and Structure of Scientific Gouncil
Other Business
Adoptien of Reports

1. Committee Reports of present meeting (STACFIS, STACREC, STACPUB)
2. Raport of Scientific Council, September 1893

Adjournment
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AGENDA lil. SCIENTIFIC COUNCIL MEETING, 19-23 NOVEMBER 1993

k. Opening {Chairman: H. Lassen)
1. Appointment of rapporteur
2. Adoption of agenda
3. Plan of work
Il. Fishery Science (STACFIS Chairman: H. P. Cornus)

1. Stock assessments (see Annex 1)

- Northern shrimp (Subareas 0 and 1)
- Northern shrimp (in Denmark Straii and off East Greenland)

2. Mesh size in the redfish fishery in the Regulatory Area (see Annex 2)
3. Minimum fish size for witch, redfish and G. halibut {(see Annex 3)
4. Other business
L Other Matterg
V. Adoption of Reports

V. Adjournment

ANNEX 1

The Scientific Council atits meeting of 7-10 September 1993 considered the Data Avallability for Assessment
and the reinstatement of a mid-term meeting for the assessment of Northern Shrimp Stocks in Subareas @ and 1, and
Denmark Strait (NAFO SCS Doc. 93/20, Serial No. N2320). |t was recommended that a meeting be held during 19-23
November 1993 at NAFO Headquarters.

ANNEX 2
The following request was received from the Fisheries Commission:

The Chairman of STACTIC reported that careful attention was given to the proposal by the Russian Federation to
amend the NAFO Conservation and Enforcement Measures in respect of minimum mesh size for certain redfish
fisheries in the Regulatory Arez (see text below). He furthermore explained that the proposal should be understood
only to comprise a scientific/commarcial project in 1994 with the following specifications:

- maximum 5 vessels;

- maximum 250 fishing days in total;

- a team of scientists will monitor the project, circulating among the 5 vessels;

- only pelagic trawls will be used in the project;

- the scientific team will ensure that the trawls are set in such a way that catch of other groundfish is avoided.

The project is to be reviewed at the Special Scientific Council Meeting in November 1893,

Data resulting from the project should be made available as socn as it is campiled.



AGENDA 19-23 Nov 212

The project is to be decided upon at the Special Fisheries Commission Meeting in 1994.

Relevant text from the Russian Federation proposal:
‘it is proposed that, on an experimental basis for the remainder of 1993 and 1994, the Fisheries Commission
consider establishing a mesh size of 90 mm when fishing for redfish with midwater traw!s in Divisions 3N and
30. Such a measure would enable Contracting Party vessels to evaluate, and report to the Fisheries
Commission, abserved escapement patterns for small redfish in 90 mm trawls.

[t is further proposed that the Scientific Council review the results of the above-noted period (remainder of
1993 and 1994) to determine if the mesh size exemption for redfish fisheries in Divisions 3N and 30 should
continue beyond 1994,

ANNEX 3

Regarding Minimum Fish Size for Witch, Redfish and G. Halibut, the foilowing discussions developed at the
15th Annual Meeting:

{Extract from the STACTIC Report)

7. Minimum Sizes for Cod, Yellowtail Flounder and American Plaice - Possible Alternatives to Current Measures
(item 9 of the Agenda)

7.1

7.2

7.3

7.4

The Representative of Canada presented a proposal for technical discussions on adding 3 new
species to the list - Witch, Redfish and Greenland halibut and three additional columns with their
iength equivalents.

The Chairman indicated the Scientific Gouncil weuld have io be requested fo provide information
on round length for the three new species proposed but as indicated by some Contracting Parties
it would be difficult for the Scientific Council to provide information on product form. Therefore, it
was agreed that a proposal to the Fisheries Commission would be prepared that the Scientific
Council be requested to look at the feasibility and desirability of establishing minimum fish size for
the three additional species and to advise on the minimum round length for the three new species
proposed in the Canadian paper. (Attachment 1)

There was continued discussion on the establishment of processed length equivaients.

The Russian delegation stated it was not reasonable to establish such regulations due to
technological difficulties in the procedure of this inspection, as well it would be impossible to
implement and to determine conversion factors.

The Chairman of the Scientific Council addressed the questions raised by STACTIC and stated that
the Councll did not have the infarmation to give definitive answers (Attachment 2). Since scientific
advice was not available, the Committee presented its draft for the request to the Scientific Council
by the Fisheries Commission. ‘

The Fisheries Commission adopted the STACTIC recommandations and directed its request to the Scientific Council.
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Attachment 1
(STACTIC Warking Paper 93/10)

REQUEST TO THE SCIENTIFIC COUNCIL ON MINIMUM FISH SIZES
Background:

At the 14th Annual Meeting, the Fisheries Commission adopted minimum fish size measures in an attempt to reduce
or eliminate juvenile fish mortality in the Regulatory Area.

However, as currently written, the minimum fish sizes apply only to fish in the whole round state. As such, this
measure can only be applied by inspectors to fish observed on the trawl deck or in the factory area.

Given that this fish represents a very small percentage on the total fish on oard any vessel, STACTIC would iike to
consider the establishment of processed length equivalents for three of the major product types found in the
Regulatory Area. These three product types are gutted, head-off gutted, and head-off tail off spilit fish.

Request:

STACTIC recommends that the Fisheries Commission request the Scientific Council to consider and provide advice
on the following guestions:

1. With reasonable levels of variance, are there specific numeric values that can be established for processed
fish that would be the equivalent of the current minimum fish sizes (round length).

2, Is there a reasonably consistent relationship between total body length and head and tail length that could
be used by inspectors to establish if vessels are processing fish below current minimum fish sizes. If so,
what would these lengths be for gutled, head-cff gutted, and head-off tail-off split product forms for cod,
redfish, American plaice, yellowtall, witch and Greenland halibut.

The Fisheries Commission refers the Scientific Council to NAFO SCR Doc. 82/V1/45 titled "The Shape of Cod on the
Flemish Cap".

Attachment 2
{STACTIC Working Paper 93/14)

The following is the respense from the Scientific Councit to STACTIC with respect to Minimum Landing Size.

1. Minimum landing size (whole fish)
Greenland halibut and flatfishes. STACFIS did not have data readily available to provide STACTIC with
appropriate values. Data exist in laboratories, but such data need to be reviewed and the Scientific Council
will put this item on the agenda of the June 1324 Meeting.

2, Minimum landing size {(products)
STACFIS realized that for cod some data are available, however, these data could not be produced at this
meseting. These data will provide estimates of head-off and head-offftail-off length corresponding to 41 cm

standard length.

The Greenland halibut and flatfishes data are not avallable and need to be collected. The Scientific Council
will review data in June 1994 should the Fisheries Commission so wish.
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PARSONS, D. G., and P. J. VEITCH. The Canadian fishery for northern shrimp (Pandalus
borealis) in Davis Strait, 1979-1993. (14 pages)

ANDERSEN, M., D. M. CARLSSON, and P. KANNEWORFF. Stratified-random trawl survey for
shrimp (Pandalus borealis) in Disko Bay, West Greenland, 1993, (13 pages)

CARLSSON, D. M., P. KANNEWOQORFF, and H. SIEGSTAD. The shrimp fishery in NAFO Subarea

1 January to Gctober 1993. (31 pages)

CARLSSON, D. M., P. KANNEWORFF, and H. SIEGSTAD. The commercial shrimp fishery in
Denmark Strait January to October 1993. (24 pages)

ANDERSEN, M., D. M. CARLSSON, and P. KANNEWORFF. Stratified-random trawl survey for
shrimp (Pandalus borealis) ofishore in NAFQ Subareas 0 and 1in 1993. (19 pages)

SKULADOTTIR, U. The catch statistics of the shrimp fishery (Pandalus borealis) in the Denmark
Strait in the year 1980-1993. {13 pages)

SKULADROTTIR, U., M. ANDERSEN, 3. M. CARLSSON, P. KANNEWQORFF, D. G. PARSONS, and
H. SIEGSTAD. Assessment of shrimp in the Denmark Strait. (13 pages)

SKULAROTTIR, U. The leelandic shrimp fishery (Pandalus borealis) in the Denmark Strait in
1992 and 1993. (2 pages)

CARLSSON, D. M., M. ANDERSEN, P. KANNEWORFF, and H., SIEGSTAD. Assessment of
shrimp in Davis Strait (Subareas 0+1). (12 pages)

®  Scientific Council Annual Meeting, 7-10 September 1993,
¢ Scientific Council Meeting, 19-23 November 1993.

SCS No. Ser. #
93/1% N2167
93/28 N2168
93/3° N2169
93/4° N2170

SUMMARY DOCUMENTS (5CS)

Author(s) and Title

NAFO SECRETARIAT. Provisional index and list of titles of research and summary documents
of 1992 (29 pages) .

NAFQ SECRETARIAT. Provisionai index of Journal of Northwest Atlantic Fishery Science and
NAFO Scientific Council Studies, 1987-93, (32 pages)

RAWSON, B. Canadian request for scientific advice on management in 1994 of certain stocks
in Subareas 0 to 4. (2 pages)

LEMCHE, E. Denmark (Greenland) request for scientific advice on management of certain
stocks in 1994, (2 pages)

a
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93/6%°

93/7°

93/8°

93/9°

93/10°

93/11®

93/12*
a93/13°
93/14°

93/15°

93/16°
93/17%°

93/18°

93/19°
93/20°
93/21°

93/22

N2171

N2172

N2173

N2174

N2175

N2183

N2184

N2204

NZ2205

N2206

N2224

N2247

N2257

N2274

N2292

N2320

N2348

N2250
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NAFO SECRETARIAT. Historical catches of selected species by stock area and country for the
period 1981-91. (26 pages)

BOUDREAU, P., M. M. ROBERGE, and J-D. LAMBERT. Canadian research report for 1992.
{19 pages) '

NAFQO SECRETARIAT. Tagging activiiies reported for the Northwest Atlantic in 1392, (2 pages)

NAFO SECRETARIAT. Report of the ICES/NAFC Working Group on harp and hooded seals,
SevPINRQO, Archangslsk, Russia - 5-12 October 1982. {24 pages)

NAFO SECRETARIAT. List of biclogical sampling data for 1991, {22 pages)

BOROVKOV, V., K. GORCHINSKY, S. KOVALEV, P. SAVWATIMSKY, V. A. RIKHTER, and |. K.
SIGAEV. Russian research report for 1992, (14 pages)

NAFO SECRETARIAT. Notes on stafistical activities and publications since June 1992, (2
pages)

CORNUS, P., H.-J. RATZ, and M. STEIN. German research report for 1992, (3 pages)
YOKAWA, K. Japanese research report for 1892. (3 pages)
VAZQUEZ, A., and S. IGLESIAS. Spanish research report for 1992, (7 pages)

AVILADE MELO, A, M. L. M. GODINHO, R. R. ALPOIM, and E. SANTOS. Portuguese research
report for 1992. (48 pages) :

LUND, H., and M. ANDERSEN. Denmark/Greenland research report for 1992, (5 pages)
NAFQO. Report of Scientific Council, 2-16 June 1993 Meeting. (154 pages)

NAFO SECRETARIAT. A compilation of research vessel surveys on a stock-by-stock basis. (21
pages)

SERCHUK, F. M. United States research repart for 1992, (4 pages)
NAFO. Repeort of Scientific Council, 7-10 September Meeting. (29 pages)
NAFO. Report of Scientific Council, 19-23 November 1993. (19 pages)

NAFO SECRETARIAT. Provisional nominal catches in the Northwest Atlantic, 1992, (45 pages)

?  Sclentific Council Meeting, 2-16 June 1993.
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LIST OF RECOMMENDATIONS IN 1993

PART A

Scientific Council Meeting - 2-16 June 1993

GENERAL
Response to the Fisheries Commission
Proposals for Scientific Tasks of Observers in the Pilot Observer Program (page 33)

STACREC agreed that having biological data collected during the Pilot Observer Program was a good idea and
recommended that the Scientific Council bring forward for the information of and consideration by the Fisheries
Commission that observers in the Pilot Observer Program should collect data on set location (latitude and
longitude), depth fished, time net on bottom (or fishing), directed species, by-catches, discards, catches and effort.
Length sampling of the main species in each set should also be set out.

COLLABORATION WITH OTHER ORGANIZATIONS
Sixteenth Session of CWP 1994 {page 38)

The Councit noted the 16th Session of the CWP was planned for Madrid, Spain, in July 1994, The Council
recommended that the Assisiant Executive Secretary should attend the 16th Session of CWP.

STACFIS
GENERAL REVIEW )
Avallable Assessment Data (page 43)

STACHIS noted the absence of an early announcement of the Scientific Council Research Documents (SCR Doc.)
being submitted to the meeting was a disadvantage for the above-mentioned review, and therefore STACFIS
recommended that SCR Documents should be announced 15 days before the beginning of the Scientific Council
Meetings to the NAFQO Secretariat. This announcement should include the title, purpose of the paper and, if
available, the abstract.

REVIEW OF RECCMMENDATIONS FROM 1992 MEETINGS (page 45)

STACFIS reiterated the impertance of availability of data and again recommended that for the future, national
representatives, at the same time as endeavouring to make all necessary data relevant to the assessmentis available
to Designated Experts by May 15 (NAFO Sci. Coun. Rep., 1981, p. 44), should also attermpt to provide as much
calch/effort data (including prefiminary data) as are avaiable.

STOCK ASSESSMENTS
Review of Assessment Methods to be Used (page 46)

STACFIS agreed that this was an important part of the work of the Scientific Council and recommended that a
workshop on stock assessment methodology should be held for example every second or third year,

Cod in Division 3M
Prognosis (page 58)

The abundance and biomass expected at that time will be very low. In this view, STACFIS recommended that no
directed fishery on cod in Div. 3M be conducted in 1994, lo allow stock recovery.
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Cod in Divisions 3N and 30
Prognosis (page 65)

Given the extremely low leve! of the stock, STACFIS recommended that catches of cod in Div. 3NO in 1994 should
not exceed 6 000 tons.

Redfish in Subarea 1
Prognosis (page 67)

STACFIS acknowledged the importance of ongoing studies and recommended that studies on distribution and
abundance of 0-group redfish in Subarea 1 be continued.

Redfish in Division 3M
Research Survey Data (page 69)

STACFIS recommended that results of acoustic estimales of biomass in the 4-meter bottom layer as well as length
and species composition of catches from midwater trawi conducted to verify acoustic signals during the
USSR/Russia surveys should be presented in 1994.

Proghosis (page 70)

STACFIS recommended that the catch of redfish in Div. 3M in 1994 be maintained at a level conducive to a more
stable fishery. STACFIS notes that the catch advised for 1993, i.e. 20 000 tons is in a range of catch levels when
stable conditions have been observed, and, in absence of a firm basis for making catch projections recommended
that the TAC for redfish in Div. 3M be 20 000 tons for 1994,

Redfish in Divisions 3L and 3N
Research Survey Data {page 72)
STACFIS reiterates these requirements and recommended that (1) details be provided to ciarify how acoustic
signals are separated between redfish and other species, and, that more detailed information be presented
describing the veriical distribution as delermined frormi the trawi-acoustic surveys, and that (2) further examination
be conducted of the trawl-acoustic survey data to provide more detail on the location of concentrations of fish both
near the bottom and in the water column in Div. 3LNO.

Prognosis (page 73)

No improvement can be expected as long as catches exceed the current TAC. STACFIS therefore recommended
that for redfish in Div. 3LN catches be reduced and the total catch not exceed 14 000 fons.

Future Studies (page 73)
STACFIS also noted there was no information available to address an outstanding recommendation regarding the
integrity of Div. 3LN as a separate management unit from adiacent Divisions 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.

American Plaice in Divisions 3L, 3N and 30

. Commercial Fishery Data (page 79}

To examing the reasons for these patierns in the CPUE, STACFIS recommended that area fished by the
commercial fleet be incorporated in future analyses of calch rates.
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Catch Projections and Prognosis (page 88)
Given the extremely low population size in 1992, concerns about the SSB, and the expectation of very poor
recruitment, STACFIS concluded that a cautious approach was warranted and recommended that the American
plaice catch in Div. 3LNQ in 1994 should be kept at the lowest possible level, and should not exceed a maximum
of 4 800 tons.

Greenland Halibut in Subarea 2 and Divisions 3K and 3L
Biological studies (page 103)
it indicated that while there were mature fish in the sample they constituted less than 15% of the catch. It was
agreed that such data are critical to improving our understanding of this important resource and STACFIS
recommended that collection of biological samples from deepwater gillnet fishery be encouraged.

Greenland Halibut in Subareas 0, 1,2 and 3
Responses to Requests by Canada and Denmark {Greenland) (page 104)
Until such time as when STACFIS can advise on a single TAC, STACFIS recommended the suballocation of a
possible totai TAC by geographical areas. This was because the fishing fleets which exploit Greenland halibut
offshore are highly mobile and STACFIS was concerned that this effort could be concentrated on a single
component of the Greenland halibut stock in Subareas 0 to 3.
Research Recommendations (page 105)
STACFIS therefore recommended that a single joint deep water trawl! survey for Greenland halibut be conducted
throughout Subareas 0-3 preferably in August-September 1994. Participants in such a survey could be Canada,
EEC, Greenland, Japan and Russia.
STACFIS further recommended that the status of the inshore component of Greenland halibut be reviewed at the
June 1994 STACFIS meeting, particularly whether these Greenland halibut contribute to the spawning stock in Davis
Strait.
STACFIS also recommended that ongoing research programs in different laboratories be described in detail for
the Scientific Council meeting in September 1993 and that the Scientific Council discuss research coordination at
that meeting.

Roundnose Grenadier in Subareas 2 and 3
Prognosis (page 109)

STACFIS therefore recommended that the TAC for roundnose grenadier for 1994 be set at a new precautionary
level of 3 000 tons, which is half the catch level for the period of catch rate stability.

Capelin in Divisions 3N and 30
Prognosis (page 111)

STACFIS recommended that this stock be given maximum protection and advises that no capelin fishing be
allowed in Div. 3NO during 1994.

REPORT OF THE SUBCOMMITTEE ON ENVIRONMENTAL RESEARCH
Other Matters (page 130}

It was recommended that information on the deep waters off the shelf should be provided in the overviews, given
that in recent years several species appear to have been moving intc deeper waters. It was also recommended
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that the representativeness of Station 27 to hydrographic changes on the various banks and the offshore regions

be examined, not only for the long period changes. years {o decades, but also shorter term fluctuations, e.g.
months.

STACREC

Fishery Statistics
Deadlines for Submission of STATLANT 21A and 21B Data (page 132)

Recognizing the support from the General Council, STACREC recommended that the Scientific Council include
the new Rule 4.3 as proposed by STACREC in June 1992 in the Scientific Council Rules of Procedure, to piace a

legal requirement for Contracting Parties to observe the deadlines for submission of STATLANT data (N.B. the
Scientific Council renumbered this as Rule 4.4).

Taking into account the EEC-EURQSTAT representative’'s comments about the difficulties in meeting the originally
proposed deadlines as far as Community's national statistical services were concernad, STACREC recommended
that the new Rule 4.3(renumbered to Rule 4.4. by Scientific Council) be: for the purpose of Article Vil and Viil, the
appropriate prefiminary monthly catch and effort information should be furnished to the Scientific Council in advance
of meetings. With respect of STATLANT 21A and 218, they should be submitted not later than orr 30 May and 31
August, respectively.

Preparation for the CWP 16th Session: Review of the Logbooks and STATLANT 21B Forms (pages 132 and
133)

STACREC recommended that the Assistant Executive Secretary address issues discussed at this STACHEC
Meeting, particularly the questions of ICES and NAFO STATLANT forms.

i was agreed that this would be very useful and therefore it was recommended that the Scientific Council
approach STACTIC about the possibility of requiring fogbooks to include tow-by-tow fishing data.

Non-traditional Fisheries Resources in the NAFO Area
Current Development of the Fisheries (page 141)

Concern was expressed about the levels of finfish by-catch that might result from the use of small-meshed trawls
in this area and it was recommended that the activities of vessels engaged in this developing shrimp fishery
on the Flemish Cap be closely monitored.

Available Data and Research Priorities (page 142)

It was recommended that the Scientific Council bring the matter of misallocation of roundnose and roughhead
grenadier and fiatfish species o the attention of the Fisheries Commission and request that care be taken 1o
ensure proper identification of species being caught.

Proposals tor Scientific Tasks of Observers in the Pilot Observer Program {page 142)

STACREC agreed that having biclogical data collected during the Pilot Observer Program was a good idea and
recommended that the Scientific Council bring forward for the information of and consideration by the Fisheries
Commission that observers in the Pilot Observer Program should collect data on set location (latitude and
longitude), depth fished, time net on bottom (or fishing), directed species, by-catches, discards, and caiches and
effort, Length sampling of the main species in each set should also be set out.
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PART B

Scientific Council Annual Meeting - 7-10 September 1993.

STACFIS
STOCK ASSESSMENTS
Shrimp in Division 3M

Assessment Results and Prognosis (page 168)
The by-catch of small redfish was considered as a potential for significantly impacting the redfish resource in
this area. STACFIS recommended that, effective immediately, sorting grates be mandatory in shrimp fishing
operations on Flemish Cap as a means of minimizing the by-catch of redfish and other fish species
Research Recommendations {page 168)

Therefore, with respect to Shrimp in Div. 3M, STACFIS recommended that:

- alf countries participating in this new fishery provide levels of sampling for shrimp and important by-catch
species as recommended by NAFQ Conservation and Enforcement Measures;

- the EEC groundfish surveys, during summer on Flemish Cap which have provided a valuable time-series of
data on shrimp, continue to include the detailed sampling of shrimp and the analysis of the data as in the past
years;

- that since more data on the food and feeding of cod exist, they be analyzed {o obtain additional and historic
information on shrimp distribution and abundance in the area.

Data Availability for Assessment of Northern Shrimp in November 1893 (page 168}

STACFIS recommended that a mid-term meeting be heid for Northern shrimp in Subareas (0 and 1 and Denmark
Strait at NAFO Headquarters.

REVIEW OF CURRENT ARRANGEMENTS FOR CONDUCTING STOCK ASSESSMENTS AND DOCUMENTATION
Review of Working Papers to be Prepared by Designated Experts on Their Workload {page 170}
To improve the transfer of data and information between scientists and the NAFO Secretariat, STACFIS recommended
that the Secretariat acquire access to a computerized e-mail system. This is consrdered to have several benefits to
improve communications and reduce the costs.

STACREC
Other Matters (page 181)
The 16th Session of CWP is scheduled for July 1994 in Madrid, Spain. STACREC recommended that the Scientific

Councif should be represented at the 16th Session of CWP by the Chairman of STACREC, the Assistant Executive
Secretary, as well as a national representative from Spain.
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PART C
Scientific Council Meeting - 19-23 November 1993
STACFIS
STOCK ASSESSMENTS
Shrimp in Subareas 0 and 1
Prognosis (page 195)

STACFIS, therefore, recommended that the entire shrimp stock in Div. UA, and Subarea 1 both north and south
of 71°N, and inshore in Div. 1A in the future be assessed as one single popuiation.
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