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REPCRT OF SCIENTIFIC CQUNCIL

June 1990 Meeting

1. PLENARY SESSIONS
Chalrman: B. W. Jones . . | - . . Rapporteur: T. Amaratuhga

The Scientific Councll met at the NAFQ Headgquarters at 192 Wyse Road, Dartmouth, Nova
Scotla, Canada, on 6-20 June 1%90, to consider the Qarious matters listed ih its preovisional
agenda.

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

Representatives attended from Canada, Cuba, Denmark (Farce Islands/Greenland), European
Economic Community (EEC}, German Democratic Republie, Iceland, Japén and Unlon of Soviet
Socialist Republices (USSR}, and observers from Food and Agriculture Organization of the United
Nations (FAO), Tanzania and the United States of America (USA). The NAFO Executive Secretary and

Assistant Executive Secretary were in attendance.

The meeting was called to order at 1015 hr on 6 June 1990.

Thé Chairman welcomed everyone to the June 1930 Meeting of the Sclentific Counclil and
hoped £hat it would be a successful one with the Council working together in the cooperative
spirit. Having been away since ICNAF times, the Chairman asked for the Council’s patience as he
acquainted himself of the current NAFO practlces.

Before addressing matters of the Council, the Chairman called for a few moments of silence
in remembrance of three colleagues and friends of the Scientific Council who recently passed
away .

Lew bay, the previous Executive Secretary who was active in ICNAF and was involved in
setting up NAFO, died on 7 May 1990, '

Wilfred Templeman died on 5 April. He was well known in the scientific field and played a
role in the establishment of ICNAF and at one time served as Chairman of STACRES.

Dick Wells, a well known scientist in NAFO especially in the fleld of cod and haddeock
research, died on 19 December 1989. Dick had at one time served as Chairman of the'Scientific
Councll and had been due teo act as Convener of the Special Session on Atlantic¢ Cod in 1991.

The Chairman then addressed the adoption of the provisional agenda. A gQuestion was raised
as to why a review of the Annual Scientific Program was not proposed in the STACREC agenda. The
polnt was made that the item was in the June 1989 agenda to address a specific request from the
Fisheries Commission. The Chairman was of the view that there was no standing requirement for an
annual review of the Annual Scientific Program. It was agreed to defer a decision on this point
untll the position could be clarified. The provisional agenda was adopted (see Appendix IV}
subject to a decision on including that item.

The Chairman informed the Council that three Tanzanian Government officials, who were

prefently studylng in Canada had requested permission tg attend the June 1990 Scientific Council
| ‘



meetings as observers. The Executive Secretary infermed the Council that the Convention permits
the Scienkific Council to invite non-member government representatives as observers. It was also
noted that, at previous Scieﬁtific Council meetings, the Council had acéepted vbservers froﬁ usa
_and international organizatlions without formality. The Councll agreed the three Tanzanlans
should be permitted to attend. this specific meeting as obsgrvérs and requested the Executive
Secretary to convey the invitation te them. It alsc formally agree& on the particlpation of the
USA observers and the expected FAQ observer,

The Council was Informed that the Executive Secretary held four proxy votes iCuba,
Iceland, Norway and Poland), and that .twe of those Contracting Parties were likely to have
representatives during the course of the meeting.

:The Chairman then set out a plan of work with the objective of having the Council report
adppted before closing the meeting. A schedule proposed by the Chalrman of S$TACFIS was
generally accepted.

The Chairman informed ‘the Council that consideration should be given to thé nomination and
election of the next STACFIS Chairman for the term of office beginning immediately after the
Anpual Meeting in September 1990C. As the present Chairman had been élected mid-term, as a result
of a resignation, the Council may wish to give consideration to the period of appointment as well
as seeking nominations for the post.

The sesslon was adjourned at 1130 hr.

The Council reconvened at 0910 hr on 7 June 1990.

The Chairman confirmed that the Fisheries Commi ssion reports referring to the Annual
Scientific Program did not have a standing requirement for annual reviews or progress reports
from the Scientific Council. Recognizing that STACREC could decide if annual reviews were
necessary, the Council agreed that the STACREC agenda would remain as proposed. ‘

The session was adjourned at 093C hr.,

The Council met again at 0910 hr on 8 June 1990.

Thel Council reviewed the minutes of the previous sessions and aqreed on some
modifications,

The Chairman observed that the Tanzanian ubservers_arrived after the last session of the -
Council and took the opportunity to formally welcome them to the meeting.

The Chairﬁan noted that two valuable meetiﬂgs'had been held since the September 1989
Mesting of Fhe Scientific Cquncil: "Working Group on Progress 1in Age betermination of Pandalus"
was hosted by the Magine Research Institute, ReykJjavik, Iceland and "Workshop on Silver Hake
Database™ was hosted by thg Greenland Fisheries Research Institute, Copenhagen, Denmark. He
extended the Council’s thanks and appreclation to the Directors of the respective Institutes for
hosting those meetings.

The session was adjourned at 0925 hr.




The Council subsequently convened for brief perlods to address varlous agenda items as
reported below under the relevant sections. The concluding session was convened at 0900 hrs on
20 June 1990. The Councill then accepted the adopted reﬁorts cf the Standing éommittees, and
coensidered and adopted the Scientifle Council Report.

The reports of the Standing Committees are appended as follows: Appendix I, Report of
Standing Committee on Fishery Science (STACFIS), Appendix II, Report of Standing Committee on
Research Coordination (STACREC), and Appendix III, Report of Standing Committee on Publications
(STACPUB) .

The adopted Agenda, the lists of research (SCR} and Summary {SCS) documents and the list
of participants are given in Appendix IV, V and VI, respectively. The Council's considerations
on the Standing Committee Reports and the other matters addressed by the Council follow in
Sections II-VII.

The meeting was adjourned at 1435 hr on 20 June 1990.

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

1. Geperal Fishery Trends

The Council noted that provisional nominal catch data for 1989 were not available for EEC-
France {Metropelitan} and France (St. Pierre 'and Miquelan), in spite of this, the
following general trends were noted. From provisional statistics for 1988 and 1989 the
nominal catch of all fish and invertebrate species in the Northwest Atlantic (Subareas 0
to 6) remained basically unchanged in 1989 at 2.96 million tons and 2.95 miliion tens in
1988 (see Appendix 1, Table 1)}, although the "groundfish" catch decreased (4%) from 1.21
million tons in 1988 to 1.16 million tons in 1989, the "pelagic fish" catch decreased (6%)
.from 665,000 tons to 628,000 tons, the "finfish" catches increased very slightly (1%) to
189,000 tons in 1989 from 187,000 tons in 1988, and "“invertebrates" catches increased
significantly (10%) to 981,000 tons in 1989 from 890,000 tons in 1988. With respect to the
nominal catches by Subarea, increases were noted for Subarea 0 (from 6,000 tons in 1988 to
13,000 tons in 1989), Subarea 1 (from 138,000 tons to 173,000 tons), Subarea 2 (from
95,000 to 103,000 tons), Subarea 6 {from 803,000 tons to 894,000 tons) and decreases were
noted for Subarea 3 (from 678,000 tons in 1988 to 582,000 tons in 1989), Subarea 4 [from
806,000 tons to 793,000 tons) and Subarea 5 (from 425,000 tons to 398,000 tons).

2. Assessment of Finfish and Invertebrate Stocks

The Council noted that STACFIS had reviewed the status of certain stocks in Subareas 0 to
4, as reguested by Canada, Denmark (Greenland) and the Fisheries Commission, and had
advised on catch levels corresponding te reference levels of various fishing mortality
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 at Appendix I, while summaries of

assessments are as follows:



SUMMARY SHEET - Cod in Subarea 1

Source of Information:

Year 1983 1984 1985 1986 1987

1988 198% 1990 Max Min Mean Years
Recommended TAC Varlous options (see special comments)
Agreed TAC 62 6€8.5 28.3 12.5 12.5 53 90 11¢ 110 12.5 55 1982-90
Reported landings 58 33 15 7 16 601 100! 100t 7 32 1979-89
Non-reported catches 3 3
Sp. stock biomass 35 33 26 41 29 57
Recruitment (age 3} 17 13 4 11 500 100 20 20
Mean F(6-~8) .05 0,73 0.53 0.13 0.22 0.63 0.40
! Provisional. Weights in 000 tons

Recrultment in milliens

Catches: The increase since 1987 was caused by recruitment of the very strong 1984

Data and Assessment:

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1990:

year-class, Highest catch was in 1962: 451,000 tons.

Offshore trawl surveys (FRG) conducted since 1982 and Greenland inshore
longline surveys since 1987. A standardized CPUE for the Greenland trawl
fishery in the period 1975-89. Assessment by VPA.

Estimated by VPA. The relative low fishing mortallity in 1986 and 1987
caused by depleted stocks and restrictions on the fisherles.

1987-50 as estimated from trawl surveys (FRG) and inshore young-fish survey
{(Greenland). Values prior to 1987 from VPA (SCR Doc. 90/55).

After record low level in the mid-198B0s stock has increased by recruitment
of the very abundant 1984 and a moderate 1985 year-class but thereafter
very small year-classes of 1986-88.

If the TAC of 110,000 tons is taken in 1990,
0.729,

it corresponds to an P of

Option Basis

Predicted catch (1991} Predicted SSB (1.1.1992)

F,., = 0.409 32 (CD0 tons) 66
Fgg = 0.729 49 48
Frax = 1.363 73 26
Recommendation:

Special Comments:

Since 1982, no specific TAC has been advised, but a number of management
options to let the 1984 year-class grow up before. expleiting it, have been
advised, and catch levels for options as requested by Denmark {(Greenland)
have been calculated.

Both the West and the East Greenland stocks are concentrated in the
southernmost areas, and in such a situation a combined assessment may be
more appropriate and should be considered for future assessments.




i)

Source of Information:

5

SUMMARY SHEET - Cod in Division 3M

Year 1983 1984 1985 1986 1987 1988 1589 1990 Max Min Mean Years
Recommended TAC 0 0 0 0 0 0 ] 0 0 0 0 1983-90
Agreed TAC 12.4 13 13 .13 13 0 0 0 40 0 13 1977-%0
Reported landings T10 13 14 15 8 1t 1t 33 1 15 1977-89
Non-teported catches 72 402

Sp. stock biomass
Recruitment {age )

Mean F

No estimate available

! Provisional.

2 Unreported catches in 1989 believed to be around 40,000 tons

Weights 1n 000 tons
Recruitment in millions

and in 1988 a value of the same prder of magnitude is likely
to have been taken.

Catches:

Data and Assessment:

Fishing Mortality:

Recruitment:

State of the Stock:

Farecast for 1981:

Catches ranged from 22,000 to 33,000 tons in late-19%70s and have been
stable around 12,000 tons for 1980-87. Reported nominal catches were less
than 1,000 tons In 1988 and 1989. The 1989 catch was estimated to be around
40,000 tons. '

surveys conducted by the USSR since 1971 indicated that bilomass and
abundance have declined to a minimum in 1987. Beoth USSR and EEC surveys
show an increase in stock bilomass from 1988 to 1989 due to a relatively
abundant 1986 year-class.

survey results indicate a relatively strong 1986 year-class. The 1985
year-class showed some strength in the 1989 EEC survey, but it was not as
evident in the USSR survey.

Exploitable stock biomass was estimated to be between 78,000 and 101,700
tons in 1989, The population is composed mainly of immature fish, with age
3 the most abundant age group.

.

Option Basis

Predictedicatch {1931) Predicted S58B (1.1.1992)

Recommendatien:

Special Comments:

A cessation of fishing for cod on the Flemish Cap to allow the spawning
stock to rebuild.

Catch, effort and sampling data of the fleet fishing for cod on the Flemish
Cap should be collected and made available to STACFIS.



Source of Information:

SUMMARY SHEET - Cod in Divisions 3N and 30

Year

1983 1984 1985 1986 1987 1988 1989 1990 Max Min Mean Years

Recommended TAC
Agreed TAC

Reported landings

Non-reported catches

Sp. stock biomass

Recruitment (age 3)

~ Mean F (Ages 6-8)

‘Same as agreed

172 26 33 33 33 40 25 18.6 40 15 26 1977-90
29 27 37 51 42 43t kLB 227 17 67 1959-89%
177 178 176 180 173 105 80 76 180 25 107 1959-80
35 57 33 7 4 9 25% - 210 4 65 1959-89
110 .19 .31 .36 .23 .59 .47 ~ 1.08 0.11 0.49 1959-89

Provisional.

Exc¢ludes expected catches by EEC-Spain.

Weights in ‘000 tons
Recruitment in millions

Geometric mean - 1977-88.

Catches:

Data and Assessment:

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 199%:

Catches declined from a peak of 225,000 toms in 1967 to a low of 15,000
tons in 1978. Since 1974 the maximum catch ocecurred during 1986 but have
subsequently declined. The 1989 catch was about 30,000 tons.

Analytical assessment of catch-at-age data using Canadian and, Soviet survey
indices in a formulation of the adaptive framework.

" Mean fishing mortality (welighted .by population numbers) for ages 6-8 was

about 0.47 during 1989, Fishing mortalities on ages 5 .and 6 (the weak 1983
and 1984 year-classes) in 1989 were in .excess of 1.0.

The 1983-85 year-classes are estimated to be the lowest cbserved in the 31
year time series. These three year-classes are all estimated to be less
than 10 million fish. The next lowest year-class in the time series numbers
about 21 million fish.

Population biomass at the beginning of the year was at its lowest level
during 1976 (65,000 tons). It then increased to 267,000 tons in 1984 and is
currently estimated to be 93,000 tons. The reason for the large decline
since 1984 is the size of the weak 1983-85 year-classes,

Catch assumed for 1990 is the TAC of 18,600 tons (F = 0.37).

Option Basls

Predicted catch (1991) Predicted SSB (1.1.1992)

Fp, = 0.25 13, 600 65,800
Fray = 0.40 20, 800 60,200
Fey = 0.47 24,000 57,800
Recommendation:

Special Comments:

The provisional nominal catch for Div. 3NQO as reported 1in NAFQ 5CS Doc.
90/21 was somewhat higher than that used in the current assessment. The
difference of approximately 10% resulted from an update of Spanish pair
trawl c¢atches from 15,277 tons te 17,904 tons. This information was not
provided in suffilcient time for incorporation in the current assessment,

however, this omission 1s likely tc have only a marglnal effect on the
estimation of population size for 1989.




source of Information:

SUMMARY SHEET - Redfish in Subarea 1

Year

1983 1984 1985 ° 1986 1987 1088 1989 1980 Max Min Mean Years

Recommended TAC
hgreed TAC

Reported landings

Non-reported catches

Sp. stock biomass
Recruitment {age 1}

Mean F

No TAC
19

7 6 4 5 1 1! 1 9 1 5 1978-89.

No estimates

' Provisienal.

Catches:

Data and Assessment:

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1991:

Weights in f000 tons
Recrultment in millions

Mainly by-catches of S, marinus in the cod fishery; peak catch in 1979 was
9,000 tons.

Stratified-random bottom trawls survey since 1982, however, not especially
designed for redfish. '

No estimates,

No direct estimates but biomass and abundance estimates of juvenile redfish
from survey on nursery grounds.

survey estimates 1indicate considerable decline of stock biomass and
abundance in recent years.

Option Basis

Predicted catch (1891) Predicted 5SB (1.1.1992)

Fgg =
F__ =

Recommendation:

Special Comments:

The removal of large amounts of juvenile redfish by the shrimp fishery may
adversely affect redfish recruitment.



SUMMARY SHEET - Redflsh in Divislion 3M

Source of Information:

Year 1963 1984 1985 1986 1987 1988 1989 1990 Max Min Mean Years
Recommended TAC 20 20 20 20 20 20 20 <50 <50 16 22 1974-90
Agreed TAC 20 20 20 20 20 20 20 50 50 16 22 1974-90
Actual landings 200 20 20 23 a4 238 o7t 52 1 19 1959-89

Non-reported catches

Sp. stock biomass

Recruitment {(age )

No estimates

Ne information avallable

Mean F

! Provisional. Weights in 000 tons
Recruitment in millions

Catches: Averaged 20,000. tons or less from 1979 to 1985 and increased thereafter to

Data and Assessment:

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1991:

44,000 tons in 1987. Catches declined again in 1988 and 1989, but catches
by non-member countries are increasing but unknown.

Catch-at-age ‘data available, SPA carried out but difficult to evaluate.
Catch rates appear stable in recent years. General production analyses are
not possible because of the lack of trends in these data.

Research vessel survey trawling data from both USSR and EEC indicates
stability between 1988 and 1989, USSR trawl-acoustic results suggest
relative stability from 1987 to 1989 at about 350,000-400,000 tons,

Ko estimate available,

Relative strong year-class of 1980 now recruiting te fishery. Year-class

¢f 1983 also appears relatively strong.

Appears stable 1n recent years, based on both commercial catch rates and

survey data.

Option Basis

Predicted catch (1991) Predicted $53 (1.1.1992)

Foa =

Fpg = No information available

Frax ™

Recommendation: TAC for '1991 be set at 43,000 tons, equivalent to F;, catch of 1987-89

Speclal Comments:

average biomass from combined trawl-acoustic surveys by USSR,




SUMMARY SHEET - Redflsh in Divlsions 3LN

Source of Information:

Year 1983 1984 1985 1986 1987 1988 1989 1990 Max Min Mean  Years
Recommended 25 25 25 25 25 25 25 25 28 16 23 1974-%0
Agréed TAC 25 25 25 25 25 25 25 7 25 28 16 23 1974-90
Reported landings 20 15 21 43 71 45! 24! - 1 8B 24 1959-89
Non-reported catches? - - - - 8 8 NA? . 8 8 8 1987-88

Sp. stock blomass

Recruitment {(age ) ) No information avallable

Mean F

' Provisional. Welghts in *000 tona

; Estimated by STACFIS for non-members who do not report to NAFO. Recruitment in millions

NA - not available.

Catches: Average catch was about 20,000 tons prior to 1985. In 1986, landings
doubled to 43,000 tons and increased again in 1987 to 71,000 tons. Catches
have declined since but were at or above TAC level.

Data and Assessment; Catch-at-age avallable from 1978-89. SPA results cannot be calibrated due
to short time series. Catch rates in both divisions show no trend with time
but this may not be indicative of stock status. Exploitation rates at
reference levels applied to USSR trawl-acoustic data.

Fishing Mortality: No estimate avallable
Recruitment: No estimate avallable but in relative terms appears to be poor in Div. 3L.
State of Stock: Considered to be in poor condition based on declining survey bilomass

estimates since 1983 to the present low levels as well as an indicatien of
poor recruitment at least in Div. 3L.

Forecast for 1991:

Option Basis Predicted catch {1991} Predicted SSB (1.1.1992}
Foa =

Fego = No information avallable

Frax =

Recommendation: TAC for 1981 be 14,000 tons corresponding toe F,, level applied to the

1987-89 average biomass estimate from USSR acoustic survey.

Speclal Comments:




Source of Informatiqn:
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SUMMARY SHEET - Silver Hake in Divisions 4VWX

Year

1983 1984 1985 1986 1987 1988 1989 1990 Max Min Mean Years

Recommended TAC
hAgreed TAC

Reported landings

Non-reported catches

Sp. stock blomass

Recruitment {age 1}
{billions)}

Mean F age 3-5

80 100 100 100 100 187 235 - - 235 75 126 1983-89
80 100 100 100 100 120 135 135 135 80 109 1983-89

k1 4 75 83 62 74! 91! - 91 386 70 1983-89

¢.9 1.5 0.9 2.3 | 1.2 0.8 1.5 - 2.4 0.8 1.2 1984-88

0.2 0.5 0.4 0.8 0.6 0.5 0.56

1

Preliminary.

Catches:

Data and Assessment:

Fishing Mortallty:

Recruitment:

State of Stock:

Forecast for 1991:

Weights in *000 tons
Recruitment in millions

1989 catch of 91,000 tons was the highest in the recent history of this
fishery. ’

Arn  analytical assessment was possible this year. The results of
calibrations using abundance indices from RV and standardized CPUE at age
indicated that F in 1989 was 0.56 which is below the F,, of 0.72.

Fully recruited F in 1999 was estimated at 0.56.

Recruitment prospects for the 1986 (juvenile RV survey), 1987 and 1988
(July RV survey) year-classes are moderately good. The 1989 year-class is
average and similar in size to the 1986 year-class. The magnitude of the
1988 year-class at age 1 in 1989 was not well estimated. It is the fourth
largest in the CPUE, RV and Juvenile surveys and was set at 1.5 billion
fish based on the population estimates from the SPA. The size of the 1990

year-class was set at the average for 1982-88 SPA population estimates
{1.2 billion).

The stock biomass in 1989 {2+) is average and is slightly below that
estimated for 1988.

Catch {n 1990 assumed at 60,000 tons (F = 0.54)

Option Basis Predicted catch (1991) Predicted SSB (1.1.1992})
Fq., = 0.72 93,000 tons 290,000 tons
Fye = N/A N/A

Foax = N/A N/A
Recommendation: | TAC for 1991 be set at 100,000 tons.

Speclal Comments:

Noted success from otolith exchanges and a meeting between the age readers
from USSR “and Canada. STACFIS recommends the production of a ° manual
decumenting the established methods of ageing silver hake otoliths.
Further, STACFIS encourages the continuation of the juvenile silver hake
survey.




“

Source of Informatlon:
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SUMMARY SHEET - American Plalce in Division 3M

Year 1983 1984 1985 1986 1987 1988 1989 1990 Max Min Mean Years
Recommended TAC 2 2 2 2 2 2 2 2 2 2 2 1983-90
Agreed TAC 2 2 2 2 2 2 2
Reported landings 1.9 3 1.7 3.8 5.6 2,81 3.9 5.6 1.3 3 1983-89

Non-reported catches

Sp. stock biomass
Recruitment {age }

Mean F

No information available

! provisional.

Catches:

Pata and Assessment:

Fishing Mortality:

Recruitment:

State of Stock: °

Forecast for 1991:

Weights in 000 tons
Recruiltment in millions

Ranged between 600 and 1,200 tons from 1974-85, then increased in
1986-89 to between 2,861 and 5,600 as effort was directed on this
stock.

No analytical assessment. Commercial data is scarce in most years.
Information from USSR survey (1972-88) and EEC survey (1988-89)
used to evaluate stock status.

No information available.

1986 year-—class could be a strong year-class. Infeormation from EEC
surveys (1988-89).

Appears to be relatively stable around 10,00C tens.

Cption Basis

Predicted catch (1991) Predicted SSB {1.1.1992)

Foa =

Fag = No information available
FM! =

Recommendation: 2,000 tons approximates the F,, level.

Special Comments:

STACFIS noted that there is now substantial survey data available at some

national laboratories on this stock. It is therefore recommended that
these data, particularly those on age compesition, be presented at the June
1991 meeting in order to facilitate a more thorough evaluation of this

stock.



Source of Information:
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+SUMMARY SHEET - American Plaice in Divisions 3LNO

Year

1983 1984 1985 1986 1987 1988 1989 1990 Max Min Mean Years
Recommended TAC 55 55 49 55 48 28 30.3 24,9 60 24.9 48.0 1974-90
Agreed TAC 55 55 49 55 48 40t 30.3 24.9 60 24.9 48.4 1974-90
Reported landings 38.5 37,6 49.5 60.3 55.0 41.4% 40.57 - £0,3 38.5 47.3 1974-89
Non~reported catches 0 1.8 4.7 4.3 0 c.1 3.1 - 4.7 ¢ 2.3 1984-89
Sp. stock blomass 136 148 143 136 109 91 96 100 181 94 141 1974-89
Recruitment (age 5) 168 186 201 210 195 218 2133 294 168 215 1974-89

" Mean P (ages 9+4)

0.29 0,29 0.37 0.48 0.49 0.38 0.38

0.49 0.19 0.32 1974-89

1
Provisional.

? Geometric mean (1974-88).

Catches:

Data and Assessment:

Effective TAC was 33,585 tons.

Fishing Mortality:

Recrultment:
State of Stock:

Forecast for 1990:

Weights in 000 tons
Recrultment in millions

Highest catches for this stock cccurred in the late-1960s with a peak catch
of 94,000 tons taken in 1967. Catches were stable at about 50,000 tens
during the 1970s. Overall catches declined from an 18 year high of about
63,000 tons in 1986 to about 44,000 tons in 1489. o o

.Analytical asseésment of catch-at-age data using the Ahdaptive framework

with Canadian CPUE and RV survey data both on an age-by-age basis.

Age 9+ weighted quby population numbers} increased from about 0.22 in
1977-80 to about 0.49 in 1986~87., The 1989 estimate of age 9+ F is 0.38,

Relatively stable throughout the 1974-88 period with a range of 168 to 294
million fish. Recent year-classes {age 5 in 1985-88) have averaged just.
over 200 million.

The aée 8+ populatidn has béen'déblining.steadily.since 1979 (419 million)
to its lowest level in 1988 {244 millicn). The 1989 estimate 1s about 7%
higher than 1988 at about 261 miliion fish.

a) aséuhing a catch iﬁ'199q
b) assuming a catch in 1990

24,900 (1990 TAC) F = O.
40,000 (likely catch) F

31
= 0.54

.

- A) Optlon Basis

Predicted catch (1991) Predicted SSB {1.1.1992)

Fo., = 0.27
Fpe = 0.60
Frey = 0.51

. 25,800 136,700
. 51,700 113,400
45,200

119,200

B) Option Basis

Predicted catch. (1991) Predicted SSB (1.1.1992)

Fyq, = 0.27 22,900 124,600
Fgg = 0.60 45,900 104,100
Froax = 0.51 40,100 109,200
Recommendation:

Special Comments:

Option B, which assumes catch in }990 = 40,000 tons, should be used.

Because of ‘the shift in exploitation to yodunger ages, a yield~per-recruit
analysis was conducted to.determine more appropriate reference fishing
mortality levels. The-average weights and partial recruitment values were

- from the 1987-83 peried. The F;, and P, reference values are 0.27 and

Q.51 respectively.
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SUMMARY SHEET - Witch Flounder in Divisions 3N and 30

Source cof Information:

Year 1983 1984 1985 1986 1987 1988 1989 1990 Max Min Mean Years

Recommended TAC 5 5 5 5 5 5 5 5 1Q 5 K
Agreed TAC 5 5 5 5 5 5 5 5 10 5 7
Reported landings 4 3 9 9 B 6! 4t 9 2 & 1972-89

Non-reported catches

Sp. stock biomass

Recrultment {age )

Mean F

! previsional. Welghts in ‘000 tons
Recruitment in millions

Catches: . From 1970 to 1984, catches ranged from 2400 tons in 1980, 1981 to 2,200

tons in 1972. From 1985 to 1988, catches have exceeded the TAC by large
margins but have been in a declining trend since 198&6. It is believed that
catches by non-member countries in the most recent years may not be
significant. . ‘

Data and Assessment: Canédian catch rates ip Div. 30 have declined since 1985 to a level in 1988
near the lowest seen in the series {1972) and remained relatively stable in
1989. Estimates of stock slze from research vessel surveys were varlable,

Fishing Mortality: Unknown
Recruitment:- - Unknown
State of Stock: Stock size could not be firmly established, however, it appears to have

declined in recent years.

Forecast for 1991:

Cption Basis Predicted catch (1991) - Predicted S5B (1.1.1992)
Foa =

Foo =

FMK

Recommendation: TAC of 5,000 teons to remain in effect.

Speclial Comments:
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SUMMARY SHEET - Yellowtail Flounder in Divisions 3JLNO

Source of Information:

1983 1984 1985 1986 1387 l988

1989 1930 Max Min Mean Years
Recommended TAC 19 17 15 15 15 15 5 5 .40 5 17.2 1974-90
Agreed TAC 19 17 15 15 15 15 5 5
Reported catches 10.5 14.9 24.0 24.5 18.3 16,2 6.5 - 24.5 6.5 15.9 1874-89
Reported landings 10.5 16.7 28.0 30.2 16.3 16.3! 7.6 30.2 7.6 16.7 1974-89
Non-reported catches Q 1.8 5.0 5.7 0 0.1 1.1 - 5.7 ‘0 2.3 1984-89

Sp. stock blomass
Recruitment

Mean F

No information available

! provisional.

Catches:

Data and Assessment:

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1991;

Welghts in 7000 tons
Recruitment in millions

Catches peaked 1n 1972 at 39,000 tons, declined rapldly, and stabilized at
1G,000-15,000 tons - for most of the 1970s and early-1980s, and were about
double the TAC during 1985-86 as effort increased in the Regulatory Area in
Div, 3N. The reduced catch of 7,600 tons in 1989, the lowest recorded in
the time period observed, was due mainly to reduced allocations.

No analytical assessment possible., Data .from Canadian catch rates and
Canadian and Soviet RV surveys were used to determine trends in stock
abundance.

No information.

The 1984 and 1985 year-classes appear to be stronger than the 3 preceding
poor year-classes, but did not appear to be as strong in 1990 compared to
1989.

The information from 1989-90 in the.RV survey.and CPUE indices pointed to a
slightly more optimistic view of this stock compared to the two previous
assessments. The stock is still at a low level, however, there is improved
recruitment from the 1984-85 year-classes, and the size of the 1982-83
year-classes appeared to-be larger in 1989%-90 compared to 1987-88.

Option Basis

Predicted catch (1991) Predicted $SB (1.1.1992)

Foa
Fuo No information available
F-Mll

7,000 tons TAC advised for.entire stock.

Recommendation:

Special Comments:

STACFIS again expressed concern about the removals of large quantities of
juvenile yellowtail in the Regulatory Area, particularly as it appears that
small mesh gear is being used _in some yellowtail directed fisherles.
Although  impossible to quantify, it..was noted that continuation of the
current exploitation pattern 4in these fisheries would result in a
substantial decline in yield-per-recruit.

STACFIS also emphasized that this fishery will be impossible to manage if
unregulated catches by non-member countries increase from the low levels of
1988-89 to the levels estimated in 1985-86,
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SUMMARY SHEET - Greenland Halibut in Subareas 0 and 1

" Source of Information:

1990 Max Min Mean

Year 1983 1984 1985 1986 1987 1988 1989 Years
. Recommended TAC 25 25 25 25 25 25 25 25 25 25 25 1983-90
Reported landings 9 7 10 9 g gl 91 10 7 9 19%83-89

Non-reported catches

Sp. stock bilomass
Recruitment (age }

Mean F

No information available

! provisional.

Catches:

Data and Assessment:

Fishing Mortality:

Recrultment:

State of Stock:

Forecast for 1991:

Weights in 000 tons
Recruitment in millions

86% of the catch was taken in an -inshore longline and gilinet fishery,
while the remaining part was taken in an offshore trawl fishery.

Results from two bottom-trawl surveys. WNo analytical assessments.

No information available.

No informaticn avallable.

Only a part of the inshore components in Subarea 1 is fully exploited,
while the expleitation level of the offshore component is insignificant.

Predicted catch {1991)

Optlon Basis Predicted SSB (1.1.1992)
Foy =

Fag =

Fray =

Recommendation: TAC be malntalined at a level of 25,000 tons.

Special Comments:

Conslideratlions were given to the biological and practical implications of
combining stock assessments for Subareas 0, 1 and 2 and Divisions 3KL.
From a bilecleoglcal point of view, there is no reason to maintain the
separate assessments for the area, but at present practical limitations
impede such a combined assessment.

Advises was glven that any expansion of the fishery should be directed
towards areas outside the exploited areas.
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SUMMARY SHEET - Greenland Hallbut in Subarea 2 and Divisions 3KL

Source of Information:

Year 1983 1984 1985 1986 1987 1988 1989 1990 Max Min Mean  Years
Recommended TAC 55 55 5 100 100 100 100 50 10¢ 30 58 1974-90
Agreed TAC . . 55 55 75 100 100 100 100 50 100 30 58 1974-9¢

- Reported landings " 28 25 19 le 31 19! 20t 39 16 27 1974-89

Non-reported catches

Sp. stock blcmass

Recruitment (age )

Mean F
* Provisional. Weights in 000 tons
Recruitment in millions

Catches: Peaked at 38,500 tons in 1978 and declined tc an average of 20,000
tons during the last 5 years. .

Data and Assessment: An analytical assessment was performed according to a STACFIS
recommendation in June 1989 but was considered unacceptable until
migratory patterns, at least, can be quantified.

Fishing Mortality: Unknown.

]
L]

Recruitment: The 1984 and 1985 year-classes appear good and should contribute
significantly to the 1991 fishery.

State of Stock: " Stock blomass.estimated to be relatively stable during 1987-89 at a

level of about half that estimated in 1984 on which a TAC of
100,000 was recommended in 1986.

Forecast for 19%81:

Option Basis Predicted catch (1991) Predicted SSB 11.1.1992)
Fou = .

Fogg = N/A

Fm—

Recommendation: A TAC of 50,000 tons would approximate fishing at Py,

Special Comments: For discussion on combined assessment for éreenland halibut in Subareas 0,

1 and 2 and Div. 3KL, see Summary Sheet for Greenland halibut in Subareas 0
and 1.
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SUMMARY SHEET - Roundnose Grenadier in Subareas 0 and 1

Source of Informatien:

Year 1983 1984 1985 1986 1987 1988 1589

1990 Max Min Mean Years
Recemmended TAC 8. 8 8 8 8 8 8 8 8 . 8 1975-%0
Agreed TAC 8 8 8 8 8 8 8 8 8 8 1975-90
Reported landings 0.97 0.05 0.06 0.0% 0.32 0.12% +1 + 0.4 1967-90

Non-reported catches

Sp. stock biomass

Recruitment {age )} No information available

Mean F

1 provisicnal. Welghts in 7000 tons
Recruitment in millions

Catches: Since about 1980, landings have been only as by-catch in the Greenland

halibut fishery.

Data and Assessment:

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1991:

No catch-at-age data available and no catch and effort data available for
the recent pericd. Assessment is not possible at present.

No estimate available.

No estimate available.

Not possible to evaiuate. Research surveys by Japan and Greenland in 1987
and 1988 resulted in biomass estimates of about 45,000 tons. The 1989
estimate of 5,900 tons was not considered to be realistic.

Opticn Basis

Predicted catch {1991) Predicted SSB (1.1.1992)

Py =

Fog = No informaticn avallable
Frax =

Recommendation: TAC for 1991 remaln at 8,000 tons.

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

Source of Information:

Year

1983

1984

1985 1986

1987 1988 1989 1990 Max Min Mean Years

Recommended TAC 11 11 11 11 11 11 . 11 11 35 11 22 1974-90
Agreed TAC 11 11 11 11 11 11 11 il 35 11 22 1974-9¢C

_ Reported landings 4 4 5 1 8 6t 51 75 4 16 1987-8%

Non-reported catches

5p. stock bilomass

Recruitment (age )

No informatlon available

Mean F

! provisional. Weights in ‘000 tons
Recruitment in millions

Catches: Catches have been below 10,000 tons since 1978,

Data and Assessment:

Fishing Mortality:

Recrultment:

State of Stock:

Forecast for 1991:.

Landings increased
somewhat in 1986-87, but declined again in 1988 and 1989.

Catch and effort data may indicate a gradual downward trend in
catch rates in recent years. Decline in CPUE may be due to
movement of fish deeper, beyond area where fishery is prosecuted.
General production analysis 1s not possible because of positive
slopes between catch rate and effort. Catch-at-age and weight-at-
age data available from USSR/GDR fisherles 1979-89. SPA analyses
resulted in estimates of exploitable biomass less than reported
catches in recent years. SPA was considered to underestimate
population due to relatively small area of fishery in relation to
stock distributien.

No meaningful estimate available.
No estimate available.

Not possible to evaluate.

Option Basis Predicted catch (1991} Predicted SSB (1.1.1992)
Fo. =

Fog = No information available

Fpax =

Recommendation: TAC for 1991 remain at precautionary level of 11,000 tons.

Special Comments:

At present, SPA.analysis does not appear to be peossible for this stock

because of lnadequate calibration indices.

Specialized surveys to include

deeper waters are necessary.,




SUMMARY SHEET - Wolffish in Subarea 1

Source of Information:

19

Year 1983 1984 1985 1986 1987 1988 1989 1990 Max Min Mean Years
Recommended TAC 5-6 5-6 5-6 5-6 5-6 5-6 5-6 5=-6
Agreed TAC
Reported landings 3 2 2 2 2 2 1t 4 1 2 1981-89

Non-reported catches

Sp. stock bilomass

Recruitment {age ) No lnformation available

Mean F

! provisional. Weights in f0CO tons
Recruitment in millions

Catches: Catches are composed of two specles. The fishery 1s partly a small-scale

directed fishery and partly a by-catch in the trawl fishery for

Data and Assessment:

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1980:

As more biological data and separate catch statistics for the
are needed, no assessment was carriled out.

cod,

two specles

Option Basis

Predicted catch (1991}

Predicted SSB {1.1.1992}

Fo, =
Feg =
F =

Recommendation:

Special Comments:

The TAC for 1991 should be 5,000-6,000 tons.
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SUMMARY SHEET - Capelin in Divisions 3N and 30

Source of Informaticn:

Year

1983 1984 1985 1986 1987 1388 1989 1%9¢ Max Min Mean - Years

Recommended TACQ
Agreed TAC

Reported landings
Non-repérted catches
Sp. stock bilomass
Recruitment (age )

Mean F

0o - o0 0 o 10 10 28 30 30 0 7 1979-90

0 0 0 0 10 15 28 30 30 ¢ 10 1979-90

o ) + 0 1 7 10t i5 0 31 1981-88
244 85 169 522 227 544 29 522 29 3032

Ne¢ estimates

No estimates

Provisional.
2

Weights in ‘000 tons

In some years, these were averages of USSR and Canadian Recrultment in millions

surveys and in other years only Capadlan estimates were

were available.

Catches:

Data and Assessment:

Fishing Mortality:

Racruitment:

State of Stock:

Forecast for 1991:

See special comments,

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

Acoustic surveys of the spawning stock.

No information.

No direct estimates of recruitment but patterns of year-class strength have
appeared to be similar to Div. 3L stock.

Mean stock size 1981-83 was about 303,000 tons. USSR acoustic surveys
during 1975-77 indicated mean biomass of 812,000 tons,

Optlon Basis

" predicted catch (1991) Predicted SSB (1.1.1992)

Recommendation:

Special Comments:

An exploltation rate of 10% of mature biomass is recommended and this would
indicate a catch of 30,000 ftons in 1991.

Acoustic survey by Canada during 1989 recorded lowest biomass estimate on
record {29,000 tons) but this was believed to be an underestimate since
survey may have missed the peak of spawning.
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SUMMARY SHEET - Squid in Subareas 3 and 4

Source of Information:

Year 1983 1984 1985 1986 1987 1988 1989 1990 Max Min Mean Years
Recommended TAC 150 1590 150 15¢ 150 15¢ 150 150 150 25 122 1975-9¢
Agreed TAC 150 150 150 150 150 150 150 150 150 25 122 1975-90
Reported landings + 1 1 + 2 1! T 162 + 30 1972-89
Non-reported catches
Sp. stock biomass
Recrultment (age ) No information available
Mean F
! provisional. Weights in ‘000 tons

Recruitment in milliens
Catches: éeaked in 1979 at 162,000 tons, declined to less than 2,000 tons duriag

1983-98. Increased to almeost 7,000 tons in 1989,

Data and Assessment: <Commercial fishery data available in recent years. No sampling or research

data avallable for 1989.

Fishing Mortality: No informatien avallable.
Recruitment: No information available.
State of Stock: Dependent on one year-class only.

Forecast for 1990:

Low avallability in recent years.

Option Basis Predicted catch

{1991) Predicted SSB (1.1.19%9%2)

Fon =
F89 =
F -

Recommendation: No advise.

Special Comments:
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SUMMARY SHEET - Shrimp in Subareas 0 and 1

Source of Informatlion:

Year 1983 1984 1985 1986 1987 1988 1989 1990  Max Min Mean Years

Recommended TAC! 29.5 29.5 36 36 36 36 44.5 50 50 29.5 37.5  1983-90
{(*000 tons)

Agreed TAC' 34.6 34.9 42.1 42.1 40.1 40.1 40.1 44.9 44.9 34.6 40.5  1983-90

Reported landings? 46.8 43.4 54 63.1 63.7 60.1" 68.0°

Non-reported catches

Sp. stock biomass

Recruitment (age ) No information avallable

Mean F

- 68.0 43.4 57.0 1983-90

1 TAC for offshore fishery in Subareas 0 & 1
{south of 71°N). Effective TACs for Div.
1A north of 71°N were 11,500 tons for
1987 and 1988 and 8,000 tons for 1989,
Including inshore catches in Subarea 1 of about
7,500 tons up to 1986 and 6,000, 9,900 and
14,400 tons in 1987-89.
Provisional.

3

Catches: Increased to about 50,000 tons in 1976,

Welghts in 000 tons
Recruitment in millions

decreased to a lével about 45,000

tons in 1980~-84, then increased up to 68,000 tons in 1989.

Data and Assessment: Trawl surveys, general biological data

and fishery data. No analytical

assessment.
Fishing Mortality: No information available.
Recruitment: No information available.
State of Stock:
Forecast for 1991:
Option Basis Predicted catch (1991) Predicted 55B (1.1.1992)
Foy =
Fgg = No information available
Frax =
Recommendation: TAC for 1991 not to exceed 50,000 tons {for Subarea 0 and offshore Subarea

1 scuth cf 71°N). TAC for 1991 not to exceed 2,500 tons north of 71°N.

Special Comments: Concern over posslble increasing discard rates.
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SUMMARY SHEET - Shrimp in Denmark Strait

Source of Information:

Year 1983 1984 1985 1986 1987 1988 1989 1990 Max  Min Mean Years
Recommended TAC 4.2 4.2 5 - - - 10 10 10 4.2 6.7 1983-90
Agreed TAC 5,7 5,3 6.1 17.5% 7.7* 8.7 9% 14.1 14.1 5.2 8.0 1983-90
Reperted landings 4.2 6.7 8.1 ‘11 12.2 12.5% 10.7? - 12.6 4.2 9.3 1983-89

Non-reported catches

Sp. stock blomass

Recruitment {(age ) No information available
Mean F
On Greenland side of midline only. Weights in Y000 tons
?  Not including Greenland fishery north of 66°30°N. ' Recruitment in millions
* provisional.
Catches: Increased from less than 400 tons in 1978 to around 12,5060 tons in 1988,

then decreased to approximately 10,700 tons in 1989

Data and Assessment: General biclogical data and fishing data, biomass estimates from trawl
surveys, and general production medel. No analytical assessment.

Fishing Mortality: Not known

Recrultment: Not known

State of Stock: Biomass estimate at the 1985-88 average in 19%989%9. Nc apparent trends
observed In biomass estimates. Shift 1n size composition toward smaller

{male} shrimp.

Forecast for 1991:

COption Basls ‘ Predicted catch (1991} Predicted S5SB {1.1.1892)
Foa =

Fgog =

Flﬂl! =

Recommendation: TAC of 10,000 tons advised for 1991.

Special Comments: STACFIS expresses its conecern over the lack of information on discard

levels, which may have increased in recent years.
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Responses to Questions by the Fisheries Commissicn

a)

Cod in Divisions 2J, 3K and 3L {SCR Doc. 90/23)

The Sclentific Councll was requested to: continue teo provide information, 1F
available, on the stock separation In Div., 2J+3KL and the preoportion of the
biomass of the cod stock in Div. 3L in the Regulatory Area and a projection 1if
possible of the proportion likely to be available in the Regulatory Area in future
years. Information 1s also requested on the age composition of that portion of
the stock occurring in the Regulatory Area,

A comprehensive study of stock discrimination of Div, 2J+3KL cod was reviewed at
the 1%86 annual meeting (NAFO Scl. Coun. Rep. 1986, pages 121-124). The
conclusiens derived from that review were reiterated during the June 1989 meeting
(NAFO Sci. Coun. Rep. 1989, page 111}, No new analyses are currently available on
this subject and hence previocus conclusions remain unchanged, The Council notes,
however, that analyses on the structure of the Div. 2J+3KL stock as well as the
potential for assessing the entire management unit in smaller areas are ongoing.
Estimates of the proportion of the biomass of cod in Div. 3L in the Regulatory
Area were updated with the 1989 Canadian RV survey informatjon. Results are

simlilar to those previously reported and are included in the following table:

Season RV Years RV Range of proportions Average

survey survey of biomass occurring propertion
conducted conducted in the Regulatory Area(%) (%)
Winter 1985-86 23.8-26.8 25.3

Spring 1977-89 0.4- 6.1 2.7 ,
Autumn 1981-89 0.5- 7.7 2.9

Autumn surveys in all three Divisions (2J, 3K and 3L), conducted by Canada since
1981, continue to indicate that the proportion of the cod blomass in the
Regulatory Area at that time of year is less than 1%, on average, of the entire
Div. 2J+3KL cod biomass. The average Divisional proportion of cod biomass derived

from these surveys is as follows:

Division Relative Proportion (%)
2J 41
3K 31
3L 28

With the assumption that the relative distribution between Divisions in autumn was
similar teo that of other times of the year, it was previously concluded that "the
proportion of the entire” Div. 2J+3KL cod biomass estimated to occur in the

Regulatory Area is 1less than 10% in winter and 1less than 5%, on average,
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throughout the year". With the previcus data series updated, this conclusion
remains unchanged. It might alsc be reasonable to assume that, because
propertions of cod bilomass eccurring in the Regulatory Area in Div. 3L exhibit no
annual trends, proportions expected to oc¢cur would be about the same as those
cbserved.

Age compositions derived from Canadlian RV surveys in area; inside and outside 200
miles were also updated. The results of iheseﬁcomparisons are the same as those
reported last year: during spring and autumn, when only a small portion of the
Biv. 3L cod biomass occurred ocutside 200 miles, a propertionately larger number of
younger fish occurred in the Regulatory Area than the area inside 200 miles.
During winter, when the maximum propcrtion of the Div. 3L biomass occurred in the
Regulatcory Area, age compositions for the area inside and outside the 200 mile
zone are similar. -

Cod in Div. 3M

The Fisheries Commission asked the Scientific Council, with respect to cod in Div.
3M, to comment on: the appropriateness of establishing a minimum target level for
the biomass, and to comment on the reole of exploratory fisheries in providing data
for stock assessment purposes.

Establishing a minimum level.for the exploitable biomass 1s not an apprepriate
target to Jjudge the status of a stock, while spawning stock biomass is the
relevant variable to be taken into account. The gquestion on the spawning stock
biomass was considered in last year’'s response tq Fisheries Commission (NAFCG Sci.
Coun. Rep., 1989, page 112). The spawning stock biomass estimated for 1989 was
judged to be below -any deslrable size, despite avajlable survey data indicating
that exploitable biomass could be at a level of 85,000 tens, which was the target
previously chosen by the Fisherles Commission (FC Doc. 83/IX/4}. The present
stock 1is composed mainly of lmmature fish and a substantial increase of the
spawning blomass is not expected to occur before 1991, when the relatively
abundant 1986 year-class becomes partially mature. This may never occur if fishing
effort continues at the present level.

Cn fhe rcle of exploratory fisheries 1in providing data for the stock assessment
purpeses, the Scientifie Council response given last year was in the light of
moratorium on the Flemish Cap ced fishery which was expected to be effective (NAFO
Sci. Coun. Rep., 1989, page 138). The Council notes that a cod fishery took place

in 1989 estimated at 40,000 tons and, presumably, 1s alsc taking place in 1990. In
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the light of this, catch-effort and sampling data of the fleets operating in the
_Flemish Cap need to be collected. If these data are available to the Council,
together with the present survey data, they would be the bulk of the input for

future analytical assessments of the Flemish Cap cod. The time series data on

longline CPUE for Faroe Island vessels for the years 1973-75 were supplied as SCR
Doc. 90/43, however, tﬁose values were not used in determining stock statuas.

Flounders in Divisions 3L, 3N and 30

With respect to flounders in Div. 3LNC, the Sclientific Council was requested to:
provide advice on management options that would reduce the extent to which the
fisheries reduce the potential yleld due to harvest of small fish.

The €Council noted that there were large numbers of juvenile flatfish removed in
the Regulatory Area in 1989%9. The following tables show the comparison between the
Canadian, Spanish and USA fisheries for 1} yellowtall flounder and 2) American

plaice in Div. 3LNO in 1988 and 1989.

Yellowtail flounder

1988 1989
Catch Mean wt. ({(kqg) Catch Maan wt. {(kg}
catch({t) {(millions of fish} of fish in catch Catchi{t) {millions of fish} of fish 1in catch
10,614 19.6 0.54 5,007 g.8 0,51
3,205 24.0 0.13 1,126 12.4 g.09
1.8 0.48 3ls 0.7 0.44
american plaice
1988 1989
Catch . Mean wt. (kg) Catch Mean wt. (kg)
Catch{t) (milllons of fish) of fish in catch Catch(t}) (millions of fish} of fish in catch
26,900 37.9 0.71 27,900 39.9 0.70
8,900 15.9 0:56 10,600 38.2 0.28
1,400 1.7 0.82 1,100 1.3 0.85

The peak lengths in the Spanish catches of flatfish in Div. 3NO in some menths in
1989 were 18-22 cm. Selectivity studies for American plalce Indicate that the 25%
retention length for 130 mesh is 27 cm. The Scientific Councll concluded that the
effective mesh size used in the Spanish fishery for flatfish in Div. 3NO was
probably much smaller than the NAFO regulation minimum size, and may have been as
small as 60 mm.

Information from the Canadian fleet in 1988 showed that the discard rate of
yellowtall flounder was less than 3% in all areas and that the discard rate for
American plaice was at a similarly low level in almost all areas. The mesh size

used by the Canadian offshore fleet is 135 mm, and the minimum acceptable size for

flatfish is 28 cm.
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The obvious way to reduce the loss in potential vield due to the harvest of small
fish 1is to ensure that the regulations determining the minimom effective mesh size
are adhered to. Juvenile flatfish surveys have repeatedly shown‘ th?t small
flatfish are concentrated on the southern Grand Bank, with a high proportion of
these small fish occurring in the Regulatory Area. At the present time, closed
areas and/or seasons are not possible to define without detailed informatien on
the time, place and length frequency distribution of catches of juvenile flatfish
in the Tail of the Bank area. This information was requested by Scientific
Council in 1989 (NAFQ Sci. Coun. Rep. 1989, page 137}. With the exception of scme
information on the location of Canadian catch in 1986-88 and the discard rate in
the Canadian fleet in 1588, both on a scale larger than 1° by 1° sguares, there

were no data provided at the June 199C¢ meeting.

d) On Catches Exceeding TACs
The Scientific Councll was asked: with respect to stocks from which catches have
recently been significantly in excess of the NAFO TACs, anhalysis is requested on
the effect such catches have had in determining present stock status.
The Sclentific Council notes that TACs have been siqnificantly exceeded in recent
years for the following stocks occurring in the Regulatory Area and where TAC
advice is provided by the Sclentific Counecil:
1986 1987 1988 1989*+
TaC TAC TAC TAC
agreed Catch agreed Catch agreed Catch agreed Catch
Cod 3M 13 15 13 gx 0 40% 0 40*
Cod 3NO 33 51 a3 42 40 43 25 33
Redfish 3M 20 29 20 44 20 23 20 27
Redfish 3LN 25 43 25 T9* 25 53+ 25 24
A. plaice 3M 2 3.8 2 5.6 2 2.8 2 3.9
A. plaice 3LNO 55 65% 48 55 40 42% 30.3 44x
Yellowtail 3LNO 15 31 15 16 15 16 5 7.6%
Witch 3NO 5 9 5 8 5 [ 5 4

* Includes

an estimate of non-reported catches.

** Provisional, apart from those with an asterisk.

The abaove catches are the nominal catches as officially reported to NAFQ together
with non-reported catches where these are available., Non-reported catches cecurred
in other years and stocks than those with an asterisk but no estimates could be

made .
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Exceeding TACS haa little effect on the ability to conduct the assessments
provided that information on total catch and effort together with sampling data ig

made avallable.

The catches of non-members are difficult to both qualify and quantify. For

instance, for cod in Div. 3M, although reported catches give the appearance that
the moratorium has been respected, a figure of 40,000 tons has been estimated from
catch and effort data of non-member countries pair trawlers fishing for cod in
Flemish Cap, and from sightings of £fishing boats reported by the Canadian
Department of Flsherles and Oceans inclﬁding single and pair trawlers. But due to
thé lack of precise knowledge on catches-at-age by fleet component for several
years, an analytical assessment was not possible. The present status of that stock
was evaluated from research survey data. Simultaneously, it 1is believed that in
1989 some proportion of the ced catches actually taken in Div. 3M are reported in
Div. 3L, despite the moratorium in Div. 3L.

For other stocks, such as redfish in Div. 3M, the lack of data concerning the
fishery activities of non-member countries hampered the usefulness of an
analytical assessment. For determining the present stocks status, the effect of
under/over-reporting and misallocating catches to areas wilill consequently bias the
analytical stock assessments like sequential population analysis.

It is therefore recommendea that initiatives should be taken to obtain more
accurate catch and effort data as well as sampling data from the fisheries in the
Regulatory Area in order to assess the stocks,

Stocks of Mescpelagic Species and Atlantic Saury

The Sclentific Council was asked to: review avallable data on stocks of
mesopelagic species and on Atlantic saury that might occur in the Regulatory Area,
and to provide advice on possible management measures for these stocks.

With respect to Atlan;ic saury, the Council nocted investigations conducted in
late-1960s and 1970s revealed that some stock of Atlantic Saury {Scomberesox
saurus) existed in the southern part of the NAFQ area. During the June 1890
Scientific Counell Meeting, no information was presented on the assessment and
blology cf this fish. Specialized investigations were needed to find ocut to what
extent the Atlantic saury stock could sustain a pelagle fishery within and outside
the 200-mile zone. The Council could provide no management advice at the present

time.
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With respect to mesopelagic species, the Council noted that several USSR
investigations were done on the distributicon of mesopelagic fish (mainly four
species: Benthosema glaciale, Maurolicus muelleri, Notoscopelus elongatus,
Ceratoscopelus maderensis) in the continental shelf slope area off Labrador and

- Newfoundland in 1981-87., Some results of those lnvestlgations on.the species and
length-age composition of the catches and on the density of the species
distribution in Subareas 2 and 3 covered by surveys in 1981-87 were presented to
the Sclentific Council NAFO SCR documents during 1983-88. No information on the
mesopelagic species were p?esented during the June 1990 Meeting of the Scientific
Council. The Council agreed that the available information on the stocks of the
mesopelagic spécies geemed to be 1Insufficient to provide advice on possible
management measures.

Environmental Research

The Council noted that the Environmental Subcommittee of STACFIS had met on 12 June 1990
with M. Steln as Chairman. The total number of documents speciflcally addressing
environmental issues had Iincreased substantially from the previous year and the
Subcommittee  had 7 additionally reviewed ©biologically oriented papers which had
environmental data. The Subcommittee had discussions on a wide range of subjects
including a special conslideration on the present state of climate models and possible
implications for fish and fisheries if global warming occurred.

The Councll noted that the term of office of the Chairman of the Environmental
Subcommittee ends after the September 19%0 Meeting, and endorsed the results of the
election held by STACFIS which re-elected M.Stein for another two-year term.

The full report of the Subcommittee is given in the STACFIS Report (Annex 1)}.

Ageing Techniques

The Councll was pleased to note that the ageing of silver hake otoliths by Canadian and
USSR readers was now in good agreement and endorsed the STACFIS recommendation that a
manual on established methods of ageing be prepared By the age readers.

The Council noted the 1990 exchange of American plaice otoliths from Div. 3L and 3M and
the different levels of Inter-reader agreements. .The Council agreed with the STACFIS
recommendation that further exchanges of American plaice otoliths frem Div., 3L and 3M be
conducted.

The Council noted the problems of discrepancies bpetween scale and otolith age
determinations found by Greenland halibut age readers from Canada, EEC-Portugal, EEC-

Spain, Greenland, GDR and USSR and agreed with the STACFIS recommendation that future
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exchanges should include both otoliths and scales accompanied by photographs to identify

and resolve discrepancles.

Gear and Selectivity

The Councll noted a preliminary study of selectivity in shrimp trawls was discussed.

Review of Scientific Papers

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

Other Matters

a} Review of Current Arrangements for Conducting Steck Assessment with Respect to

Designated Experts

The Council noted that STACFIS would review the current arrangements at the
September 1990 Meeting, particularly with respect to the status of preliminary
assessment reports prepared by Designated Experts,

b} Working Group on Shrimp Ageing

The Councll noted that the meeting was held in Reykjavik, Iceland in October 1989
as planned and the report was reviewed by STACFIS. The Council was pleased with
the progress made on analytical types of assessment.

(] CAFSAC Special Invertebrate Subcommittee Meeting

The Council noted that STACFIS received the conclusions from the CAFSAC review of
[3
assessments of some shrimp stocks.

d) Special Session in September 1999

The Council was pleased that submissions for the Spectal Sessioh on "Management
under Uncertainties Related to Bilology and Assessments”, with J. Shepherd as
convener, had lmproved recently with 20 in hand at present.

e) Special Session in September 1991

The Council was pleased that, after the sad untimely death of R, Wells ({Canada),
the plans for the Special Session on "Atlantic Cod: the Understanding on
Physiology, Dynamics, Ecology and Environmental Relationships" was progressing
well. The Council noted that H. Hovgird {(Denmark) had agreed to convene the
segsion and new ideas on theme and specific topics were being considered.

The Council endorsed the decision by STACFIS to dedicate the Special Session in
memory o0f R. Wells.

£} Special Session in September 1992

The Council agreed that the theme would be decided at the September 1990 Meeting.
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III. RESEARCH COORDINATION (See STACREC report, App. II)

Fishery Statistics

ajl

b)

<)

The Council again noted with concern that the timeliness of the submission of
STATLANT 21A and 21B data reports was not Improving. This meant that the most
recent catch and effort data were often not avallable for stock assessment. This
also meant the severe delay in the publication of the Statistical Bulletin and of
the availability of confirmed-data for use as required by the scientists.

The Council noted that the updating of catch and effort database by the
Secretariat was proceeding well, but that the usefulness of continuing this
exercise with data prior to 1960 was gquesticnable because of the occurrence of
catches grouped under varicus collectlions of species.

The Council agreed that the work proposed by EEC (EUROSTAT) to eliminate
discrepancies between the NAFO, FAC and EEC (EURDSTAT) databases was necessary and
would involve collaboration with the NAFO Secretariat.

The Council observed that an EEC propesal to harmonize the computer flle format
for presentation of STATLANT data would have implications to NAFO and that STACREC
would be updated on the progress of this proposal.

The Councll endorsed the recommendations by STACREC that a) an invitation be
extended to the Coordinating Working Party (CWP) to hold the Fifteenth Session of
CWP at NAFO Headquarters from 8-14 July 1992, and b) in order to prepare for that
meeting,: the Assistant Executive Secretary attend the Ad hoc Inter-Agency
Consultation meeting which precedes the 75th Statutory Meeting of ICES, in Octcker

1991.

Biological Sampling

The Council noted that the next publication of the list of Bloleglcal Sampling Data would

to cover the periocd 1885-89.

Biological Surveys

a)

It was noted that STACREC was presented with the lnventories of surveys conducted
in 1989 and of surveys proposed for 1990 and early 1991. The Council noted tﬂat
the stratifled-random surveys conducted by FRG at West Greenland in 1988 bhad been
omitted inadvertently from the inventory of blecleogical surveys for 1988 (NAFOQ Sci.
Coun. Rep., 1989, page 126).

The Council also noeted that STACREC had reviewed a list of surveys, by stock,
which had been tabled for discussion with respect to the format for such an

inventory. It was agreed that the list would be published as an 5C8 document (SCS
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Doc. 90/22) and similar compilations would be made annually by the designated
experts for stocks reviewed by STACFIS.

b) The Council took note of the 6 new strata which had been added to the Gulf of st.
Lawrence in Div. 4RST,

¢l The Council was pleased the final repert of the STACREC Working Group on Survey
Design and Procedures was prepared and presented by the convener of the Working
Group, and recognized its value as a reference document.

Other Matters

The Council observed that the List of Fishing Vessels fer 1989 was to be published this

year, but that data are outstanding from 12 countries or components.

IV. PUBLICATICNS ({see STACPUB report, App. III)

Review of STACPUB Membership

The Councll supported STACPUB in expressing gratitude to J, Messtorff for his long
standing and valuable contributions to STACPUB, and joined in wishing him well in his
retirement.

The Council nominated and elected M. Stein (EEC) to join STACPUB as his replacement.

Review of Scientific Publications

The Council noted that Journal Veclume 9(1) and 8(2) were published as planned with
publication dates of September 1989 and December 1989 respectively, and that gtudies
Number 13 and Number 14 were published as planned in November 1989 and May 1990
respectively. The Council was also pleased to note that the Sclentific Council Reports
was once again published and distributed on schedule in December 1989.

Production Costs and Revenue for Scientific Councill Publications

The Council noted that, compared to 19892, at least one additional issue of the Journzl is
due to be published within the next year and agreed that possible extra production costs
should be considered during fiscal planning, particularly in view of the additional cost
of the new cover of ‘the Journal. .

Promotion and Distributlon of Sclentific Publications

The Ceouncil was pleased to note that the turn-arcund time of publication of papers in both
the Journal and Studies had improved. Along with the new appearance of the Journal the
Council hoped distribution would improve. The Council noted that the new cover for the
Journal will begin with the next issue, representing a decade of NAFC Journal

publications.
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The Council was encouraged that the invited paper by A. T. Pinhorn and R. G. Halliday was
in its final stages of review for publication, and was also pleased that both J. Messtorff
and Sv. Aa. Horsted had agreed to write invitational papers in the near future. The
Council agreed with STACPUB that future special status issues of the Journal should use
the format of Journal Vol. 4 issued In 1983.

Editorial Matters

The Council noted that all September 1989 Speclal Session papers were under editorial
consideration for publication in a special issue of the Journal by M. J. Fogarty
{Convener}, and hoped the publication would be completed in the near future.

The Councll agreed with STACPUB that the general editorial preocess should be reviewed 1in
relation to turn-around times. The Council alsc agreed with the STACPUB decision to defer
conslderation of the appointment of an additional Associate Editer for Vertebrate
Fisheries Bieclogy until the September 1990 meeting.

The Council noted that M. J. Grosslein had expressed his wishes to end his service as
Assoclate Editor due to other commitments., The Council took the opportunity to extend the
expression of gratitude and appreclation for his years of service and devotion to
Scientific Councll matters.

The Council endorsed the invitation te Dr, R. K. Misra, Department of Fisheries and
Oceans, Sclence Branch, Halifax, Canada to jein the Editorial Board.

Papers for Pessible Publicatien

The Council noted that submission of papers in 1989 had improved substantially.

The Council noted that STACPUB had considered all 91 SCR documents and 22 SCS documents
presented to this meeting and invited authors of 6 papers to submit them in a suitable
form for consideraticn for publication in the Journal or Studies. The Council relterated
that authors whose papers were not selected by STACPUB could still submit their papers for
conglderation.

The Councll also noted that STACPUB had agreed to invite the convener of the STACREC
Working Group on Survey Design and Procedures to consider preparing the "Final Report of
the STACREC Working Group on Survey Design and Procedures" (SCS Doc. 90/20) for
publicatlon in Studies.

Microfiche Proiects

The Council noted that 13 sets of ICNAF microfiche documents had been sold (7 in 1987, 3
in 1988 and 3 in 1989) and the ICNAF Mlcrofiche Project would require that seven more sets

be so0ld to recover its full cost.

Other Matters

The Council noted that STACPUB had reviewed a proposal from the convener of a USSR-Canada

Scientific Bilateral agreement symposium entitled "Biology and Fishery for Capelin in the
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Northwest Atlantic" to be held 1n S5t. John’a, Newfoundland, during 27-30 November 1999,
and because of its relevance to NAFO, decided to invite the conveners to submitf suitable
papers .with the objective of publishing them in a single issue of the Journal. The
Canadian convener, J. Carscadden, would be invited to seérve as a special editor to

expedite peer-review and editing of the papers.

V. COLLABORATION WITH OTHER ORGANIZATICNS

Joint ICES/NAFO Working Group on Harp and Hooded Seals

As was decided at the September 19589 meeting of the Scientific Council, the Chairman
conveyed the Council’s agreement to the ICES proposal for a joint Werking Group on harp
and hooded seals. As a result, a resolution was passed at the 1989 Statutory Meeting of
ICES to establish such a joint ICES/NAFC Working Group. This will replace the existing
ICES Working Group.

The Working Group administration will be coordinated by ICES with respect to membership,
appointment of chairmen, printing and distribution of reports, ete,

No meeting of the Working Eroup has been scheduled for 1990. Contracting Parties to
either NAFO or ICES or to regulatory commissions which might desire advice on harp and/ox
hooded seals in a particular gecgraphical area would be required to refer their requests
to the organization having jurisdiction over or interest in that area. BAdviece based on
reports of the Joint Working Group would be provided by the Advisory Committee on
Fisheries ﬁanagement in the case of the ICES Fishing Area and by the Scientific Council of
NAFO in the case of questions pertaining to the NAFQO area.

Fourteenth Session of CWP, February 1990

The Council was pleased te note that the Assistant Executive Secretary, Chairman of
STACREC, and representatives from USSR attended the CWP Session held in Paris in February
1990. The Council noted that a Report on NAFO Statistical Program, Publications and ADP
had been presented at the CWP Session by the Assistant Executive Secretary and that
STACREC had reviewed the Report of the Fourteenth Session of the CWP issued by the CWP

Secretary.

VI. FUTURE SCIENTIFIC MEETINGS-

Annual Meeting and Special Session in September 1980

The Council would meet in conjunction with the Annual Meeting of NAFO in Halifax, Canada,

“during 10-14 September 19%90. The meeting would be' preceded by the Special Session” on

"Management under Uncertaintles Related to Blology and Assessments® which would be held
during 5-7 September 1990 at the same location.

The Councll was hopeful more papers would be submitted for that meeting.
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Scientific Council Meeting in June 1991

The Council noted the tentative dates (from Friday, 7th to Friday, 21st Jdne) proposed at
the September 1989 Meeting would be inconvenient for overseas travellers.

The Council instead proposed, subject to confirmation at the September 1950 Meeting, that
the Scientific Council together with its Standing Committees and Subcommittee would meet
during 5-19 June 1991 in Dartmouth, Canada. The meeting would deal with requests for
sclentific advice on flsherles management and with other fishery-related research,
publication and statistical activities.

Special Sessiecn 1991

The Council could not confirm the dates nor the place for the Special Session which is
scheduled te be held in conjunction with the Annual Meeting of NAFC in September 1991, .
The Council agreed to postpone the declsion to September 1990 .untll the dates and the

place for the Annual Meeting were finalized.

VII. NOMINATION AND ELECTICN OF OQFFICERS

Chairman of STACFIS

The Chalrman had requested Sv. Aa. Horsted to solicit views of Council members on the
approprlate period of service for the next STACFIS Chairman appointment and to obtain
possible names for nomination. Sv. Aa. Horsted reported that he had ceonsensus on both
aspects. The preferred term of appecintment of two years beginning at the end of the
September 1990 Annual Meetling of the Scientific Council was accepted by the Council. He
also brought the nomination of D. B. Atkinscn feor the office. The Chairman, noting there
were no other nominations, declared D. B. Atkinson as duly elected next Chairman of
STACFIS.

STACPUB Memkership

The Council was informed that a nomination was required for a perﬁon to replace J,
Messtorff when he retires after this meeting. The Chairman of STACPUB propcsed that M.
Stein be considered. There being no other nominations, M. Stein was appointed to fill the
vacaney. Having discussed this matter with him before, the Chairman was happy to announce

that M. Stein would fill that post.

VII. ADJOURNMENT

The Chairman observed that the Scientlfic Council would be lesing the two most senior

representatives, J. Messtorff and Sv. Aa. Horsted, as they were retiring this year.

On behalf of the Council, the Chairman thanked J. Messtorff fer his long and dedicated

services extending back to ICNAF times, and for the many valuable contributiens he had made to

the Council, both as a senior scientist and while he was an office holder. The Council joined
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the Chairman in wishing J. Messtorff the very best wishes for a long and happy retirement.

While he expressed hope that Sv. Aa. Horsted would attend the next Sclentific Council
Meeting in September 1990, he noted that some of the participants present were not likely to come
to that meeting, and on their behalf conveyed the same thanks and best wishes to Sv. Aa. Horsted.

The Chalrman adjcurned the meeting thanking the Chairmen of the Standing Committees,
especially H. Llassen for effectively conducting the long and stressful STACFIS meetings, the
Secretariat for their hard work assoclated with the meetings, and all the particlpants for their
contributions.

Sv. Aa. Horsted personally extended his appreclation to J, Messtorff and thanked everyone
at the meeting for their well wishes.

J. Messtorff, as the senior member af the Councll, congratulated the Chairman for- running

the meetings successfully, and personally thanked everyone for their kind wishes.
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APPENDIX 1. REPORT OF STANDING COMMITTEE ON FISHERY SCIENCE (STACFIS)
Chairman: H. Lassen Rapporteur: Varlous

The Committee met at NAFO Headquarters, Dartmouth, Nova Scotla, Canada, 6-20 June 1990, to
consider and report on matters that were referred to it by the Scientific Council, partlcularly
with regard to provision of scientific advice on the management of certain finfish and
invertebrate stocks {see Agenda). Representatives attended from Canada, Cuba, Denmark (Faroce
Islands/Greenland), European Economic Community (EEC), German Democratic Republic {GDR), Iceland,
Japan and Union of Soviet Sociallist Republics (USSR) and observers from the Food and Agriculture
Organization of the United Nations (FAO), Tanzania and the United States of Amerilcan (USA}.

various scientists assisted Iin the initial preparation of draft reports that were
considered by the Committee. The report of the Subcommittee on Environmental Research ({(Chalrman:
M. Steiln) is summarized in Section IV and given in detail in Annex 1 below.
I. GENERAL REVIEW
1. Opening

The Chairman welcomed the participants to the 1990 June meeting of STACFIS.

STACFIS was informed of a minor computer bug found and corrected 1n the software for
catch-rate standardization (APL STANDARD), The bug was in a seldomly used option in the

output procedure and STACFIS noted that it had not used this option until the bug was-

discovered.

SCR 90/48 which discusses the ADAPT methods and was considered together with the
assessment of silver bhake in Div. 4VWX. However, the discussion was general, concerning
linear or logarithmic residuals, which age-groups should be included in the analysis, etc.
STACF15 agreed that underlying assumptions should be addressed whenever the ADAPT or any
other tuning method was used.

STACFIS discussed the use of multiplicative models in standardizing catch-rate data with
reference to SCR Doc. 90/50, Using the silver hake database as an example, the paper
suggested that when the deslgn matrix was 1ll-conditioned, the estimated standardized
catch rates can vary grossly with just minor changes in the ilnput data. STACFIS noted that
in such cases, the numerical methed used ta find the sclutions should be speclally
tailored. Much more seriously, even if the correct numerical solutions were cbtained, the
usefulness of such estimates was doubtful.

2. Provisional Catch Data

STACFIS noted that provisional nominal cateh data for 1989, submitted tc the Secretarlat
in STATLANT 21A reports showed data were not available for EEC-France ({(Metropolitan} and
France (St. Pierre and Miquelon). The Committee agreed that a table contalning provisional
nominal catches for 1989 should be complled by the Secretariat with indicatiens of its
deficiencies. STACREC agreed that an addeundum to the document be issued when these data
become available.

STACREC noted that the tabulation of provisional data for 19%89 indicating its deficiencles
was presented to the Scientific Council in SCS Doc. 80/21.

3. General Trends for the Northwest Atlantic

While recognizing EEC-France (M} and France (8P} data were missing, the following pro-
visional observations from STATLANT 21A reports were noted in the reported catches. The
.provisional overall catch {round fresh weight} of all finfish and invertebrate stocks was
2.96 miliion (metric) tons in 1989, generally similar to the 1988 catch of 2.95 million
tons. The total "groundfish®™ catch which represented 39% of the overall catch in 1989 was
4% less than in 1988 (1.21 and 1.16 million tons in 1988 and 1989 respectively). Decreases
were noted for cod (2%), haddock {17%), redfish {10%), polleck {10%), witch {19%), and
yellowtail {33%) and increases noted for silver hake (16%) and American plaice (3%). The
total -"pelaglc™ catch which represented 21% of the overall catch in 1%89 decreased (6%)
from 665,000 tons in 1988 to 628,000 tons in 1989, where herring decreased 17% and
menhaden increased 4%. The total "finfish" catch which represented 6% of the overall catch
in 1989 increased very slightly (1%) to 189,000 tcns in 1989 from 187,000 in 1988, while
increases were noted for capelin {(7%), "other finfish" declined generally {(8%). The total
catch of "invertebrates®, whilch represented 33% of the cverall catch in 1989 increased
significantly (10%) te 981,000 tens in 1989 from 830,000 tens in 1988. Increases were
noted for squids (68%), clams (10%}, scallops {14%), shrimp (15%), crabs {17%), lobsters
{2%) with a decline ipn "other molluscs" {(19%),
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Table 1. Provisional nominal catches (000 tons) by subarea for 1988 and 1089.

. {+ indicates
less than 500 tons.)

A Q SA 1 LLY SA 3 SA 4 A S 3A 6

Total

speciss 1966 1905 1348 1989  198F 1389 1983 1989 1908 1985 1968 1983 1988 1989 1988 1909
Cod - ~ 61 100 39 56 303 262 158 153 47 43 + 1 628 615
Haddogok - - - + - - 11 9 16 16 9 5 + - 36 30
Redfishes - - 1 i + 95 74 54 62 1 1 + - 153 138
silver hake - - - - - - + + 74 88 11 10 5 7 91 106
Red hake - - - - - - + + + + 1 1 + + 2 2
Follogk - - + - - - 5 3 41 42 17 12 + + 63 57
American plaice - - - - + 3 a7 49 12 11 3 2 + + 63 65
Witch flounder - - - - + + 12 i¢ [ 5 3 2 + + 21 17
Yellowtail flounder - - - - - - 15 7 1 2 4 S + 1 21 14
Greenland halibut + 1 10 9 [ [ 13 15 g 5 - - - - 3 35
Other flounders + - + + + + 6 1 7 7 13 11 12 6 38 26
Roundnose grenadier + + + + 1 + 6 5 - - - - - - 5 7
Whita hake - - - - - + ] k) 9 11 [ 6 + + 19 19
Wolffishes - - 2 1 + + 1 1 1 1 1 1 - - [ 4
Other groundfish - - 3 1 + + 2 1 4 4 14 16 6 5 28 25
Atlantic herring - - - - + + 16 9 254 208 40 4] i + 311 257
Atlantic mackerel - - - - - - 4 2 20 18 5 3 38 49 67 72
Atlantic menhaden - - - - - - - - - - 20 9 252 275 272 28B4
Other pelaglcs - - - - - - 2 2 1 1 4 6 8 [ 15 15
Capelin - - + + 17 22 30 90 5 7 - - - - 111 119
Other finflsh - - 2 + 1 2 27 18 i7 19 9 12 21 18 76 10
Squlds - - - - - - + 4 1 3 11 11 11 19 22 37
Clamsg + - - - - - - 2 T 12 47T 44 311 344 365 402
Scallops - - - - + + 8 3 33 50 94 93 54 69 190 216
Other molluscs - - - - - + - + 2 2 35 29 44 34 81 66
Shrimp 6 12 59 &0 % 13 2 3 14 15 3 q 1 1 95 109
Crabs - - - - + + 9 B 22 15 4 5 36 55 71 83
Lobstars - - - - - - 1 1 39 37 260 21 2 3 62 &3
Other invertebrates - - - - - - - - + + 3 ] 1 1 4 6
Total [ 13 138 173 95 103 678 582 B06 793 425 398 803 894 2952 2955
4. Flshery Trends by Subarea

a) Subarea 0

The total nominal catch of all species in 1989 was 13,000 tons, over double the
6,000 tons caught in 1988. The catch consisted mainly of shrimp.

b) Subarea 1

The total catch of all species increased (25%) to 173,000 tons in 19889 from
138,000 tons in 1988. Cod and shrimp were the dominant species with 58% and 35% of
the catch respectively and Greenland halibut (5%) the next highest,

c) Subarea 2

The total nominal catch of all species increased (8%) to 103,000 tons in 1989 from
95,000 tons In 1988. This was due to increases in capelin (29%) and shrimp (44%}
although there was a slight decline in cod (5%).

d) Subarea 3

The total catch continued to decline in 1989 (14%) to 582,000 tons from &78,9000
tons in 1988, This was due mainly to a decrease in cod (14%) which represented
45% of the Subarea 3 catch. Declines were also noted for redfish {22%), yellowtall
flounder {53%), herring (44%), “"other finfish* (33%) and scallops (62%) but there
were slight increases in American plaice (4%), Greenland halibut (15%) and squid
{from 272 tons to 3,888 tens) and clams (from no catch to 1,759 tons),

e) Subarea 4

The total nominal catch of all species decreased slightly (1.6%) to 793,000 tons
in 1989 from 806,000 tons in 1988 . Decreased catches were noted for cod (3%),
herring (18%), crabs (32%) and increased catches were noted for redfishes {(15%),
silver hake (19%), scallops (52%). Cod (19%) and herring (26%) continued toc be

the dominant species, followed by silver hake {11%), redfishes (B%), and scallops
{6%).




1.

£)

g)

Cod in

39

Subarea 5

The total nominal catch declined (6%} in 1989 to 398,000 tons from 425,000 tons in
1988. There were decreases noted for “groundfish" (8%), "pelagics" (14%) due
mainly to decreases in menhaden (55%), and "invertebrates™ {2%). Increases were
noted for "other finfish" (33%) but these species did not represent substantial
portions of the catch,

Subarea 6
The total nominal catch increased (11%) in 1983 to 894,000 tons from 803,000 tons
in 1988. Increases were noted for mackerel {29%), menhaden (9%), clams (11%),
scallops (28%} and crabs (53%), and decreases were nocted for "other flounders"®
{50%) and "other molluscs™ (33%).

II. ASSESSMENTS

Subarea 1 (SCR Doc, 80/28, 29, 30, 31, 32, 33, 34, 55, 74; 5CS 90/14).

a)

b)

Introduction

The fishery for cod in Subarea 1 1s partly an offshore fishery carried out by
large trawlers, and partly a coastal and fijord fishery, in which the main part of
the landings usually 1s taken by pound nets.

During the 1955-68 peried, when the major part of the catch was taken by non-
Greenlandic vessels, catches fluctuated between 234,000 and 451,000 tons (1962).
Catches declined gradually after 19%68 to a low of 33,000 tons in 1976, after a
number of years of recruitment failure. Recruitment of the very abundant 1973
year-class in 18976-77 resulted in increased catches up to 1979. During 1980-83,
catches fluctuated between 53,000 and 58,000 tons but decressed thereafter by
about 50% each year to a low level of only 6,600 tons in 1986, the lowest catch on
record since ICNAF began compiling statisties. Catches and TACs in recent years
are given In Table 2. After 1987 when no directed trawl fishery was alleowed in the
first ten months, fishing by trawlers was allowed in 1988 under quotas set by the
Greenland Home Rule authorities.

The nominal catch in 1989 was about 103,000 tons, which is a 78% increase compared
to the 1988 catch and nearly fifteen times the record-low catch of 1986. .The
increase during the period 1987 to 1989 reflects the recruitment of the very
abundant 1984 year-class.

Table 2. Cod in Subarea 1: catches and TAC for the entire area and catch-per-unit
effort for Greenland trawlers (500-99% GRT) in Div. 1D and 1E.

1880 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990

Trawlers 16 14 29 42 20 7 1 LE 40t 13
Other vessels 38 33 27 21 13 3 [ 12 22t 3p*
Total (000 tons) 542 53 56 58 33 15 7 16 62* 103’
TAC (000 tons) 20! 50 62 62 68 28.3 12.5 1.25 53 90 110
CPUE (tons/hr) 1.08 2.90 1.93 1.23 0.8% 0.7 - 1.61! 2.87' 14.337

Provislional data.
Estimates used for assessments.

Commerclal Fishery Data

1} Catch-per-unit effort for Greenland trawlers

Catch and effort data for Greenland trawlers in 1975-89 have been carefully
scrutinized and the earlier figures have been revised. In 1989, the
trawlers operated only in Div. 1D, 1E and 1F. The distribution of effort
showed that the fishery shifted southward, The overall catch-per-unit
effort increased from 2.9 t/hour in 1988 to 4.3 t/hour in 1989. The catch
per unit effort in the second quarter of the year was the highest on record
for these trawlers.

Catch rate 'data have been analyzed using a multiplicative model including
effects of year, divislon and month (S5CR Doc. 90/28). The data consist of
logbook records from 6 sister trawlers owned by the Greenland Home Rule
Government, which on average over the period analyzed account for about 90%
of the total effort in the Greenlandic trawl fishery for cod. The CPUE-
index standardized to 1989 for 1975-89 is shown in Figure 1.
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Fig. 1. Cod in Subarea 1: CPUE in natural log units from multiplicative model,
with error bara (¥2 x $.E.}.

Age composition

Catch statistlcs for the Greenlandic fishery are now collected on a gear~
basis, but data are at present only available which allow catches to be
split into trawl catches and catches by other gears (inshore catches
mainly).

Greenland trawl catches were well sampled throughout the year. All samples
from other gears were pooled, regardless of month and division, and used to
convert the total inshore catch into numbers. For trawl catches of the
Federal Republic of Germany (FRG} and the United Kingdom {UK), samples from
the FRG commerclal fishery were wused as their length frequency
distributions differed from those of the Greenland trawl catches.

Greenland trawl catches were dominated by age-group 5 (96% by numbers}
throughout the year and in all areas. The dominance of age-group 5 was also
evident in the FRG catches {(80%) with age-group 4 as the next most abundant
{18%). Some of this difference may be due to discarding of age-group 4 fish
by Greenlandic trawlers, as a part of that age-group was still below the
minimum landing size of 44 cm in Greenland.

In the inshore catches, age-groups 5 and 4 dominated with 77% and 21% by
numbers, respectively.

Cverall, the 1984 year-class accounted for 86% by numbers (88% by welght),
whereas the 1985 year-class accounted for 12% by numbers (SCR Doc. 90/74,
Table 5.2)

Weight-at-age data.

During the 1979-85 period, mean weight at age decreased, but increased
again in 1986 and 1987, only to decrease in 1988 and further in 1989.
Cverall mean welight in the landings increased from 1.14 kg in 1988 to 1.24
kg in 1989.

Research Data.

1)

Survey results

Stratified-random bottom trawl surveys off West Greenland have been
conducted in late autumn since 1982 by the FRG. Cod biomass and abundance
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estimates for the total survey area off West Greenland are glven in Table
3.,

Table 3. Cod in Subarea 1: Estimate of total bicmass and abundance (with
95% confidence intervals) and mean welghts (W) from autumn
surveys off West Greenland, 1982-89.

Year Tons Number {f000) W (kg)
1982 189,934 + 37.0% 109,039 £ 36.1% 1.65
1983 98,843 £ 28.5% 59,362 * 26.5% 1.67
1984 24,945 £ 39.7% 16,104 % 39.1% ' 1.55
1985 31,860 & €0.1% 52,466 X+ 33.3% 0.61
1986 76,220 £ 30.8% 134,716 % 31.8% 0.57
1987 464,286 t 47.0% 582,868 * 42.6% 0,80
1988 547,566 t 42.1% 563,601 + 42.3% 0.97
1989 349,812 = . 342,452 .. .. 1.02

From 1982 to 1984, the survey results revealed a drastic decline in ceod
biomass and abundance which was observed not conly for the whole survey area
but for all Divisions. The total survey biomass and abundance, however,
increased considerably after 1984 and particularly in 1987 due to increased
recruitment, mainly of the outstanding 1984 year-class. In 1988, the survey
biomass of age 4 and younger cod increased by 122,000 tons. The biomass of
age 5 and older filsh, however, decreased by 39,000 tons.

The survey results of 1989 revealed a pronounced decrease in abundance by
221 million fish {(39%}, together with an obvious scuthward displacement of
the stock with 91% of the total survey abundance occurring in Div. 1E and
1F. This decrease was caused malnly by a reduction in the abundance of the
1984 year~class. The abundance estimate for WAFOQ Div. 1E has been revised
since the ICES Working Group on Cod Stocks off East Greenland met in
February 1990 {(SCR Doc. 90/74).

Since 1987, Greenland has conducted annual insheore longline surveys at the
same time as the trawl surveys were undertaken (5CR Doc. 90/29}. Inshore
abundance of cod abocve 35 cm has been calculated by converting longline
catch per unit effort to swept-area estimates.

The survey in 1989 was carried out in inshore areas of Div. 1B, 1C, 1D and
1E. The inshore component was estimated to be 21% of the total in 1989,
consistent with the results of previous years' survey.

During June-July 1989, Greenland carried out a gillnet survey on young cod
in inshore areas of Div. 1B, 1D and 1F (SCR Doc. 90/30).

In Div. 1B, catches were dominated by 2- and 3-year old cod with a
substantial amount of older fish as well. In Div. 1D 2-year old cod
dominated, and few older fish were caught, whereas catches of young age-
groups in Div., 1F were very low.

Based on this survey, the 1287 year-class was estimated to ke about 70% of
the 1985 year-class, and the 198B year-class seemed to be poor.

Studies of migrations of cod by otolith types

Studies of otolith types, intended to quantify the migration rate of cod
hetween West and East Greenland, were reported (SCR Doc. 90/34). The method
was based on the assumption that the structure of annuli in any otolith was
influenced by the growth rate and thereby by the environmental conditions
under which each growth zone in the otolith was formed. Each growth zone in
the otolith was classified using three structure types (called A, B and C).
Almost all young cod {1-3 years old} off Fast Greenland showed type B
and/or type C zones, whereas most ycung cod off West Greenland showed type
A zones., Therefore, it seemed likely that older cod at East Greenland which
showed type A in thelr inner growth =zones were immigrants from West
Greenland. The study showed that the proportion of cod with type A zones at
East Greenland increased by age which indicated that cod occurring at East
Greenland and of East Greenland corigin were gradually belng mixed with fish
of West Greenland origin. However, the well known migration to Iceland of
cod from West Greenland as well as from East Greenland may influence the
proportions of otolith types at East Greenland.

Based on typlng ¢f otoliths from the 1984 and 1985 trawl surveys an
emigration rate with coefficients increasing with age up to age 7 were
estimated (SCR Doc. 90/31}. A VPA using these emigration coefficients,
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instead of a conatant coefficlent of 0.15 for age groups S5 and older as was
used in the VPA by the ICES Working Group this year, was presented. The
emigration rates obtained for the 1984 and 1985 data may not be valid for
the stock 1in 1989. Data of otolith types exist from recent years’ trawl
surveys and these data should be included in future analyses to reflect
year-to-year varlations of the coefficients of emigration.

iii) Crigin and larvae drift of year-class 1984 and 1985

Results of satellite-tracking of four drifting buoys connected with drogue
at 100 m depth, deployed in May 1988 off East Greenland, indicated the
possibility of larvae drift from East Greenland to Southwest Greenland and
the poasslible temporal and spatial distribution. However, those results were
difficult to interpret in relation to larvae drift of the year-classes 1984
and 1985 because the drift was not measured in the year of the larvae stage
of those year-classes, and because the drift of the buoys occurred over a
peried during which larvae would grow up to a size when they have active
movements. Nevertheless, drift buoy experiments based on large number of

drifters may be useful in future te¢ evaluate the origin of new year-
classes.

Distribution Pattern of the Stock

The important 1984 and 1985 year-classes started recrulting to the fisheries in
1987 and 1988, respectively. In the last two months of 1987, when offshore fishing
was again allowed and in 1988, offshore fishing at West Greenland took place in
the very southern part of Div. 1C, and in Div. 1D and 1E, with Div. 1D as the most
important area. In 1989, Div. 1lE was by far the most important Division, and it
was furthermore noted that the catch and effort decreased in Div. 1D, thus
indicating a scuthward displacement of the bulk of the fishable stock.

The survey results of the FRG showed the same trend. The survey biomass of Div. 1D
decreased dramatlcally from 1988 to 1989, whereas there was a considerable
increase for Div. 1E and 1F. Furthermore, the survey blomass at East Greenland
increased by 98,000 tons from 1988 to 1989, and the major part was found south of
63°N.

From 1988 to 1989, length compositions and mean weights were rather stable in the
survey stock at West Greenland whereas mean weight increased and length
composition'shifted toward larger fish in the survey stock at East Greenland. This
indicated that the migration from West to East Greenland was mainly of larger fish
of the 1984 year-class.

The reasons for the dlsplacement which took place during 1989 are not known.

Estimation of Parameters

Natural mortality was assumed to be 0.2 for age 5 and older fish. For age-groups 3
and 4, the natural mortality was increased to 0.3 tc account for discarding. An
emigration coefficlent of 0.15 was applied for age-groups 6 and older to account
for emigration to East Greenland. This value was chosen because it produces the
number of emigrants which on average over the years is necessary to account for
the immigrants to East Greenland, as calculated by the ICES Working Group on cod
stocks off East Greenland in its reports. Previcusly, a migration coefficient of
0.05 was applied for cod age 6+ based on interpretations of former tagging
experiments. However, in some years higher values have been applied, e.g., 0.30
for 1986.

The stock distribution in 1989 indicated that the 5S-year-old cod (1984 year-class)
have shown a considerable migration from West Greenland te East Greenland.

Therefore, it was declded to apply an emigration coefficient of 0.25 to age 5 fish
in 1989,

Tuning a VPA using ADAPT with linear defined residuals revealed that the solution
was strongly dependent on Jjust two observations. Using APAPT with logarithmic
residuals was hampered by very large varlations in observations for year-classes
which were very poor.

The stock is dominated by the 1984 year-class and te a lesser extent by the 1985
year-class. <Conseguently any projectien will be largely determined by the
assumption of the total mortality im 1989 for the 1984 year-class. From the
surveys, Z is estimated as being 0.85 which suggests that -.the terminal F for 1989
for that year-class should be 0.40 (F = Z - M - E). This value tallies with the
accepted estimate of 500 million of the 1984 year-class at age 3, the VPA estimate
being 570 million. Lower terminal Fs and hence lower Z values would suggest a very
high year-c¢lass strength of the 1984 year-class which is- thought unrealistic. The
estimates of F of 0.40 is considered high but not unrealistic and was used for VPA
and projections. For age groups 3 and 4 the terminal Fs were taken from the
partial recruitment applied in the 198¢ assessment (NAFO Sci. Coun. Rep., 1989,
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page 51) multiplied by F = 0.40 as applicable to the fully recruited age-groups.

Assessments Results

In previous assessments {except in 1989) STACFIS used uncorrected survey abundance
estimates in twe consecutive years and catches between the times of the surveys to
arrive at estimates of fishing mortality and emigration. Due teo variability in the
survey results this method resulted in high variation between years in the
resultant estimates of emigration rate.

In 198%, STACFIS decided to correct the survey abundance by a factor taking a
possible overestimation of abundance from surveys intc account. Recent trends in
spawning stock biomass and fishing mortalities were estimated by the ADAPT method.
This year it was decided to assess the West Greenland stock by a VPA incorporating
the period 1975-89 and age-groups 3 to 12+.

The fishable blomass of the 4+ group from the VPA ({(sum of each year-class blomass
as multiplied by the relative F shown in Table 4} for the years 1975 to 1989 has
been plotted against the annual indices derived from the multiplicative analysis
of CPUE in Fiqure 2 and a linear relation is apparent.

Table 4. The parameters used to project catch and biomass are as follows:

Year- Stock zsize{"000) Relative Mean Weight Percent
Age class 1 Jan 1990 M+E F (kg) Mature
3 1987 29,000 0.3 0.039 0.52 1
4 1986 1,013 0.3 0.52 0.72 3
5 1585 41,294 0.45 1 1.27 6
6 1984 113, 646 0.45 1 1.87 8
7 1983 1,099 0.35 1 2.31 65
8 1982 163 0.35 1 3.71 90
9 1981 321 0.35 1 4,21 98

104+ <1980 1,195 0.35 1 4,72 100
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Recruitment Prospects

1986 year-class. Both in the trawl survey and in the yocung-cod survey this year-
class shows a northerly distribution (Div. 1D and north therecf). The abundance is
low in all surveys and the 1986 year-class 1s expected to be low. The conventional
fiqure for poor year-classes of 20 million fish at age 3 has therefore been used
for this year-class in the projections.

1987 year-class. This year-class shows a very low abundance in Div. 1F in both
surveys, but higher abundance in the northern Divisions. The young-cod index shows
a high value of 70% of the 1985 year-class, and according to this, the year-class
might account for some 70 million fish at age 3. This 1s in contrast to the trawl
survey results which projects only 7 million fish at age 3. It is the first time
that the two surveys have shown disagreement. In both surveys last year, this
year-class showed low densities. As a cautious approach, and because the offshore
area might be glven higher weight than the inshore area, the value of 20 millicn
fish at age 3 for poor year-classes has been used in the projections.

1988 year-class, Very few fish of the 1988 year-class were caught in the twe
surveys, and in Div. 1B only. This indicates that the vyear-class is poor. The
conventional figure of 20 million fish at age 3 has been used in the projections.

1989 year-class. Few D-group fish were caught in the trawl survey in Div. 1F, and
little inflow of larvae from Iceland can be expected as the Icelandic 0O-greup
survey gives an lndex value of almost zero for the East Greenland area. This year-
class is, therefore, expected to be small. An initial value for poor year-classes
of 20 million fish at age 3 has been used in the projections.

Prodjecticns of Catch and Stock Size for 1991-94

The parameters used to project catch and blomass are shown in Table 4. Stock size
at 1 January 1990 is taken from the VPA. The natural mortality and the mean
welghts are the same as those used for the VPA. The fishing pattern, 1.e. the
relative Fs, is that used in 1989. For emigration (E} a value of 0.25 for the 1984
year-class is wused for this year-class throughout the periecd projected.
Furthermore, the same E value is applied to the 1985 year-class at age 5 and older
as this year-class also has a very southern distributicn. E value of 0.15 has been
applied to the other year-classes as was done in the VPA. The fraction of mature
fish in age-grocup 3 and 4 which are mature are as in last year’'s projections,
while the values used for age-grcups 5 and 6 (year-classes 1984 and 1985,
respectively} are 8% and 6%, respectively, as observed in March 1290 in Div. 1F.
Because of these low proportions of mature fish of these two year-classes, the
percent of mature fish for age-group 7 is set to the mean between the value for
age-groups 6 and 7 from last year's projections. The same procedure has been used
with regard to both age groups 8 and 9 (i.e. mean of last year's values for age-
groups 7 and B, and 8 and 9, respectivelyj.

The parameters in Table 4 were used to calculate a yiela—per-recruit curve (Fig.
3) from which F;, and ¥ ,, were estimated as 0.409 and 1.363, F,,, was, however, not
well defined.
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Fig. 3. Cod in Subarea 1l: yield-per-recruit curve. .
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A1l projectlons are carried out assumlng the <atch in 1230 to be 110,000 tons, the
TAC set by Greenland. This catch, if taken, would correspond tec a fishing
mortality of F=0.729, which is more than double the value projected last year for
a catch in 1990 of 112,000 tons. The reason for this change is mainly that the
mean welght of the 1984 year-class has not increased in 19B9 as much as expected
in last year’'s projections. Furthermore, the migration to East Greenland in 1989
has pbeen higher than expected, and the catch in 1989 was alsoc higher than the one
assumed in last year’s projections.

The results of the projections of catches in 1991 for a range of fishing
mortalities are given in Flg. 4.
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Fig. 4. Cod in Subarea 1: calculated yleld in 1991 and spawning stock biomass
{5SB) at beginning of 199%2 for various levels of fishing mortality in
1991.

Various management options are illustrated, viz. constant F values of {.72%9 (the F
generated by the 1990 fishery by a catch eof 110,000 tons), F = 0.409 (F,,) and F =
1.363 (F_.). and steady annual catches of 90,000 (TAC of 1989} and 110,000 tons
{TAC of 1290}. Furthermore, the two fixed-catch options mentioned subject to the
constraint that F should not be allowed toc exceed 0.60 1n any year have also been
shown. The preojections are similar for the two last options mentioned, because
the F values exceed 0.60 already in 1990,

All projections are carried forward to include catches in 1994 and spawning stock
biomass (SSB) at the bheginning of 19395 {Table 5).

The projections show that the catch will decrease rapidly in the coming vears.
Applying a fishing mortality in 1991 equal to Fy, results in a decrease of the
catch in 1991 to 49,000 tons and further decreases would occur in the following
years if such a fishing level is maintained. However, exploitation at the lower
level of F,, in 1881 does not lead to any ncticeable increase in catch level in
1993 and 1994. Although the 55B will increase in the nearest future for F-values
below Fyy it would stay at & rather low level. If the TAC of 110,000 tons is taken
in 1990, catch levels of 90,000 or 110,000 tons do not seem possible in 1991 and
would leave no prospect for a viable fishery thereafter.
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Table 5. Cod in Subarea 1. projections of annual age 3+ biomass (B3+),
spawning stock biomass at the beginning of the year, and catch
and fishing mertality (F) during the year for different
management strateglies (welghts in 00C tons).

Stable catch lavel -

Stable fishing mortality Stable catch level but F never above 0.6

Year Parameter F{30) F(0.1) Fmax TAC=30 TAC-110 TAC=390
19%0 B3+ 263
588 28
F{5-18) 0.729
Cateh 11¢

1991 Bi+ 327 127 127 127 127 127

558 59 59 59 59 59 59

F{5-10) 0.729 0.409 1,363 2.229 5.%0% 0.6

Catch 49 a2 3 30 1i0 43

1992 B+ 85 107 E1 37 20 3

588 i3 66 26 1 1 54

F{5-10) 0,729 0.409 1.363 B{3+) <TAC 0.6

Catch 31 27 28 30

1993 B3+ 56 81 35 65

538 23 45 7 29

F{5-10) 0.723% 0.409 1.363 0.6

Catch 13 19 14 13

1994 B3+ 42 L1 3Q 50

SSB 1 26 2 15

F{5-10) 0.729 0.409 1.363 0.6

catch 15 18 11 16

1935 SSB 6 17 1 2

Future Assessment . .

In the present situatlon when both the West and the East Greenland stocks are
concentrated in the southernmost areas the border line at Kap Farvel between the
NAFO and ICES management areas is of little biological relevance. Cod east of
this line may ke c¢od from West Greenland which have been displaced only
temporarily, whereas spawning migratien teo Iceland is not consldered to be so. In
the present situation it is difficult to provide advice for two separate stocks,
and management may best be achieved by setting TACs for East Greenland and West
Greenland based on a combined assessment.

Cod in Divisien 3M (SCR Doc. 90/22, 40, 43, 53, 6B; SCS5 Doc. 80/05, 12, 13}

a)

Introduction

i} Description cf the fishery

The cod fishery of the Flemish Cap is traditionally a directed fishery for
Portuguese trawlers and gill-netters, Spanish pair-trawlers and Farcese
longliners. Cod is also caught as by-catch in redfish and flatfish
fisheries. The fleet fishing at Flemish Cap is nect substantially different
from that fishing on the Grand Bank outside of the 200-mile Economic Zone.
The fleet includes vessels from non~-contracting parties.

A moratorium on the Flemish Cap cod fishery was agreed by the Fisheries
Commissicn for 1988 and 1989 as a consegquence of the low level of stock
biomass. Despite the moratorium, cod catches increased in 1989 toc an
estimated level of around 49,000 tens. In 1988 the situation is less clear.

i Nominal éatches

From 1974, when a TAC was established, to 1979, catches ranged from 22,000
to 33,000 tons when TACs were 25,000-40,000 tons. Catches had been at that
level or higher for the ten previous years. The TAC was set at a level of
13,000 tons in the period 1980-87 and meanwhile the reported nominal
catches were about 12,000 tons. Since 1988, when the moratorium was
established, the reported catches were less than 1,000 tons. TACs and
reported nominal catches for the last years are as follows {'000 tons):

1979-1980 1981 1982 1983 1984 1585 1986 1987 1988 1989 1990

TAC 40 13 12.7 12.4%12.4* 13 13 13 13 0 ] 0
Catch 30 10 14 13 10 13 14 1S 8 1* 12

1

. Exclude expected catches by EEC-Spain.

Provisional figures, but most of the catch not reported
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Catch and effort data from one non-member c¢ountry’s pair-trawler fishing
for ¢od in Flemish Cap were available. Sightings of boats fishing on the
Flemish Cap reported by the Canadian Department of Fisherles and Cceans
{DFQ) include single and pair-trawlers, Based on thils information catches
wWwere thought te be around 40,000 tons in 1989 and a valye of the same order
of magnitude is likely to have been taken in 1988. It 1is alsc thought that
the fishing effort in 1990 could be equal to the 1989 level or even higher.

Input Data

i) Commercial fishery data

Sampling data for 1989 were available for Portuguese (first to thirgd
guarter) and Spanish stern trawlers (fourth guarter).Catches are dominated
by 4-year-old cod (1985 year-class). No sampling data were available from
palr trawlers that fished the main portion of the catch.

11) Research vessel data

Biomass and abundance estimates were available from research vessel trawl
surveys conducted by USSR from 1977 to 1989. Both abundance and biomass
have a minimum trawlable estimate in 1988 with 26.7 million fish, and 7,720
tons., In 1989 the abundance estimate was 170.9 millien fish ard 36,500 tons
biomass, both of them somewhat above the long-term average for the 1977-89
period. Acoustic estimates of cod biomass indicate that about 50% of the
total stock biomass was distributed pelagically, i.e., these fish were out
of the reach of bottom survey gear. Total biomass estimates increased from
34,200 tons in 1988 to 78,300 topns in 1989,

A bottom trawl survey was conducted by the EEC in 1988 and 198%. As for the
USSR survey, cod age 3 (1986 year-class) was the most abundant age group,
but abundance of large size cod was somewhat higher., Bottom trawlable
bicmass estimates increased from 37,000 tons in 19288 to 103,600 tons in
13989. The increase 1in abundance of most year-classes alsc observed must be
due to increased availability in 1989 compared to 1988.

Exploitable biomass {age 3+) was estimated to be between 78,000 and 101,700
tons in 1989. A target biomass of 85,000 tons was proposed in 1985 to
increase TAC beyond 12,965 tons (FC Doc., BB/IX/4).

Estimation of Parameters

Analytical assessments of the stock have nct been conducted since 1984 because of
perceived inadequacies in the commercial fishery database (NAFO Sci.Coun. Rep,,
1986, page 51). This situation remains unchanhged for the current assessment.

Spawning stock biomass was assumed in the past to be equal to the biomass of fish
six-years-old and older. According to US5R data, about 50% of fish became mature
having reached the length of 54 cm (males) or 60 cm (females), with mean age of
4.8 years., Immature fish constitute the main portion of <t¢he stock. It was
calculated that mature fish constitute between 3.9% (USSR survey}) and 5.8% (EEC
survey} of the total abundance in 1989, ‘

Prognosis

The low level of blomass estimated in USSR survey in 1987, as well as in 1988 for
both the USSR and EEC surveys, 1s due to several consecutive weak year-classes
{1982, 1983 and 1984). The stock blemass Increased in 1989 as a consequence of the
recruitment of the relatively abundant 1986 year-class. The 1985 year-class alsc
showed some strength in the 1989 EEC survey, but this was not evident in the USSR
index. The 1987 year-class appears weak in both surveys. The spawning stock
piomass remains at a low level, and STACFIS advises that there should be no
fishing for cod in Div. 3M untll the spawning component of this stock shows
evidence of recovery from the present depressed level. The estimated catch of
40,000 tans in 1989 indicates that the cod fishing moratorium was never effective.

Although STACFIS continues to recommend a cessation of fishing cod in Div. 3M, it
is realized that a substantial catch wlll continue te be taken. The absence of
detailed catch and sampling data from these fisheries will continue te make the
evaluation of the status of the cod stock in Div. 3M difficult.

Cod in Divisions 3N and 30 (SCR Doc., 90/05, 72, 13; sSCS Doc. 90/12, 13)

a)

Intreducticon

1 Description of fishery

Nominal catches from this stock declined from a peak of about 227,000 tons
in 1%67 to a low of about 15,000 tons in 1978. Catches subsequently
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increased and, with the exception of the high catech in 1986 (51,000 tons),
averaged abeut 41,000 tons from 1985 to 1988 (Flg. 5). Reported catches for
1989 were approximately 30,000 tons'. For the period since 1978, catches
have been taken predominantly by Canada and EEC-5pain. The Canadian catch
has been taken primarily by otter trawlers, mainly from within the Canadian
200-mile fishery zone while Spanish catches, mainly by palr trawlers, have
been taken 1n the Regqulatory area. Canadlan catches were stable at about
19,000 tons from 1985 to 1988 but declined to 13,000 teons in 1989. Catches

by EEC-Spain have been stable at approximately 16,000 tons since 1986 while
those by EEC-Portugal have declined.
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Fig., 5. Cod in Div. 3NO: trends in nominal catch and fishing mortality for
1959-89.

Estimates of the c¢od catch im Div. 3NC by non-member, non-reporting
countries were not available for 1989. (Catches by EEC-Portugal decreased
from 6,800 tons in 1986 to about 900 tens in 1989 while those by the USSR,
which ranged between 3,000 and 4,000 tons during the early~198Cs, was only
5 tons in 1989. Catches by other member countries decreased from 2,300 tons
in 1987 to 117 tons in 1989. These decreases in catch by countries mainly
fishing outside the 200-mile zone are related te lower abundance and
decreased availability of cod in that area. It 1s therefore expected that
catches of cod in Div. 3NO by non~member, non-reporting countries would be

1

The provisional nominal catch for Div, 3NO as reported in NAFO SCS Doc. 90/2%1 was
somewhat higher than that used 1n the current assessment.

The difference of approximately 10%

resulted from an update of Spanlsh pair trawl catches from 15,277 tons to 17,904 tons. This
information was not provided in sufficient time for incorporation in the current assessment,
however, this omissien is likely to have only a marginal effect on the estimation of population

size for 1989,
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inconsequential during 1989. Furthermore, Korean vessels, which have
reported substantial catches of flounders in 1988, have not reported any
cod catch.

Nominal catches

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

1980 1981 1982 1983 1984 1985 1986 1987 1988 1%83 1390

TAC 26 26 17t 17 26 33 33 33 40 25 1B.6

Catch 20 24 32 29 27 31 Sl 42 43¢ 302

! Excludes expected catches by EEC-Spain.

Provisional data.

b} Input Data

1}

ii)

Commercial fishery data

In the most recent assessment of this stock (NAFO Sci. Coun. Rep., 1989
catch-rate indices were not used in the c¢alibration model (ADAPT) bkecause
they were not c¢onsidered to be reflective of stock abundance. The two main
concerns were the definltion of directed effort for Canadian otter trawlers
which take a large portion of thelr cod catch as by-catch in the American
plaice fishery, and the fact that the variable Spanish catch-rate data only
relate to a portion of the stock.

These lssues have not been resolved and as such, catch-rate indices were
not used for calibration in the current assessment. STACFIS considered
that these issues may not be resolved in the near future and concluded that
commercial catch rates have limited usefulness as calibration indices for
this stock.

Research survey data

Stratified-random research vessel surveys have been conducted by Canada in
Biv. 3N for the 1971-90 pericd, with the exception of 1983, and in Piv. 30
for the years 1973-89% with the exception of 1974 and 1983. To account for
incomplete coverage in certain years, estimates of abundance for non-
sampled strata were obtained using a multipllcative analysis. In general,
biomass and abundance increased from the late-1970s to the mid-1980s with a
subsequent decline. Recent estimates of abundance {1989-90) are lower than
any previcusly observed for this stock. The large declines in abundance
are attributed to a succession of very weak year-classes. The 1%83 and
1984 ({(age 5 and 6 in 1989) year-classes are considered to be weaker than
any previously observed and in additicn, the data indicate that the 1985
year-class (age 4 1in 1989) is alse at a low level. Bicmass in both
Divisions increased sharply from 1982 to 1984, was somewhat stable from
1984 to 1986 and increased sharply agaln in 1987, especially in Div. 30.
Estimates decreased substantially in 1988 for beth Divisions with those for
Div. 30 showing a further large biomass decrease in 1989. Preliminary
results for 1990 indicate that both biomass and abundance are similar to
1989 levels. The decline in biomass has been relatively smaller than that
for abundance due to growth in the older age-groups.

Canadian survey data were analyzed relative to biomass, abundance and age
compositions occurring both inside and outside the 200-mile boundary. It
was found that a higher percentage of the total 3NO biomass occurred
outside the 200-mile line in the earlier years (6-29% from 1973 to 1982)
than in the Jlater period {3-10% from 1984-89). Comparisons of percent
survey catch-at-age indicated similar age composlticns both inside and
outside the 200-mile line from 1973 to 1982 and a predominance of younger
ages outslde the 200 miles from 1984 to 1989. The relatively lower level
of total bilomass as well as the proportionately lower numbers of older fish
outside the 200-mile boundary in years since 1982 are likely to be the
result of higher rates of expleitation in that area compared to the area
inside the boundary.

Surveys by the USSR were conducted on a stratified-random basis from 1983
to 1989. Surveys from the 19%77-82 period used a different methedology but
were reanalysed to make that serles comparable with the recent periecd. The
abundance and blomass estimates generally increased from 1979 to 1985 but
have since decreased substantially. The abundance estimate for 1989 was the
lewest in the time series. Cod of ages 3 to 4, 7 and B made up the bulk of
the catches.
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Acoustic estimates from the 1987-89 USSR surveys Indicated that 11%, 71%
and 27% respectively of cod numbers were distributed pelaglcally.

Catch-at-age data

Biological sampling data from the Canadian otter trawl, seine and gillnet
fisheries as well as Spanish palr trawl and Portuguese gillnet fisheries
were used to estimate the age compesition of the commercial catch in 1989.
The 1981-83 year-classes (ages 6-8) were most numerous in the Canadian
catch, the 1378-80 year-classes (ages 9-11} in the Portuguese fishery and
the 1984-86 (ages 3-5} in the Spanish fishery.

Average welghts-at-age were avallable from the Canadian, Portuguese and
Spanish fisheries. With the exception of those for ages 3 and 4, average
welghts were higher in 1989 than in 1988. A sum of products check indicated
that the calculated catch in 1989 was less than 1% different than the
reported catch. ’

Estimation of Parameters

1)

Seguential population analysis

As indlcated in Section b({i) of this report, the catch-rate indices
available were not used because, for the reasons stated, they were not
considered to reflect stock abundance, Consequently, it was decided te use
only survey results for calibration.

Canadian and USSR research vessel (RV) survey data were analyzed in a
single formulatlon of the adaptive framework (ADAPT}. In the 1989
assessment of this stock, data for some years for each series were excluded
from an apalysis using ADAPT because they had been considered anomalous.
For the current assessment it was declded to include data for all years in
both RV series and determine anomalies from the residual patterns. The
ADAPT formulation used is described in Secticn f below.

Previously, it had been established that intercepts were not slgnificant
and hence were not included in this analysis. With the exception of age 3

abundance, all estimated parameters were significant, however, the
coefficients of variation (CV) on most other abundance estimates were high,
ranging between 44% and 48%. All of the research vessel sleopes were

estimated with CVs around 0.30. Reslduals indicated a great deal of annual
variation in the data for beth the Canadian and USSR results. In some years
all residuals were negative while in other years the -opposite was true.
These patterns were to be expected given that a number of surveys which
wWwere considered anomalous and were deleted in the 198% assessment were
reintroduced in this year’'s analysis. Although none of the correlations
between estimated parameters were greater than 0.50, there was some
relationship between catchabilitles for the Canadian and USSR RV at the
same age. Population numbers at January 1 indicated that 1%83-86 year-
classes at age 3 were the four lowest in the series (Fig. 6) while fishing
mortalities on younger ages (4 and 5} were high.

Preliminary formulations of ADAPT indicated that flat-topped partial
recruitment produced catchability estimates for RV that increased with age
through the oldest age. The catchabilitles for the USSR index showed a
similar pattern. RV catchabilities should be at least stable if not
declining, through older ages. It was demonstrated that a fishing mortality
on the oldest age (12}, set at about 40% of that on ages 7-10 produced
stable catchabilities for clder ages in the RV indices.

Data for both Canadian and USSR RV indices were alsoc analyzed in separate
formulations of the adaptive framework. The Canadian data on its own
indicated that the 1989 population was considerably larger than that
estimated in the combined analysis, however, none of the populaticn

estimates were significant, and the CVs on the estimated slopes were quite
high (40%-50%).

For the analysis using only the USSR data, estimated abundance for ages 5-8
were significant and all CVs on estimated slopes were about 30%. In this
analysis, however, the estimated population for 1989 numbered only 17
million fish. A population of this size in 1989 implied fishing mortalities
on ages 5 and & Iin excess of 2., Fishing mortalities at those levels had
never previously been observed for this stock. STACFIS concluded that
neither the Canadlan or USSR survey results on thelr own were appropriate
to estimate the size of the stock in 1989, however, when both indices were
included in a single analysis the results appeared reasonable, i.e. most
parameter estimates were significant and estimated fishing mortalities were
in the range of those previously observed.
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Fig., 6. Cod in Div. 3NO: trends in S5B and SPA abundance at age 3 for
1955-89.

Fishing mortality and populatfon estimates for the period 1959-76 were
obtained by setting fishing mortality on the oldest age {12} equal to the
weighted (by population numbers) F for ages 7-10, while that fer 1977-89
was set at 40% of the welghted F at those same ages.

11) Yield-per-recruit

The most recent yield-per-recrult analysis for this stock was conducted
during the 1988 assessment. Input data included average weights-at-age
from the commerclal fishery from 1977-87 and partial recruitment estimates
for the period 1977-86. The latter were flat topped and the age range from
3 to 20 was considered appropriate.

In the current assessment a yleld-per-recruit analysis was conducted based
on a dome shaped partial recruitment. The expleitation pattern of the
fishery appeared to have changed in that younger fish were being more
heavily explcited. Partial recruitment and average weights-at-age estimates
used were averages over the period 1982-88. The age 3 partial recruitment
value for 1987 was not included in the average for that age because it was
a higher than normal value on a very weak year-class. Some recent analysis
of yleld-per-recruit on cod stocks in Canadian waters indicated that ages
to age 16 were appropriate and those were used in the present analysis. The
reference fishing mortality levels estimated were F,, = 0.2% and F,, = 0.40
(Fig. 7) with yield-per~recruits of 1.03 and 1.08 kg respectively.

Assessment Results

The age 3 abundance derived from ADAPT using RV data was not precisely estimated
and consequently the slze of thils year-class was set at the 1977-88 geometric mean
at age 3 of about 25 million fish. This would suggest that the 1989 age 3+
population numbers were about 53 million fish.

Estimates of stock size now indlcate that the mean 3+ biomass for this stock
increased from 64,000 tons in 1975 to 259,000 tons in 1984 and has subsequently
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¥ig. 7. Cod in Div. 3NO: yvield-per-recruit for a range of fishing mortalities.

declined to approximately i00,000 tons in 1989. The major reasons for the decline
15 the size of the weak 1983-85 year-classes., These year-classes are each
estimated to be less than one half the slze of the lowest previously observed
year-class. Fishing mortalities on the fully recruited ages (6-8) (Fig., 5) have
been high and were above F,,, in 1988 (0.5%) and 1989 (0.47), F on ages 3 and 4 in
1989 were the highest since the mid-1970s.

Catch Projections

The parameters which were used to project stock size are given in Table 6, The
partial recruitment used was the average for 1982 to 1988. The value for age 3 in
1987 was not included in the average for that age because the value obtained was
higher than normal for a weak year-class. Average weights-at-age were an average
of values from 1987 to 198%. The 1987 and 1988 year-classes at age 3 in 1990 and
1991 were set at the 1977-88 geometric mean of approximately 25 million fish. The
1990 catch was assumed to be the 1990 TAC of 18,600 tons.

Table 6. Cod in Div. 3NO: parameters used in projections of stock biomass and

catch.
Stock size Mean weight (kg)

Age 1 Jan 90 Mean Start of Percent Partial
{yr) (f000) Annual Year Mature Recruitment

3 25,000 0.58 0.46 0 0.10

4 19,022 0.93 0.73 q 0.3¢6

5 4,178 1.43 1.15 22 0.83

6 467 1.95 1.867 64 1.00

7 521 2.80 2.34 94 1.00

8 2,293 4.38 3.50 99 0.71

9 3,827 6.49 5.33 100 0.69

10 1,524 8.05 7.23 100 0.68

11 1,276 9.56 8.717 100 0.57

12 1,301 11.97 1¢.70 100 . 0.33

13 664 12.70C 12.33 100 0.30

14 0 13.15 12.92 100 0.30
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Projections of catch for 1990 and spawning stock biemass for January 1, 1992 are
given in Table 7 and Fig. 8. The projected 1991 catches for Fp; = 0.25 and Fy,, =
0.40 are 13,600 tons and 20,800 tons respectively. The TAC of 18,600 tons for 1990
now implies a fully recruited fishing mertality in that year of 0.37.

Table 7. Cod in Biv., 3NO: Projections of catch and spawning stock blomass (5SB)
at various reference levela of flshing mortality assuming catech in 19290
of 18,600 tons.

S5B (1.1.1991) Reference fishing Catch (1991) SS5B (1.1.1992)
{tons) mortality levels {tens) [tons)
69,200 Fy,, = D.25 13,600 65,800
) max = 0.40 20,800 60,200
Fgg = 0.47 24,000 57,800
30

27

24

n
—_

®
SSB (000 tans)

Yield (000 tons)
&

.
[+

Fishing mortality

Fig. 8. Ced in Div. 3NO: projection of catch for 1991 and spawning biomass
{55B) at 1 January 1992.

During the last assessment of this stock, the 1983 and 1984 year-classes at age 3
were estimated to be about one half the strength of the lowest previocusly observed
age 3 estimate. The current assessment suggests again that these year-classes are
very weak and even smaller than that previously estimated. As well, the size of
the 1985 year-class was estimated to be similarly weak. The size of these year-
classes was about one third the next lowest year-class (22 million) and similarly
of the 1977-88 geometric mean recruitment (25 million fish). Durlng the 1977-88
pericd age groups 6-8 contributed approximately 50% of the catch biomass. It is
projected that the 1983-85 year-classes at ages 6~8 in 1991 will only contribute
about 10% cf the total catch biomass fer that year.
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£) The Accepted Formulation of ADAPT

Parameters:
- year-class estimates
Ny, 10es i=3-11
- calibration coefficlents for RV numbers

K(Can},

1= 3-
K (USSR) , 1 =3

1l
-11
Structure:

- Natural mortality was assumed = 0.20

- Error in catch-at-age assumed negligible

- F on cldest age (12) was calculated as 40% of the weighted
(by population numbers) F for age-groups 7-10

- Intercepts were not fitted

Input;

[

-
noa

3-12 t
3-12
3-12 t

1377-89
1977-82, 1984-89
1977-89

- Cy e
- RV{Can), .
- RV (USSR}, . i

T
LI ]

Objective Function:

- Minimize

zitz [obs (ln RV{Can)y ) - pred (ln RV(Can); )3% +

zitz [obs (ln RV(USSR); } - pred (ln RV(USSR); )12

Summary:

Number of observations = 225
Number of parameters a . 27

4. Redfish in Subarea 1 (SCR Docs. 3%0/3%, 46, 65, B88; SCS Doc. 90/14)

a) Introduction

Redfish are taken mainly as by-catch in the trawl fishery for cod, Landings were
considered almost exclusively golden redfish (Sebastes marinus). Total nominal
catches were stable between 1978 and 1983 averaging 8,000 tons. From 1984 to
1986, catches declined to an average level of 5,000 tons due to an effort
reduction of the cod fishery by trawlers of the EEC-FRG. This reduction was only
partly compensated by a directed redfish fishery of Japanese trawlers. With the
closure of the offshore cod fishery in 1987 catches decreased further to only
1,200 tons and remained at this low level in the following years in spite of
increasing effort in the cod fishery by trawlers from Greenland and the EEC-FRG.
Recent catches ('000 tons) were as follows:

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989

Catch 8 8 8 6 8 7 6 4 5 1 1 1

! Provisional data.

Small juvenile redfish (5. marinus ~and §, mentella) are quite abundant in the
northern Div. 1ABC where large numbers were taken and discarded’ as by-catch in the
shrimp fishery.

b) Input Data
1} Commercial filshery data

No data available.
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1i) Research vessel survey data

Adult Sebastes marinus ({(golden redfish}. Blomass and abundance estimates
for Sebastes marinus are derlved from the stratified-random bottom trawl
surveys conducted by the EEC-FRG since 1982. These results 1ndicate a
continucus decline cf the adult stock component inhabiting Div. 1D-F from a
level of 74,000 tons and 129 million fish to cnly 6,000 tons and 13 million
fish in 1989. :

Adult Sebastes mentella {(beaked redfish). Stratified-random bottom trawl
surveys, conducted jolntly by Japan and Greenland and covering depths of
400-15300 m 4in Div. 1 A-D in 1988 and 1989, gave biomass estimates for
Sebastes mentella of 5,700 and 3,100 tons respectively.Adult Sebastes
mentella occur in depths exceeding 400 m. These depths were insufficiently
covered by the survey which was primarily designed for cod. Hence, survey
estimates were downward biased. The estimates remained fairly stable until
1988, averaging about 3,000 tons and 7 million fish, In 1989 almost no
adults were caught but small juvenlle specimens were obtained in the survey
catches throughout the survey area and total biomass and abundance

estimates were only 1,000 tons and 19 million fish (mean weight 55 g). The
Japan-Greenland surveys estimated 200 tons for S. marinus in both 1988 and
1989,

Juveniles. In the northern part of the survey area (Div. 1 B+C}, covered
by the EEC-FRG, predominantly small juvenile redfish (both species) below
20 cm were distributed. Maximum blomass and abundance estimates have been
obtained since 1982, and estimates of 10,000 and 9,000 tons and 159 and 130
millien fish were obtained in 1986 and 1987, respectively. In 1289 the
area of distribution of small redfish was extended further south, however,
the total biomass and abundance estimates for both redfish species combined
were only 2,000 tons and 43 million fish.

Stratified-random shrimp surveys conducted by Greenland 1in 1988 and 1989
covered a far larger area, also including part of Div. 1A. Bicmasz and
abundance estimates for small juvenile redfish amounted tec 23,000 tons and
250 million fish in 1988. No estimates were available for 1989. The
redfish by-catech in the commercial offshore shrimp fishery in 1989 was
estimated at about 6,000 tons {9-16% of the total shrimp catch).

Catch Projections

In view cf comparatively low catch levels in recent years -the considerable decline
of the fishable stock biomass and abundance as cbserved from survey estimates can
ocbviously not be attributed to the cod fishery. Large amcunts of juvenile redfish
in the northern part of Subarea 1 were caught by the shrimp fishery and this
adversely affects recrultment. Whether small year-classes are a result of a small
spawning stock is not known at present.

By-catch regulations for the shrimp fishery could become advisable if considerable
proportions of the biomass of juvenile redflsh continue to be caught. As long as
catches of the adult stock component remain limited to by-catches of fisheries
directed to other species, no TAC 1s advised by STACFIS.

Redfish in Division 3M (SCR Doc. 90/08, 68; 5CS Doc. 90/05, 12, 13, 17)

a}

Introduction

From 1379 to 1985, catches were at or below the TAC Level (20,000 tons). Catches
began to increase in 1986, and more than deoubled the TAC in 1987. Provisional
data for 1989 indicate a catch of about 27,000 tons, up from about 23,000 tons in
1988 but down from about 44,500 tons in 1987. FPor the past number of years, this
fishery has been prosecuted mainly by EEC-Portugal and the USSR. Cuba has taken
about 1700 teons annually. In 1989, the majority of the catch was taken by
EEC-Portugal (48 %) and USSR (51 %). There has been an increase in the presence
of vessels from non-member non-reporting countries in recent years, but their
catches cannct be quantified. Reported catches and TACs ('000 tons}) for the
recent perlod are as follows: )

1580 1981 1982 1983 1984 1985 1986 19%87 1988 1989 1990

TAC 20 20 20 20 20 20 20 20 20 20 50

Catch 16 14 15 20 - 20 20 29 44 23! 27!

1 provisicnal data.
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Input Data

i}

i1)

i11)

Commercial fishery data

Catch and effort data were avallable from ICNAF and NAFO Statistical
Bulletins for the period 1367-87. These data and preliminary data for 1988
were analyzed using a multiplicative model to derive an estimate of
standardized catch rate and effort. Figure 9 shows that catch rates
increased from 1959 to 1961, then declined until about 1967 after which
they again increased. After peaking in 1970, they declined untill about
1973 and have remalned fairly stable since then. STACFIS reiterated that
while the catch rates may not be indicative of stock abundance, the lack of

any changes since 1973 may indicate a general stock stability (NAFQ Sci.
Coun. Rep. 1989, page 64).

Standardized CPUE (tons/nr}

TSI B G
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| AR PR ] oo by

1970 1975 1980 1885 1990
Year
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1955

Fig. 9. Redfish in Div. 3M: standardized catch rates from ICNAF and NAFQ
data.

Catch-rate informaticn from two Portuguese stern trawlers in 1989 indicated
an increasing trend from January to May {0.383 tco 1.485 tons/hr) followed
by a decline through August (0.524 tons/hr) (SCS Doc. 90/12).

Catch-at-age data

A single commercial length frequency available from the 1989 Spanish
fishery {5CS Doc. 90/13) was bi-modal, with peaks at 17 and 26-27 cm. The
estimated catch-at-~length from the Portuguese fishery was also bi-modal,
but with modes at 25 and about 32 em (SCS Doc. 90/12).

Catch-at-age estimated from the USSR fisherles were available for 1978-89%
(SCR Doc. 90/08). 1In 1989, the modal age was 8. STACFIS noted that data
were avallable from 1968 to 1978 but were not presented. Also, the fish
weilght-at-age matrix was not available. STACFIS recommends that catch-at-

age and welght-at-age data from 1968 onward be provided for Ffuture
assessments.

Research data

The. results of research survey by EEC in 1989 were presented {SCR Doc.
90/68). The total biomass was estimated to be about 137,000 tons, only
slightly less than the estimate of about 158,000 tons in 1988. The results
of the USSR combined trawling and acoustic survey (SCS Doc. 90/05) also
suggested stabllity between the revised estimate for 1988, and that of 1989
{379,000 and 366,000 tons respectively). The results of USSR trawling
surveys from 1983 through 1989 demonstrated a great deal of varlability
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over the time period. It was noted previcusly (NAFQO Sci. Coun. Rep. 1989,
page 64} that the proportion of the redfish blomass up in the water column
above the swept area of the trawl may vary from year to year. 1In 1987, the
percentage above the trawl was estimated to be about 70 %, This was
determined to be 90% in 1988, and 87 % 1in 1989. Biomass estimates from the
variocus surveys {000 tons) are as follows: .

1983 1984 1985 1986 1987 1988 1989

USSR Trawl 155 132 52 310 10s 47 83
Acoustic - - - - 322 322 283
Total - - - - 428 379 366
EEC Trawl - - - - - 158 137

Both the EEC and USSR survey results in 1989 indicated the presence of a
relatively strong year-class, probably that of 1985. These fish were about
14-17 em in 1989. STACFIS noted that this year-class did not appear to be
as strong as that of 1980.

Estimation of Parameters

1) Sequential population analysis

Separate SPA analyses incorporating a fixed estimate of natural mortality
of 0.1, and variable M ocver all ages were available. The relationship
between fishing mortality and effort was used to calibrate the SPA, and
correlation coefflcients ranged from 0.44 tec 0.76 for ages $-19. The
results suggested a relatively stable stock biomass.

As was the case in 1989 (NAFC Sci. Coun. Rep. 1989, page 65) however,
STACFIS was unable to evaluate these analyses because details cf the effort
series used for calibration were not avallable, nor were sufficient details
of the calibration process (e.g. regression plots) or partial recruitment.
This is a recurring preoblem, and STACFIS recommends that details of the
calibration process in tuning SPA be provided in the future. In addition,
it was noted that the lack of data concerning the fishing activities of
non-member nonh-reperting countries hampers the usefulness of SPA.

Prognoesis

in 1989, STACFIS noted that the results of the 1988 USSR comibined
trawling-acoustic survey suggested a population size well above the long term
average and noted that this may suggest that yields of 50,000-85,000 tons at For
and F,, respectively coculd be taken (NAFO Sci. Coun. Rep. 1989, page 66). However,
because of reservatiens concerning the survey results, STACFIS advised
establishing the TAC below these reference levels. The results from both the EEC
and USSR surveys 1n 1989 suggested stability in the stock, and catch-rate data
since 1973 tend to support this. The average biomass determined from revised
combined trawling and acoustics estimates from USSR surveys for 1987-1989 is
391,000 tons. Applying the same rational as was used last year, catches at
reference fishing mortalities of F,, and F_,, would be 43,000 and 78,000 tons
respectively. As such catch levels are much higher than the long-term productivity
of the stock at Fg, and F_,,, STACFIS advises that the 1%91 TAC should be set at
43,000 tons.

6. Redfish in Divisions 3L and 3N {SCR Doc. 90/09, 87; sCs Doc., 90/05, 08, 12, 15, 16, 17,

21}

a)

Introduction

The average nominal catch from this stock for the period 1959-89 was about 24,000
tons, In the early- to mid-1980s, landings averaged about 19,000 tons and between
60-80% of the total was taken in Div. 3N. 1In 1986, reported landings doubled to
43,000 tons with 65% taken in Div. 3L. The increase in catch in 1986 was due to
the greater particlpation of EEC-Pertugal in both Div. 3L {13,000 tons) and Div.
3N {8,000 tons). The USSR also took most of their landings from Div. 3L in 1986,
Catches increased again in 1987 to the highest reported historically at 71,000
tons. This can be attributed to further increased catches by EEC-Peortugal in Div.
3L {7,000 tons more than 1986), increases by USSR (8,000 tons) and substantial
catches by Scuth Korea {16,000 tons). In 1988 landings declined to about 45,000

tons. Preliminary landings for 1989 indicate a further reduction to about 24,000
tons.

.

Canadian surveillance estimates for non-member countries fishing in the Regulatory
Area, who do not repert catches to NAFO, are as follows:
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Country 1987 1988

Cayman Islands 4,500 3,000
Panama 3,000 3,900
S5t. Vincent's 1,000

No estimates were available for 1989 but catches should be less than in 1888
fabout 8,000 tons) due to a shift of effort to Div. 3M according to survelllance
observations. Recent nominal catches and TACs {('000 tons) are as follows:

1980 1981 1982 1983 1984 1985 1986 1987 1588 1989 19060

TAC

25 25 25 25 25 25 25 25 25 25 25

Nominal Catch 16 24 22 20 15 21 43 71 451 241

1

Provisional data.

Input Data

L

ii)

Commercial fishery data

Catch and effort -data were obtalned from ICNAF and NAFO Statistical
Bulletins for the 1959-87 period. These were combined with preliminary
NAFO data for 1988 and preliminary Canadian data for 1988 and 1389. These
were utllized in multiplicative analyses to derive standardized catch-rate
series for each Division separately because it has Dbeen shown previously

‘that there were somewhat different patterns in each of the Divisions in

recent years (NAFO Sci. Coun. Rep., 1987, page 51). Effort data from EEC-
Portugal in hours were not avallable in the NAFC database for 1986 to 1988,
the peried coinclding to the Increase 1in catches, particularly by that
country. STACFIS considers the availability of these data to be important

and notes that EEC-Portugal sclentists are planning to complle these data
in .the future.

Altheugh there was considerable interannual varlability in both series, no
overall trends with time were .apparent. The lack of trends in either

Division may 1lndicate a general stability of the stock over the 1959-89
period.

Commercial length frequencies suggest the main propertion of fish .caught in

Div. 3L were 1n the 27-37 em range while in Div. 3N the majority
represented the 21-27 em range.

Commercial catch-at-age data were .available for the fishery from 1978 to
1989 (SCR Doc. -90/09). Age 7 dominated in the catch in 1989. It was noted

_that these data are actually -available as far back as 1968. .STACFIS

recommends that the entire time series of catch-at-age and weight-at-age be
made available.

Research survey data

‘A ‘survey conducted by Canada In Div. 3L in January of 1990 estimated the

total blomass to be only about 13,000 tons (SCR Doc. 90/87). This was
below the 1986 estimate of 30,000 tons based on a survey in the same area
and at the same time. Estimates cf stock size from USSR trawl surveys from
1983 to 1989 in Div. 3LN (SC3 Doc. 90/05) showed much interannual
variability but indicated a decline in both abundance and biomass {Fig. 10)

‘since 1983, from about 125,000 tons te about 11,000 tens 1in 1989. Trawl-

acoustic survey results for Div. 3LNO combined for 1988 and 1989 indicated
a dramatic decline in both nuwbers -and blomass (Flig. 10) from 1988 to 1989,
decreasing from about 362,000 tons to 104,000 tons [SCS Doc. 90/05). Such
a change in redfish population slze could not be explained by neither the
biology ¢f the species nor the magnitude of the fishery. The acoustic data
indicate a constderable portion of the biomass to be above the trawl swept
area in 1988 :and 1989, although these proportions are variable from 79% in
1988 to 63% in 1989. In last .year’s assessment the USSR trawl-acoustic
survey results were available for Div. 3LN and STACFIS recommends that
trawl-acoustic information be presented by Division, 1if possible, or at
least by stock area as was done in 1989,
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Fig. 10. Redfish in Div. 3L and 3N: total biomass estimates from USSR bottom-
trawl surveys from 1983 to 1989% and from trawl-acoustlc surveys in
Div. 3LNO from 1987 to 1988.

Length compositions from the USSR bottom trawl surveys from 1983 to 1989
indicated quite different populatlion structures for each Division (SCR Doc.
90/09). The data from Div. 3N suggested relatively gocd recruitment in
this portion of the stock with fish of 14-16 cm present in 1989. However,
STACFIS c¢ould: not evaluate the strength of this recruitment, as these
freguencles were presented in terms of relative percentages at length for
each year. There is no indicatlon of recent good recruitment in Div. 3L.

Estimation of Parameters

1) Sequential population analysis

SPA of the Div. 3LN redfish was available (SCR Doc. 90/08) but STACFIS was
unable to evaluate the results. It was noted however that the results of
the analyses suggested a steady increase in biomass from 1978 toc 1989,
contrary to the trends from available Indices (no change in CPUE; decline
from research vessels).

11) General production model

General preduction analysis has neot been considered appreopriate for this
stock because there was not slgnificant contrast in the catch and effort
data for Div. 3L and Div. 3N (NAFQ 5ci. Coun. Rep., 1988, page 68). The
update in the database for this year has not changed this view.

Prognosis

Cateh rates are not considered reflective of stock status because of the patchy
distribution of this species in this area.

Estimates of Div. 3LN stock size from USSR trawl surveys indicated a substantial
decline in trawlable biomass from 1983 to 1988%. S5TACFIS has noted that this
decline was evident even before the wvery high reported catc¢hes were taken from
1986 to 1988,

Estimates of stock size in Div. 3L based on Canadlan bottom trawl surveys in
January 1986 and 1990 also suggested a decline and suggested a low population
blomass (13,000 tons) similar to USSR bottom surveys for the whole stock (11,000
tons). Total biomass estlmates for Div. 3LNC combined {bottom and pelagic) from
the 1987-89 USSR trawl-acoustic surveys, although they were only feor three years,
may indicate a general decline (Fig. 10}. These results were available as
separate estimates for Div. 3LN and Div. 30 only in 1988 (SCS Doc. 89/08) and
indicated equal proportions of biomass in each area. Trawlable biomass estimates
from the USSR surveys from 1983 to 1989 indicated, on average, there were egqual
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proportions in Div. 3LN and 3C. Therefore, STACFIS considers that 5S0% of the
combined Div. 3LNO trawl-acoustic total blomass estimates likely resides in Div.

- 3LN. Given the rather large fluctuations in the three USSR trawl-acoustic survey

estimates, STACFIS considers that an average of these three estimates may be
closer to the real situation. Based oh last year’'s yield-per-recruit calculations
(NAFO Sci. Coun. Rep., 1989, page 69), applying F,, and F,,, exploitation {11% and
20% respectively) to the average biomass considered to be in Div. 3LN (at 50%
about 123,000 tons) gives yields of about 14,000 and 25,000 tons. It was quite
evident - that from 1987 to 1989, the proportion of the catch-at-age representing
11+ ages had systematically decreased following lncreased catches in the 1986 to
1988 period. There is a strong slgnal from the survey results indicating a stoeck
decline. Therefore, the present TAC (25,000 tons) appears te be too optimlstic
and STACFIS advises that the TAC for 1991 should be lowered to 14,000 tons.

Silver Hake in Divisions 4V, 4W and 4X (SCR Doc. 930/01, 02, 04, 14, 15, 18, 19, 20, 21,

48,

a)

b}

49,

50; SCS Doc. 90/02)
Introduction

The fishery is conducted primarily by large otter trawlers using small-meshed
bottom trawls. Recently, Canadian 45 and 65 foot otter trawlers have fished for
silver hake. Nominal catches since 1970 ranged from a maximum of 300,000 tons in
1973 to a minimum of 36,000 tons in 1283. Since 1977 catches have generally
lncreased from 37,000 tons in 1977 to 92,000 tons in 1989. Prior to 1377 the
fishery was not restricted by season or area, however since 1977 the fishery has
been restricted to the months of April through November and to the area seaward of
the small mesh gear line (SMGL). Recent catches and agreed TACs are ("000 tons):

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990

TAC g0 80 80 80 100 100 100 100 120 135 135

Catch 45 15 60 36 74 75 83 62 741 91}

! preliminary data,

The 1989% commercial fishery was conducted primarily to the seaward side of the
SMGL. The total catch of silver hake was the highest seen since 1977. The catch
was primarily siiver hake, but as the season progressed the by-catch levels for
cod, haddock, and pollock increased.

The fishery opened on March 15 (for an exploratory fishery) and was over early in
August with most of the allocations taken. The catches fell short of the TAC in
recent years because of Canadian allccations tc countries or fleets which did not
fish for silver hake. However, since 1986 both the USSR and Cuba have usually
caught more than 90% of their respective allocatlons.

The pattern of the 1989 commercial fishery closely resembled that of previous
years. As in 1988, the fishery had an early start, with a small number of vessels
fishing in mld-March. Cuba and the USSR were the principal participants, taking
77,000 tons and 14,000 tons, respectively. A small Canadian domestic fishery was
pursued, with a catch of approximately 300 metric tons (SCR Doc. 90/192, 20, 21).

The by-catches of pollock, cod, haddock, hakes (Urophycis spp.) and mackerel were
low relative to earllier years and were within the allowable rate (SCR Doc.
90/19). 1In 1989, as in the previous year, extremely dense and stable aggregations
of silver hake were observed on the Scotian Shelf slope (SCR Doc. 90/14, 19, 21).

It was suggested that silver hake moved out of the fishing area due to

hydrological conditions and food availability rather than due to reaching maturity
{3CR Doc. 90/14).

Input Data

1} Commercial fishery data

As advised by the STACFIS workshop on the silver hake database in January,
1990, catch rate standardization used an agreed upon series of catch and
effort data (SC5 Doc. 90/2),

The results of a multiplicative model showed that c¢atch rates have
increased irregularly from 1980 to 1989, The catch rate in 1982 was much
higher than in adjacent years and 1is the fourth highest in the series. It
was considered unlikely that the drastic change in catch rate seen in 1982
was representative solely of a change in biomass. The 1986 and 1987 catch
rates are similar and are slightly higher than those in 1982. The 1988
catch rate is close to the 1984 level while the 1989 catc¢h rate Is the
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highest in the series. The catch rate since 1982 is at a higher level than
was calculated priocr to that year.

Cbhbserved catch rates for 1989 peaked in mid-March, at 17 tons/hr for the
USSR, and 12 tons/hr for Cuba. These catch rates declined steadily as the
fishery progressed, falling below 0.5 tons/hr at the end of the fishery in
August.

For 1990, preliminary data show observed catch rates in March and April to
be substantially lower than those of 1989. 1In additicn, comparisons of
length frequency data for 19390 with data for 1989 lndicate that a higher
proportion of the catch in 1990 is composed of 25-27 om fish which are
approximately age 2 and 3 silver hake.

At the January workshop ageing differences between Canadian and USSR age
readers were agaln noted. Followlng that meeting, Canadian and USSR age
readers met in March, 1990 at PINRO in Murmansk, USSR, to review their
respective ‘ageing technigues. The results suggested that current
techniques are comparable. The Soviet age readers re-aged their 1989
otoiiths -and presented an age length key which, for ages up to and
Including age 3, was similar to that presented by Canada. Some differences
in otolith interpretations at age group 4 still exists. The old fish will
however make a negligible ceontribution te the catch in the forecast year.
STACF1S decided to use the catch-at-age for 1977-89 and abundance estimates
from Canadian adult surveys, based on Canadian age-length keys, for the
assessment of the silver hake stock. The USSR re-aged key for 1989 was not
used as it was not separated by sex,

As in the previous assessment, the catch-at-age matrix used separate male

and female ages and lengths adjusted to catch. Segregation of sexed samples
is supported by SCR Doc. 9%0/04, which describes the difference in growth
between the sexes as significant after age 3.

For this assessment, the age composition of the catches in 1977 to 1989
were constructed from Caznadian observer sampling. The 1989 age composition
by numbers in the catch was domihated by the 1985 and 1986 year-classes at
ages 3 (36%) and 4 (32%).

In size distribution, a modal length of 30 cm was seen through the fishery
for silver hake. In June and July of 1989 a second peak of smaller fish
appeared, indicating the appearance of age 1 fish in the fishery.

Research vessel indices

The Canadian July survey results were used to estimate numbers and biomass
of silver hake from 1977 to 1989. Biomass has declined since 1984 and
abundancé* in numbers since 1986. The abundance in numbers for 1986 was the
highest in the series, while the abundance in 1989 is 76% of the average
estimated from 1977 to 198%2. The 1989 survey gave an abundance estimate of
the 1985 year-class (age 4) below what had been seen in earlier surveys.
This was also found in the 1988 survey. The 1986 and 1987 year-classes

appear to be average in the 1989 survey. On average, the indices for 1982

toe 1989 have been higher than in the period prior to 1982.

The Jjoint USSR-Canada juvenile silver hake survey has keen conducted in a
consistent manner since 198l. A standardized method of calculating the
index was agreed upon in 1986 (NAFC 5ci. Coun. Rep., 1986, page 121} and
was used te calculate the following series.

1961 1982 1983 1984 1985 1986 1997 1988 1989

Number/tow 579 9 232 43 285 198 102 205 132
Std. Error 0.1r 0.14 o0.11 0.16 0.22 0.19 0.1Y 0.17 0.09

The juvenile survey indicates that the 1989 year-class is similar in size
to the 1987 year-class and 1s below the strong 1985 year-class. The 1988
and 1986 year-classes are of comparable size.

The 1988 juvenile survey showed high concentrations along the shelf slope

{SCR Doc. 90/01). It was  noted that this 1s a slightly different
distribution than observed in previcus vyears, however these data were
within the core strata (60-78). N¢ comparable distributicn maps were

presented for the 1989 survey.
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Growth

Growth studies of silver hake juvénileé fram surveys in 1977-~88 were
reviewed. Dally groWth increments were related to length and provided a
method to estimate the tentative dateés of the malan spawning which was
determined to be early July, STACFIS noteéd that . for the welght
relationships, the fit was strongly dependent upon the 1985 point. _In both
the length and weight relaticnships, the cluster of 1977 and 1978 data were
highly influential in determining the shape of the curves.

c) Estimatlon of Parameters:

1}

ii)

ii1}

Sequential population analysis

Several formulations of the adaptive framework (ADAPT) were explored to
determine the stock size in 1989. Data from age disaggregated CPUE and
surveys were analyzed separately and in combination. These results
suggested fishing mortalities in exceds of 1.0 for ages 3-9 and some
parameter estimates were not significant. Combining' Canadian standardized
catch” rates-at-age and research vessel survey data” {n a single formilation
of the ADAPT gave the best results for all diagnoestic tests’

The initial formulations' included a flat-topped partial recruitment pattern
as was used In previous ass@ssménts. Using survey and commercial CPUE
data, these produced survey catchability estimates' that increased with age
through to the oldest age. Such catchabllities should be at 1east stable
if not declining through to the oldest ages. Exploratien of the
appropriate parfial recruitment pattern siggested a , dome. Stable
catchabilities wer€ achieved by setting F at age 9 to 10% of that of ages

3-5. The need for a’ dome could alst reflect age dependent natural
mortality (senescence),

During the’ model formulatlon; intercepts were found not to be significant
and were'not’ included in this analyals. The accepted formulation includes
both? survey' and” commercial CPUE indices in a single' analysis and is
summarized in Section f below.

With the exceptlion of the” age'1 abindance, all estimated parameters were
significant. All the research vessel slopes wéte signlficant but the
residual pattern indicated annual variation in the data. In some yéars alj}
the residuals’ were’ negative (1977 and 1989) while in 1982 they were all
positive. This’'is'to be” expected-due”to the fluctuations in yearly survey
population estimates. To a ledgér- extent this was true for the catch
rate-at-age” series. Parameter corrélation were low.

Yield-per-recrult;

Previous yield-per-recruit aqsessﬁénts used a partial recruitment that was
flat topped at age 3+.  F,,; was 0. 464" with a corresponding yleld-per-
recruit of 0.063 kg, The curreft asséssment indicates an exploitation
pattern that is dome¢ shaped with full récruitmént occurring at ages 3 to 5
with F on' the' oldest age (9) about 10% of this value. The partial

recrultment 1s thé averagé of 1984 88 and weight-at-age data is the average
over 1984-89.

Av. Weight -PR.-

.057 .035
137 .235
.182 1.000
224 1.000
.259 1.000
.308 . 761
411 , .381
.525 - .141
. 665 .078

e
wo-JhnoaiwNne L%

The current analysls estimates F,, to be 0.72 with a corresponding ‘yleld-
per-recruit of 0.060 kg.” Fggr like'in previous yield-per-recruit analyses
for this stock is not well determined:

Size structured analysis

SCR Doc. 90/49 presents a model which is fitted with a non-linear least
squares algerithm. Because the author did not have the reguisite
size-structured catch data available, aged data were converted into length
by inverting the age-length key and the length data were in furn converted




d)

e}

iv)

63

inte welght-classes. The method also uses recrultment estimates from
surveys and CPUE data. Two 1llustrative runs were performed, one without
and one with survey data in the okjective functlon. An advantage of this
method is that 1t does not reguire aged data. It may also be used 1in
“"hybrid" manner when age data are avallable for the earlier period but not
for the most recent year(s).

An illustrative length-based SPA using ADAPT with data from Scotian Shelf
silver hake was reviewed. The model was used to perform two illustrative
runs: one with a Canadian age-length pattern and one with a Soviet based
pattern. The model was fitted to length aggregated survey data.
Irrespective of the age-length pattern chosen, the runs suggested that
there is little survivership above age 4, or equivalently to sizes greater
than 40 cm.

Historical productivity at FO.1

A method was presented to explore F,, productivity in relation to
historical recruitment. The method was based on earlier work by Rikhter
{ICNAF Res. Doc. 74/64 and NAFO SCR Doc. B88/04}). These papers outline a
method for distributing the productivity of year-classes 1into relative
catches. The method converts a recruitment serles Into yield by multiplying
by the yield-per-recruit (0.063 kgfrecruit). The resultant series is the
potential yield from these recruits if they had been harvested at Foup-
The potential yield is distributed over ages by applying an average (by
weight) catch distribution. This distributien takes the place of partial
recruitment, growth and natural mortality used in traditional <catch
projections. The results of the analyses have been in terms of relative
potential yield because the recruitment series comes from surveys that have
not been corrected for catchability.

This approach was modified by taking the relative recruitment series and
converting these values to absolute estimates by applying the calibration
coefficient from an ADAPT SPA. These calibration coefficients have been
seen to be relatively stable compared tc other parameters estimated by
ADAPT. For example, the coefficient from the asymptotic partial
recruitment run was .09¢9 and one from the domed partial recruitment was
.091. The latter value was used for conversions.

When the research survey data age 1 estimates were corrected for gear
efficiency, the F;, ylelds ranged from 40,000 to 200,000 tons over the
period 1983-91. The results were quite varilable and the 1983 point was
considerably lower than any other point in the series. The mean F,,
productivity was just over 110,000 tens, The same procedure was applied to
the recrultment series from the domed SPA run. This series was about half
as variable as the estimates based on the survey series alone. The mean
Fo., productivity estimate as calculated from the modified approach is
about 83,000 tons,

STACFIS noted that the calculation of historical productivity is based on
the assumption that the year-classes have been fished at exactly F,,. On
the other hand, the results of the SPA imply that higher fishing
mortalities had occurred during that time. In additien, the average
productivity estimates are based on average growth conditions while the
catch projections are generally based on recent trends In mean weight-at-
age. Flnally, the historical preductlvity estimates are very sensitive to
year-to-year variability in survey estimates and, in this particular case,
are greatly influenced by the large estimate of the 1985 year—class.

In short, in both methods, F,, productivity and catch projections are
ccnsistent when the same assumptions are made with respect to growth and
recruitment.

Assessment Results

The surveys indicated that the 1988 year-class is in the range of 1.22 and 1.5
billign fish., The age 1+ population at the beginning of the year increased frem
about 1.6 billien fish in 1977 to about 3.7 billion in 1986 and is currently about
3.0 billion fish. The average fishing mortality {(welghted by population numbers)
for ages 3-5 has ranged between 0.25 to 0.81 during the 1977-8% period with no
apparent trend. The weighted age 3-5 fishing mortality for 1989 was estimated to
be 0.56.

Prognosis
1)

General information

STACFIS noted that fishing mortality age 3«5 of 0.56 was higher than
previcusly estimated when age aggregated calibraticn techniques were used,
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However, the fishing meortalities for 1989 are within the range of

mortalities during -the 13977-88 period. The yield-per~recrult analysis
suggests that F,, is 0.72 which indicates that fishing mortalities for 1989
are in the -range of F,,. Calculated population size (2+) for 1989 is

280,000 tons. This is 80,000 tons less than that estimated .for 1988 when

the large 1985 year-class dominated the fishery.

Catch projections

The population sizes from the ADAPT formulatlon described previously were
used ‘to project catches for 19%1. The magnitude of the 1988 year-class at
age 1 in 1989 was not well estimated. Both the Jjuvenile and research
vessel survey suggests that the size of this year-class is the fourth
highest in the respective time series. The fourth highest in the estimated
population structure from ADAPT would be the 1983 year-class at age 1 in
1989 (1.47 billion}. This value was used as an estimate of the size of .the
1988 year-class in 1989. The juvenile survey estimates the .size of the
1989 year-class as average. Recruitment has been at .a high level since
1982 and that for projection, .average recruitment would be most
appropriately set wusing the geometric .average of the .1982-88 .age 1
estimates from ADAPT (1.2 billiocn). STACFIS also noted that the average
welights in the most recent years have been increasing and decided that for
the purposes of projection, the mean weights for 1989 would be more
representative of mean weights in 1991. The catch in 1980 is expected to
be 60,000 tons (F = 0.5) and this value was used in the catch projections.

Projection of the 1991 populaticn numbers and catch biomass using the above
as input indicates that the Fy,, {F = 0.72) catch in 1991 would be 93,000
tens. ‘Given .the uncertainties of the .estimates of the sizes for the 1988
and ‘1989 vyear-classes, STACFIS advises that the TAC for 1991 be set at
100,000 -tons. )

Adapt Formulation

The :parameters used in.this medel .were;

Parameters:
- Year-class estimates
Niner 1 =1-8
- Calibration coefficients .for ‘R/V .numbers
K, i=1-8
- Calibration coefficients for CPUE~at-age numbers/hour
K, i =1-8
Structure:
- Natural mortality = 0.4

- Error in catch-at-age assumed negligible
- F on oldest age (age 9) set egual te 10% of weighted (by

population) 'F on age 3-5
- Intercepts not fitted
Input:
- Catch-at-age
Cy ¢ i ; i-9 t = 1977-89

- Otter trawl [TC 7) CPUE-at-age

CPUE, . i = 1-8 t = 1977-89
- Research Vessels
RV, . i =1-8 - 't = 1977-89

- Log of Survey and CPUE
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Cbjective functicn:

- Minimlze

Zizj [fobs.ln RVy ¢ = pred.ln RVj"t)z] +

[{obs.ln CPUEy , - pred.ln CPUEjrt)Z]
Summary:

- Number of cbservations 208

- . Number of parameters .

non
W
o

g} Future Studies

The continuation of the joiﬁt Canada-US5R Jjuvenile research vessel surveys is
encouraged.

American Plaice in Division 3M (SCR Doc. 80/68, 71, 81; SCS5 Doc. 80/5, 12, 13)

EY) Introduction

This stock has been regulated since 1974, when a TAC of 2,000 tons was agreed.
That TAC has been maintained since then with the exception of 1978, when the TAC
was set to 4,000 tons. Until 1985 landings were between 600 and 1,900 tons, with
an increase since then due mainly to the EEC catches (Spain and Portugal)
resulting in landings between 2,861 and 5,600 tens. The catch in 1989 was 3,895
tons, 3,397 tons of which was taken by EEC-Spain and EEC-Portugal.

The exploitation level of this stock is not accurately known because of the lack
of information of by-catches from vessel fishing cod in this area or catches
directed to this species by non-member vessels. Recent TACs and nominal catches
(*000 tons} are as follows: ’

1980 1981 1982 1983 1984 1985 1986 1987 1988 1%89 1850

TAC 2 2 2 2 2 2 2 2 2 2 2

Catch 1.2 0.6 1.1 1.9 1.3 1.7 3.8 5.6 2.8 3,9

! provisional data.

b) Input Data

1) Commercial fishery
Length compositions for the Spanish catches were avallable for four months
in 1988, as well as age compositions for twe months in 1989. Age 6 and
older dominated the Spanish commercial catches in 1989.

i) Research vessel surveys

The USSR surveys showed a relatively stable bicmass (7,500-9,300 tons) from
1983 to 1987, without taking into account the high wvalue obtained in 1986
that was considered an anomaly. Total biomass estimations from the EEC
surveys for 1988 and 1989 remained at a stable level, with values of 11,868
and 10,533 recorded along with the presence of a strong year-class from
1986, this year-class will net recruit until 199%2.

c} Prognosis

STACFIS5 noted that both surveys indicate a slight decrease in the biomass from
1988 to 1989. Nevertheless those flgures may not reflect a real decline in the
total bicmass of this stock, due to the observed high variability in the American
plaice blomass indices, and STACFIS iInterpreted those indices as the biomass being
stable at around 10,000 tons. Therefore STACFIS advises that the TAC feor 1991 be
set at 2,000 tons corresponding to an expleltation rate of 20% of the present
biomass level. Previous yield-per-recruit studies have indicated that this
exploitation level could correspond to the Fy ,; level. .

d) Future Studies

STACFIS noted that there are now substantial survey data available on this stock
at some national laboratories. STACFIS recommends that survey data, particularly
those on age composition, be presented at the June 198] meeting in order to
facilitate a meore thorough evaluation of this stock.
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12,

a)

b)

13)

American Plaice in Divisions 3L, 3N and 30 {SCR Doc. 90/71, 76, 80; SCS Doc. 90/07, 08,

Introduction

This stock has been explolted consistently since the early-1950s, with the peak
catech of 94,000 tons in 1967. Vessels frem the USSR took substantial catches
during 1965-76, while Canadian vessels accounted for over 90% of the catch during

~197e6-82. Starting 1n 1982, other nations increased thelr involvement in the
- fishery, taking catches in the NAFO Regulatory Area on the Nose and Tall of the

Grand Bank. These catches escalated rapidly from about 1,200 tons in 1982 to
27,000 tons in 1986, then declined to about 12,000 tons in 1988-89, Overall,
catches have declined from about 65,000 tons in 1986 to about 44,000 tons in 1989.
Catches by EEC-Spain (10,895 tons) and Canada (27,892 tons) accounted fer almost
90% of the total in 1989, which was simlilar to 1988, The Canadian catch in 1989
was up by 1,000 tons over 1988, but these 2 years had the lowest Canadian catches
since 1963. The Spanish catch declined from over 14,000 tons in 1987 to %, 0600

tons 1in 1988, before increasing in 1989, Catches by -USA vessels have been
relatively stable around 1/200 tons during 1985-89.

The catch in Div. 3L in 1989 was 21,700 tons, an increase of about 3,300 tons from
1988. This was similar to the catches im Div. 3L during 1983-85, but
substantially less than the 33,000 tons removed in 1987. The cateh in Div. 3N was
between 16,000-18,000 tons during 1987-89, and was about half the 1986 level,
which was close to the highest observed in Div. 3N. The catches in Div. 3C have
been relatively stable around 5,000 tons in the last 5 years. :

The 1986 and 1987 catch statistics are npow final, and in addition, there were
revised estimates of catches by non-reporting, non-member countries from Canadian
survelllance autherities. Thils caused minor revisions to be made to the catches
for 1984-85, with increases of about 3,700 tons, 2,300 tens, and 3,400 tons to the
catches for 1986, 19B7 and 1988 respectively. These changes were mainly in the
South Korean catches, based on a revised estimate of the amount of American plaice
in the catches repcorted as “unspecified flounder™., No surveillance estimates were
available for 1989, and South Korea had not yet reported its catch to NAFO for
that year. Therefore, a figure of 3,100 tons was assumed for South Korea and the
non-reporting countrles in 1989, based on the levels of catch estimated for these
nations in 1987-88. The catches by countries such as Panama and Cayman Islands,
which accounted for an estimated total of over 4,000 tons in 1985 and 1986, have

been estimated as zero during 1987-89, as effort shifted intoc deeper water for
redfish.

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

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990

TAC 47 55 55 55 55 49 55 48 40! 30.3 24.9

Catch 49 50 512 3g? 39%% 5422 g5%? 55?2 42831 4931

1 Although the TAC was set at 40,000 tons, Canada reduced its domestic quota to

33,000 tons, therefore the effective TAC was 33,585 tons.

Includes a percentage of the "flounder non-specified" catch reported to NAFC by
‘South Korea,

Includes estimates of catch based on survelllance reports,
Provisional data.

Input Data

i) Commercial fishery data

Catch and effort. Data from the Canadian commercial fishery in Div, 3LNO
from 1956 to 1989 were analyzed using a multiplicative model te obtain a
catch-rate serles. The data were from Canada -(N) trawlers, tonnage classes
4 and 5, and the same procedure was followed .as in the recent assessments
of this stock. As has been noted previously, these were the only catch and
effort data.avallable for some years (e.g. late-1970s and early-1980s) from
which a CPUE series could be calculated. The results showed a continuous
decline for the first 20 years of the series to a low level in 1975-77.
There was a -gradual increase to 1980, and .catch rates remained stable at
this level until 1985. In 1986, the CPUE declined by about 25%, and has
remained at this lower level over 1987-89., The current CPUE 1Is at the same
level as the previous low observed in the mid-1970s,
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Catch-at-age and mean welghts-at-age. <Catch-at-~age was calculated from the
length frequencles of the Canadian, Spanlsh and USA catches in 1989, The
major age groups 1In these 3 fisherles were 9-11, 4-6, and 8-10
respectively. The proporticn of the catch at each age for Canada and USA
was similar te that observed in 1988, but the Spanish catch in 1989
contained proportionally more fish at younger -ages than 1in 1988.
Approximately 71% of the Spanlsh catch in numbers in 1989 was at ages 2-6,
compared to less than 1% at these ages in the Canadian catch. In 1988, the
peak ages 1n the Spanish catch were 6-8, with about 37% of the catch
numbers coming from ages €& and younger.

To derive the total catch-at-age for 1989, the catch-at-age fer EEC-Spain
and USA in Div. 3NO was combined and adjusted to reflect a total catech of
12,255 tens, which included the unsampled catches in the Regulatory Area
{Tail of the Bank). This was then added to the catch-at-age calculated for
EEC-Spain in Div. 3L and Canada in Div. 3LNC. The resulting catch-at-age
was bimodal, with peaks at ages 4-5 (total of 25.6 million flsh) and ages
9-10 (total of 26.4 milllon fish). Overall, there was about 40% more fish
in the 198% catch compared to 1988, even though the nominal catch was only
about 5% higher in 1989. The Spanish flshery ecaught about 10,4600 tons,
comprised of about 38 million fish, compared ta a catch of 27,900 tons and
40 million fish in the Canadian fishery. The number of older fish ({age
114} in the catch declined in 1989, and was at a level similar to the
lowest observed for this stock since 1974.

Some corrections to the 1986-88 catch-at-age were necessitated by the
revisions to¢ the catches in these years, In addition, it was decided to
adiust the non-sampled catches in Div. 3N to the total non-Canadian catch-
at-age, rather than te the total available catch-at-age. This was viewed
te be a more reasonable approach 1n estimating the catch-at-age for the
non-reported and non-sampled catches in the Regulatory Area in Div. 3NO.
These changes produced more fish at all ages in 1986-87, and proportionally
more fish at younger ages in all 3 years, because the avallable sampling of
catches in the Regulatory Area was more skewed toward younger fish than was
the overall catch-at-age.

The mean welights at ages 39+ were relatively stable in recent years, but the
weights at ages 5-8 showed a decline from 1987 to 1989. This was likely to
be caused by the change in selectivity brought on by the shift in the catch
to younger ages over this time peried.

The size of American plaice in the Spanish catches, along with information
presented on selectivity of mesh sizes for American plaice, indicated that
the effective mesh size being used in some fisheries in the Regulatory Area
was well below the minimum size, and may be as low as 60 mm. Information
from the Canadian fishery in 1988 showed that the discard rates of American
plaice were less than 4% {(by number) in almost all areas of the Grand Bank.

Catch~rate-at-age, An index of CPUE-at-age was calculated from the
Canadian commercial fishery in Div. 3LNO. This was derived from the
Canadian catch-at-age divided by the effort from the Canadian fishery.
This effort was calculated from the multiplicative model described earlier,
by dividing the estimated annual catch rate by the total Canadian catch.
This index shows a leower stock size in 1986-89, particularly at ages 11+
compared to the estimates of the early to mid-1980s.

Fishing effort used to derive the index at age should relate only to
offshore catches. The total Canadian catch used, includes about 10% from
inshore areas. It was concluded that the inclusion of this relatively
small ameunt of inshore catch would not be likely to bias the current
results, but should be adjusted for the next assessment of this stock.

Research vessel surveys

Canadian stratified-random groundfish survéys. Data from spring surveys in
Div. 3L, 3N and 30 were available from 1971 to 1990, excluding 1983. 1In
Div. 3L, the biomass remained relatively stable from 1985 to 1988, ranging
from 174,000 tons to 193,000 tons. However, the estimate for 1989 was
lower at 153,000 tons and the 1990 value 1s much lower at about 83,000
tons. In Dilv, 3N, the estimate of blomass declined from about 60,000 tons
in 1984-85 teo about 30,000 tens in 1990. In pRiv. 30, the biomass
fluctuated between 44,000 tons and 77,000 tons in the 1984-90 surveys, with
the 1990 estimate being about 53,000 tens.

To examine the biomass in the NAFO Regulatory Area in Div. 3N {Fig. 11),
all the 200 fathom {368 m) strata which have all or almost all their area
In that zone were selected. These strata showed a decline from a mean
value of about 16,500 tons in 1984-85 to a mean of about 6,400 tons during
1987-90C. buring 1%84-86 these strata in the Regulatory Area contalned
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Fig. l1. American plaice in Div. 3ILNO: strata in the Regulatory Area.

about 26% -of the total biomass in Div. 3N. This figure declined to about
12% in 1987-88 and rose to about 20% in 1989-90.

Age-by-age abundance estimates for Div. 3L, 3N and 30 for the 1971-89
perlod were derived using multiplicative models teo fill in wvalues for
strata not fished in a given year. This procedure was the same as that
used in the 1989 assessment. Data for 1990 could not be used at this time
because the survey was Just recently completed and ages were not vyet
available for the American plaice catches.

In Div, 3L, the abundance in recent years was considerably lower than that
observed from 1976 to 1982, when a number of strong year-claasses were
present 1in the population. Although the surveys during 1986-88 indicated
that the 1979-198l year-classes were somewhat higher than the preceding
few, the estimates of these year-classes ln the 1987 and 1988 surveys were
still below the .estimates observed for strong year-classes at the same ages
in earlier surveys. These year-classes did not appear to be strong in the
1989 survey in Div. 3L and it should be noted that the biomass estimate in
Div. 3L from the 1990 survey was about 45% lower than the 1%89 survey.

In Div. 3N, the abundance estimates have shown more fluctuatlon over the
series, but it was again clear that the abundance during 1986-89 was
substantially lower than average and was around the lowest level in the 18-
year series. Unlike Div. 3L, there was no evidence of better than average
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recruitment in the 1987 and 1988 surveys in Div. 3N, although the 1689
survey indicated that the 1985 year-class was the largest in the series and
that the 1984 year-class was above average. The 1990 biomass was down from
1989 to about the 1988 level.

In Div. 30, the estimates of abundance showed even more variability than in
Div. 3N; however, 1986, 1988 and 1989 were the lowest three estimates in
the l4-year series. In 1990 the blomass Iin Div. 30 was close to the mean
from 1986-89.

Overall, the abundance in Div. 3LNO combined has declined in recent years
to about the level observed around 1973. There was a decline 1in abundance
from about 1 billion fish at ages 6+ in 1981-82 to about 500 million fish
in 1985-86, after which time the abundance remained at the lower level. 1In
addition, the number- of older fish (age 12+) in the.surveys has declined in
1987-89 to the lowest level observed.

From fall surveys in Div. 3L, pcpulatien estimates in 1986-88 were lower
than those from 1981 to 1984. 1In 1989, the population declined by about a
third from the mean 1986-88 level. These surveys also indicated that the
biomass in Div. 3L had declined from abecut 300,000 tons in 1983-84, to
about 150,000 tons in 1986-88, and to about 100,000 tons in 1989.

Canadian juvenile flatfish surveys. Stratified-random surveys of biv. 3LNO
have been conducted inside the 50 fathom depth contour from 1985 to 1988
and expanded out to 100 fathoms in the 1989 survey. 1In the 1989 survey the
largest catches of juveniles aged 1-4 years were taken In the Regulatory
Area in Div. 3NQ, consistent with previous surveys. Two other sites were
identified as areas of major concentrations of juveniles: stratum 339 in
Div. 30 in the area known as Whale Deep, and the strata located on the
north and nertheast slope of Div. 3L in depths up to 90 fathoms. The area
of concentration of adult plalce corresponded to the Jjuvenile
concentrations.

Abundance-at-age estimates in stratum 360 doubled in 1989 and was the
highest in the time series. These estimates were dominated by the 1985 and
the 1986 year-classes (age 3 and ¢ years} which made up 56% of the total
abundance. These two year-classes were also dominant in the other areas of
the Bank. The 1985 year-class was also indicated to be strong at ages 1, 2,
and 3 in the 1986 to 1988 surveys respectively. The total biomass in Div.
3N increased by 33% from 1988 to 1989 and about 84% of the biomass in Div.
3N was found in stratum 360 in the Regulatory Area.

USSR _stratified-random surveys. Results from USSR surveys in Div. 3LNC
were avallable for the perlod 1983-89. After a decline in 1988, the
abundance increased in 1989 to the same level as the mean in 1985-87. This
value was about half of the mean abundance in 1983-84, The biomass also
increased in 1989 to about the level of 1987. This was about 70% of the
mean bliomass In 1985-86, and about 40% of the mean in 1983-84.

Estimation of Parameters

1)

Sequential population analysls (ADAPT)

The catch-at-age from 1975 to 1989, the abundance-at-age from the Canadian
groundfish surveys, and the CPUE-at-age from the Canadian commercial
fishery were used in the Adaptive framework. In the first formulaticn
attempted, the RV survey data were used to estimate population numbers at
ages 6-10. All parameter estimates were significant and the catchabilities
(slopes) were relatively stable over ages 9-14. However, the population
numbers estimated at ages 9-12 implied fishing mortalities on these ages
which were outside the range of any previously observed, and were therefore
not considered to be reasonable. The CPUE data were then used in a
separate formulation, alsc to estimate population numbers at ages 6-15,
Again, all parameters estimates were significant, although the coefficients
of variation on the abundance estimates were higher than in the formulation
with the RV data alone. For the younger ages (6-8), the fits of ln CPUE vs
ln SPA numbers were poor and took the form of 2-point regressions, with the
1989 point being separate from the other points. Examination of the
pepulation numbers showed the sizes of the 1981-83 year-classes to be
substantially lower than historic values and were thus not considered to be
reallstic.

It was decided to combine the 2 indices into a single formulation of ADAPT
{see Section f below). For the RV surveys, ages 6-14 were chosen, and for
the C/E, ages 9-14 were chosen. Ages 15-18 were excluded from the
calibration because there were few fish at these ages in elther of the
indices, and ages 6-8 were excluded from the CPUE calibration series for
the reasons outlined above. Ail parameters estimates were significant,
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with coefficient of variation on the abundance estimates at ages 8-13 of
20% or less. However, the fits generated patterns of residuals as was seen
in the 1989 assessment. There are no high correlations between parameters.

STACFIS concluded that this formulation of ADAPT was the most reasonable.
This approach was considered te be better than the one used in 1989, when
catch~rate-at-age data were not available and the CPUE calibration used
aggregate bhlomass at ages 12+. In addition, the approach used this year
estimated the population sizes within a single ADAPT formulaticn, as
opposed to selecting appropriate population sizes from 2 separate
calibrations, as was done in 1989,

Yield-per-recruit

STACFIS noted that the shift in the exploitation pattern to younger ages
would have an-effect on the reference F levels for this stock and advised
that a new Y/R analysis be conducted. It was neoted that the most dramatic
change in the catch-at-age cccurred from 1988 to 1989. However, it was not
considered reasonable to use the parameters from just one year (1983) in a
Y/R analysis, as this year may have been anomaious, with the possibility
that the fishery in subsequent years would not produce the same
exploitation pattern. Therefore, it was more reasonable to average the
mean weights-at-age and partial recruitment wvalues over a recent period

- {1987-89), acknowledging that this reflected neither the long term values

for the stock ner the situation in 1989, but was likely to be closer to the
present situation. Figure 12 shows the new Y/R analysls, using the mean
welghts-at-age and partial recruitment values in Table 8 and an age range
of 5-16. A similar analysis in. the 1989 assessment used the long-term
average welghts and partial recruitment is alsc shown in Fig. 12 for
comparison. The F,, reference point is similar in both analyses, but the
Fpax 1% ©.51 in the new analysis, compared to 3.1 in last year’s. The
sensitivity of F,,, to changes in the Y/R parameters has been noted
previously for this stock.

0.201

0.5

0.10

0.05

0.6 08 1.0

Fishing mortality (F)

Fig. 12. American plaice in Div. 3LNO: yield-per-recruit fer a range of
fishing mortalities from 1988 and 1989 assessments.
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Table 8, American plalce in Div. 3LNO: parameters used in prodjections of
bicmass and yield.

Jan 1, 1990 population Average Partial

Age numbers {000) weight (kg) Recruitment
5 213,000 0.167 0.048
& 162,890 0.244 0.070
7 134,120 0.334 0.115
8 © 93,048 0.424 0.180
9 77,181 0.491 0.408
10 46,371 0.621 0.673
11 24,256 0.807 1.000
12 9,345 1.068 1.000
13 4,505 1.403 1.000
14 2,515 1.762 1.000
15 1,336 2.235 1.000
16 569 2.923 1.000
17 1590 3.625 1.000
i8 15 4.319 1.000
19 5 4.500 1.000

20 0 4.600 1.000

Assessment Results

This assessment indicated that filshing mertality (F) increased from a relatively
low level in 1983 to a peak in 1987, then declined subsequently (Fig. 13). The Fs
in 1988 and 19839 were about 0.38 for ages 9+ and about 0.6 for ages 11+ ({(fully
recruited}, with both estimates belng welghted by population numbers-at-age. The
astimates for F in 1988 weare about 20% higher than those calculated for 1288 in
last year's assessment. STACFIS noted the lncrease in F on the younger ages (5-7)
in 1989 and that these values were at or arcund the highest levels in the series
from 1974-89. Population size at older ages {1l+4) continued to decline, although
there was a slight increase in the estimated population sizes at ages 6-10 in 1989
over 1988. The estimated spawning stock biomass (Age 94, knife-edge) was about
the same in 1988 and 1989, at the lowest level since 1%74 (Fig. 14). The
assessment indicated that there has been a slight increase in recruitment in
recent vyears {Fig. 14) with the 1980 and 1981 year-classes being about 15-20%
larger than those from 1976 te 1978. However, the 1980 and 1981 year-classes were
still estimated to be about 25-30% smaller than those from 1969 to 1971.

Prognosis

i} General information

Although the catch was lower in 1988-89 than the preceding 3 years, the TAC
was exceeded by about 25% in 1988 and 30% in 1989, This is of concern,
given that some fisheries 1o the Regulatory BArea are catching large
quantities of juvenile American plaice. STACFIS again cautions that this
fishery will be all but impossible to manage if catches by non-member
countries increase beyond the levels observed in 1988-89.

i) Catch projections

The populatieon sizes from the ADAPT formulation described previously were
used to project catches for 1990. The population at age 5 in 1989 and 1990
was taken as the geometric mean from 1974 to 1988B. The average welght-at-
age and the partial recruitment were averages from 1987 to 1989 (Table 8).

The partial recruitment values were generally higher at ages 5-11,
reflecting the shift in the cateh in 1989 to younger ages. However, it was
noted that these partial recrultment values were llkely to be
underestimates of the partial recruitment in 1989 at the youngest ages {5-
6} .
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Tables 9 and 10 show the results of catch projections to 1391, assuming
catches in 1990 of 24,900 tons and 40,000 tons respectively. The first
option represents the catch in 1990 equal to the TAC while the second
option assumes the catch in 1990 will be similar to the level observed in
1988-89.

Table 9. RAmerican plalce in Div. 3LNO: prelected catch in 1991 and spawnlng
stock blomass {5SB) on Jan 1, 1992 at various F levels, assuming 1990
catch = 24,900 tons (Fig. 15).

ssSB, Jan 1, 1990 SSE, Jan 1, 1991 1990 Catch 1960 F - Catch in 1991 S35B,Jan 1,1992
{tona} {tons} {tons) (Age 11+) F in 1991 {tons) {tona}

100, 800 116,400 24,900 0.31 Fo.3 = 0.27 25,800 135,700
' Fo, = 0.51 45,200 119,200
Fgy = 0.60 51,700 113, 460

Table 10. American plaice in Div. 3LNO: projected catch in 1991 and SSB on Jan 1, 1992 at variocus F
levels, assuming 1990 catch = 40,000 tons (Fig. 16).

SsB, Jan 1, 1990 85B, Jan 1, 1991 1990 Catch 193¢ F Catch in 1991 55B,Jan 1,1992
(tons} {tons) {tons) {age 11+} F in 1991 {tons) {tons)
100, 800 103,100 40,000 0.54 Fpp = 0.27 22,900 124,600
wax = 0.51 40,100 109,200
Fge = 0.80 45,900 104,100

STACFIS concluded that the second opticn was more realistiec and advised that
Table 10 be used in providing advice for this stock, pointing cut that these 2
optlons were provided last year, but that the TAC for 1990 had been based on

optien 1.
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74

& : -. : T : : 1 160
i ! ‘ N j i 5
A
| L | | 1
6Qf------ Fomsm o P e [ e I RETeE S 150
I ! i ! L : !
i 1 ' t 4 1 !
| | | i. i :
50}---- -~ ' : ! ; g 140
1
!
I
2 : 2
g 40f------- f " 130 §
3 E 2
=} ! 1=
E AW E' 120 g?.‘
> i
:'
20} - : : 110
! ! !
! | | ;
: : : } I
I : 1 } :
10~ - -l o : R S _.:,_ - _:___ ,\ﬁ.‘r _______ 100
{ ! ' H
Yield 1991 E | | ! ! :
| 1 I H
: '. ! ‘; 1 : !
0.0 0.1 0.2 0.3 0.4 05 06 0.7 0.8

Fishing mortality

Fig. 16. American plaice in Div. 3LNO: projection of catch for 1951 and s5B
at 1 January 1992 {assumed catch for 1990 = 40,000 tons).

STACFIS notes that these projections do not reflect the expleitation pattern of

1989, although they do reflect a shift toward younger fish..

It was also noted

that there was a catch of about 1,200 tons at ages 3 and 4 in 1989 and that no
estimate of catch at these ages is accounted for in the catch projections.

£} Formulation of the Adaptive Framework

Parameters:

Structure:

‘Year-class estimates
5, 1989 1 -8, 14
Calibrétion coefficients for R/V numpers
ql, i=¢, 14
Calibration coefficiénts for C/E numbers

42, i=9, 14

M=0,2
‘Error in catch-at-age .assumed negligible

F on ages 16-18 set to mean F weighted by population numbers on

ages 12-15
Age '5 estimated by partial recrultment
Intercepts not fitted
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Input:
- Ci ¢ i=25, 18 £ = 1975-89 " Catch-at-age
- Rvi t i =126, 14 £ = 1975-82, 1984-89 R/V numbers-at-~age
- cfELt i=9, 14 t = 197589 C/E-at-age

Objectlve functlon:

- Minimize

Zitz [obs (in RVy,) - pred (ln RV, )%] +

Z fobs {ln C/Ej, - pred (in C/E;y)?]

Summary:
- Number of cbservations = 216
- Number of parameters = 24
10. Witch Flounder in Divisions 3N and 30 (SCR Doec. 90/54, 57; SCS Doc. 90/05, 12, 13)
a) Introduction

Reported catches of witch flounder from 1970-84, ranged from about 2,400 tons in
1980 and 1981 to 9,200 tons in 1972, With increased effort mainly by EEC
countries in 1985 and 1986, particularly EEC-Spain and EEC-Portugal, catches rose
rapidly te 8,800 and 8,500 tons respectively. This increased effort was
concentrated mainly in the Requlatory Area of Div. 3N. Non-member countries such
as the USA, Korea, Cayman Islands and Panama also contributed to increased
catches. In 1987 and 1988, the catch was 7,600 and 6,100 tons respectively, and
was taken malnly by Canada, EEC (Spain and Portugal) and USSR. With reduced catch
rates for flatfish generally outside the Canadian 200-mile limit, some countries
diverted effort towards other species such as redfish, and this may explain some
of the reduction in catch in 1987 and 1988 compared to very high levels during
1985 and 1986. The preliminary catch for 1989 was 3,612 tons which is near the
lowest in 10 years, ‘however, this wculd not include any catch from non-reporting
countries. For catches reported, the largest portion was taken by EEC followed by
Canada. Only 81 tons was reported by USSR in 1989 although historically USSR has
been a major prosecutor of this fishery, particularly in Div. 3N. Recent catches
and TACs ('000 tons} are as follows:

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990
TAC 7 5 5 5 5 5 5 5 5 5 5
Catch 2 2 1 g 3 9 9 8 6 41
' Provisional data.

b) Input Data

1) Commercial fishery data

Catch and effort statistics for Canada (N) from 1972 to 1988 were available
from the fishery conducted in Div. 30. Canadian catch rates declined from
0.72 tons/hr in 1972 to a low of 0.19 tons/hr in 1979. Between 1979 and
1984 catch rates fluctuated from 0.19 tons/hr and 0.67 tons/hr. The catch
rates declined somewhat over the 1985-87 period, but, were still
considerably above those levels experienced during the late-1970s, For
1988, on the other hand, the catch rate fell to 0.27 tons/hr near the
-lowest level for the period with a slight increase in 1989 to (.31 tons/hr.
It is recognized, of course, that for some years the proportion of main
specles catch on which the figures are based is very low and the preclision
of such data as Indices of stock size is questionable.

ii) Research vessel surveys

Annual estimates of biomass from Canadian surveys in Div. 3N were most
often less than 1,000 tons since 1971 which is generally kelow the reported
catch levels and it was noted that since the surveys did not cover depths
beyond 366 m, much of the blomass was not estimated. On the other hand,
USSR surveys during 1987-89 indicated that, while biomass estimates were
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somewhat higher than those of the Canadian surveys, théy were still below
reported catch levels although the surveys were conducted té depths of 731
m, It was,clear therefore that the surveys in Div. 3N wére not adequate
for witch flounder. Survey biomass estimiatés were much hidher for Div. 30
but showed a higher degree of wvariability. It was observed that High
variations in biomass were generally related to differences in s$tratified
estimates for those strata near the southwestern slope of the Grarnd Bank.
It was therefore considered that the fluctuations in biomass in Div. 30 may
be largely a result of distributlonal changes as fish move in and out of
the survey area near the continental slope.

c) Catch Projections

Considering the commercial fishery data, STACFIS codncluded that the stock
component in Div. 30 may have declined since 1985, howevér, the information was
based upon small proportions of the total removdls. With the high variaBility in
estimates of blomass from surveys in Div. 30 and concerns expreéssed redarding the
reliability of surveys in Div. 3N, STACFIS was unable to draw firm conclusions
regarding steck size. With the informatlon available, STACFIS advisés that the
TAC for 1991 should not be changed from the 5,000 ton level presently in effédt.

STACFIS reiterated its concern about the high cateh lévels in the mid-1980s,

particularly in Div. 3N, and considered that the recent declining trend in catch
levels may be a reflection of a reduced stock size.

d) Future Research

STACFIS reiterates its recommendation that countries fishing the witch Fflourder
stock in Div. 3NO should cellect catch and effort information as well as length
and age data and present them to NAFO to allow for a better evalvation of the
status of this resource. Of particular importance is information on précise
locations of commercial activity in order to better interpret survey results.

11. Yellowtall Flounder in Divisions 3L, 3N and 30 (SCR Doc. 90/85, B6; SCS Do&. 90/05, 13)

a) Introduction

Nominal catches increased rapidly from a few hundred tons in 1963-64 to a high of
about 39,000 tons in 1972. Vessels from Canada and USSR took almost all of the
catch, up to and including 1975, with only Canada taking significant catches
during 1976-81. After 1981 several other countries entered the fishery, notably
South Korea, EEC (Spain and Portugal), Panama, USA and the Cayman Islands and
catches by these fleets increased up teo 1986. Catches in the Regulatory Area
declined in 1987-89 as effort was directed primarily’ at redfish. In 1989, the
catch was about 7,600 tons, compared to 16,000 tons in the previous 2 years. With
the TAC of 5,000 tons restricting catches, the catch by Canada in 1989 was the
lowest since 1968. Except for 248 tons taken by Scottlish seines, the remainder of
the catch by Canada was taken by otter trawls.

The catch by BEC-Spain declined from about 3,200 tons in 1988 to about 1,100 tons
in 1989. USh catches continued to decline and totalled 319 tons in 1989, down
from 861 tons in 1988 and almost 3,800 tons im 1983,

Catch statistics for this' stock are not’ adequate, with as much as 8,000 tons of
catch’ {in 1986} being estimated from survelllance reports, Although it is felt
that the cateh by non-member, non-reporting nations had declined in 1989, it was
pointed out that there were no surveillance estimates of catch in 1989 and that an
estimater of 100 tons was used for thls” part of the catch, in addition to an
estimate of 1,000 tons for the South Korean catch. Recent TAC:s and nomlinal
catches ('000 tons} are as follows:

Year 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1999
TAC 18 21 23 19 17 15 15 15 15 5 5
Catch 12 15 13t 10% 1742 292 3ph? qgl 1622 g2

! Includes a percentage of the “flounder non~specified" catch reported to NAFO by Scuth

Korea: .
Includes estimates of catch based on surveillance rapckts.
Provisional data:

]
3
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Input Data

1)

ii)

1ii)

Commercial fishery data

CPUE data. B multiplicative model was used Le analyze the catch and effort
data for this stock as in the 1989 assessment. It should be noted that for
some years, particularly the late-1870s, the cCanadian fleet provided the
only source of CPUE data for this stock. The CPUE declined steadily from
1965 to 1975, increased slightly in the 1983-85 period, then declined to a
low but stable level in 1986-89. The CPUE observed in these recent years
is similar to the previcus low values in 1874-7%,

Although this CPUE index did cover the majority of the stock, it was likely
toc underestimate the recent decline in the stock as a whole, as the
Canadlan fleet rarely fished for yellowtall flounder in the Regulatory
Area, where catches have declined sharply since the high values in 1985 and
1986.

Catch-at-age and mean weights-at-age

Catch-at-age was calculated from the length freguencies of the Canadian,
USA and Spanish fisheries in 1989, Age-length keys from the Canadian
commercial fishery were used to calculate the USA catch-at-age, while keys
from the Canadian RV surveys were required for the Spanish data, as the
length freguencies of these catches contained fish smaller than those found
in the Canadian fishery.

In the Canadian catch, ages 7 and & comprised about 40 and 42% respectively
of the catch numbers, which was similar to the proportion at these ages in
recent. years. In the USA catch, ages 6 and 7 predominated, which was
similar to the pattern cbserved in 1988. For EEC-Spain, age 4 yellowtail
flounder comprised 53% of the catch in numbers, with 26% taken at age 5.
These percentages were similar to those observed in the 1988 fishery at
these ages (45% and 28%). Overall, there were about 12 million fish in the
Spanish catch of 1,126 tons, compared to about 10 million fish in the
Canadlan catch of 5,007 tons. Information from the Canadian fleet for 1988
indicated that -the discard rate of yellowtall flounder by this fleet did
not exceed 3% anywhere on the Grand Bank.

The mean welights-at-age were derived ftrem the Canadian, USA and Spanish
catches in 1989. For the Canadian weights, there was very little
difference between years at ages 5-9 over the periocd examined (1986-89),
The weights-at-age in the Spanish catch were lower in 198% than 1988 at
ages 3-4 and slightly higher at ages 5-6. Compared to the Canadian and USA
welghts-at-age, the Spanish weights were lower at ages 5-6, similar at age
7. and higher at ages B8-9,

STACFIS reviewed some recalculations of catch-at-age for 1988 and noted
that substantial changes in the numbers of £ish caught at age were
cbtained, based on the re-application of sampling data to estimated and
unsampled catches. There are large portions of unsampled catch in some
years (e.g. about 13,400 tons in 1986), and even the catch levels
themselves contained a high proportion of estimates in some years.

In addition, it was noted that all the catch-at-age calculations applied to
length frequencies collected in the Regulatory Area were done using age-
length keys from the Canadian RV surveys, and that this would likely
introduce biases in the estimated sizes-at-age. For these reasons, STACFIS
concluded that the overall catch-at-age in recent years for this stock was
not sultable for use in sequential population models. For these same
reasons, the overall mean weights-at-age for the stock for recent years
should also be treated cautiously.

Research vessel surveys

Canadian stratified-random groundfish surveys. Surveys have been carried
out by Canadian research vessels in Div, 3LNO each year from 1971 to 1982
and 1984 te 1990. The surveys from 1984 to 1990 are comparable in terms of
coverage and vessel/gear used.. Most of the biomass of this stock is found
in Div. 3N. In this Division, the bilomass has declined from about 60,000
tons in 1985-86 to about 35,000 tons in 1988-89 with an increase in 1990 to
42,000 tons. Overall, the stock blomass (Div. 3LNO)} decreased steadily
from 94,000 tons in 1985-86 to 49,000 tons in 198% with the 1990 survey
being about 16% higher at 59,000 tons.
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In strata 360 and 376 (Fig. 17) which encompasses virtually all the
yellowtail fleunder habitat in the Regulatecry Area, the biocmass declined
from 32,000 ton$ in 1984 to 1,000 tons in 1988 (97% decrease}. In 1989 the
estimate increased to 15,000 tons (40% of total biomass of Div. 3N} but in
1990 the estimate has decreased to 6,000 tons {14% of the total blomass) in
the Regulatory area. :
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As was done’ in the 1989 assessment, a multiplicative model was employed to
obtain estimates of abundance which accounted for strata not surveyed in
some years and included the 1990 values. As in previous years, the
estimates from 1971 to 1982 were multiplied by 1.4 tc make them comparable
te those from 1984 to 1990, The total abundance of this stock remained
relatively stable between 240 and 340 million from 197% to 1984, after
which time it declined steadily to about 100 million in 1988: In 1989, the
estimate increased by 30% to 132 million and the recent survey shows a
further 12% increase in numbers;, but is still the third lowest value in the
19-year series. The decline from the - mid~ to late-1980s is alsc présent in
the groundfish surveys conducted by USSR, as is the increase in abundance
from 1988 to 1989.
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In the 1989 Canadlan survey 90% of the total population abundance at ages &
and 4 years (the 1984 and 1985 year-classes) in this stock was largely
outside the 200-mile limit and comprised B80% of the catch-at-age in the
Spanish fishery on the "Tail of the Bank". 1In the 1990 survey only 50% of
the populatlon cf these year-classes was found in the two strata (360 and
376) outside the 200-mile limit.

The estimate of age 7+ abundance increased from 52.5 million in 1989 to
89.5 million 1in 1930 and comparakle tc the 1988 estimate. However it is
still the fourth 1lowest estimate in the time series of 1971-90 and
represents about 60% of the total abundance in 1990.

The follewing table summarizes the relative strengths of the 1981-85 year-
classes as measured by the Canadlian groundfish surveys cof 1986-~90. The
numbers expressed in decimal units indicate the proportion that each
estimate is of the mean estimate at that age from 1973-3%0, while the
numbers in parenthesis represent the rank of that estimate in the 17 years
of the survey from 1973 onward (1973-82, 1984-90):

Age 1986 1987 1968 1989 1980
5 .39(14) .21{1s} L05(17) .86(09) .73{10)
[ .35(16) L17{17) .481414} .51 (13)
7 L3701 .39(le} .53 (14}
8 .36(153) .81 (11}

The estimates in 1988 were the lowest in the series at ages 5, & and 7.
Although there appeared to be some improvement in the relative strengths of
the 1982 and 1983 year-classes in the 1989 and 1990 surveys, it was noted
that all estimates were still below the mean values, as were the estimates
of the 1984 and 1985 year-classes.

Canadian juvenile flounder surveys, From 1985 teo 1989, annual fall
stratified randem surveys have been conducted in Div. 3LNO, directed at
juvenile fleunder, particularly those aged 1-4 years. Most of the juvenile
population for this stock is located in the Regulatory Area, in Strata 360
and 376 (Fig. 17}. The index of yellowtail flounder blomass declined from
1986 to 1988, but increased in 1989. In 1989, average numbers-per-tow were
twice those calculated for the 1988 survey, and were comparable to the 1987
values. The catch from the 1985 year-class was the highest at age 4 in the
time series and contributed to the high mean numbers in the 1989 survey.
About 33% of the total abundance was attributed to this year-class. The
1986 year-class at ages 1 and 3 was approximately the same size as the 1985
year-class at ages 1 and 3, but was much lower at age 2 compared to the
1985 year-class at age 2.

The results of the juvenile surveys, which showed strong 1985 and 1986
year-classes were confirmed by comparing them with the age compeositicns in
the Spanish fishery in the Regulatory Area in Div. 3N. The percentage of
the 1986 year-class in the 1989 Spanish fishery was about the same as the
percentage of the 1985 year~class in the 1988 Spanish catch.

USSR stratified-random groundfish surveys (1983-89;}. After declining
steadily over the period 1883-88, the USSR survey in 1989 showed an
increase of almost triple in abundance and about double in biomass from the
very low levels of 1988. The biomass in 1989 was 10% higher than the 1986
estimate but was still only about 45% of the mean biomass in 1983-85. The
abundance was about 40% higher than the 1986 value, but was still only half
of the mean abundance from 1983-85.

Estimatlion of Parameters

S5TACFIS noted that the catch-at-age could not be used in an sequential population
analysis based model for this steck. In addition, the lack of partial recruitment
values (nc fishing mortality estimates from SPA) and reliable weights-at-age for
the ztock as a whole precluded the use of a yleld-per-recruit model. Therefore,
it was again decided that the information contained in the indices of abundance
{RV surveys and CPUE} would have to be evaluated to determine stock status.

Assessment Results

All 3 surveys 1in 1989 showed an increase in abundance from 1988, with the 1990
Canadian groundfish survey showing a further slight increase. However, the USSR
and Canadian groundfish surveys still show the population size to be at a
relatively low level. The Canadian CPUE has been relatively stable from 1986 to
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1989, at a level similar to the lowest observed previously. Thée fact that the 1989
CPUE did not decline was viewed as a pasitive indication, glven that in 1988
STACFIS noted that "the prospects for the 1989 and 1990 fisheries, which should Le
comprised tnainly of the 1981-83 year-classes, are very poor." (NAFO Sci. Coun.
Rep. 1988, page £5). This is consistent with the data in the Canadian surveys,
which showed the relative strengths of the 1982-83 year-classés to be greater in
both 198% and 1990 than had been estimated in 1987-88,

The 1984 and 1985 year~classes stlll appeared to be stronger than the 3 preceding
poor ones, but did not appear to be as strong in 1990 compared ta 1989. However,
substantial npumbers of yellowtall flounder from these year-classes were takeén in
fisheries in the Regulatory Area in 1988 and 1%89. :

The information from 1989-90 in the RV’ survey and CPUE indices peinted to a
slightly more optimistic view of this stock in 1990 compared to the previcus two
assessments. Although the stock is still at a relatively low level, there is
improved recruitment from the 1984-85 year-classes, and the size of the 1982-83
year-classes appeared to be larger in 198%-90 compared to 1987-88. °

In 1988, STACFIS advised a decrease in the TAC from 15,000 tens to 5,000 tons,
based mainly on the mean estimate of abundance of age 5-7 yellowtall floundér in
the Canadlan spring surveys in 1987-88, which were estimated to be about 30% of
the mean at these ages from the historic data. Although theé mean estimate of
abundance at these ages had increased by about 50% in the 1989-%0 surveys, STACFIS
concluded that this was not sufficient or its own to recommend a change in the
current TAC.

In retrospect, the rationale used in 1988 to derive the 5,000 ton TAC may have
lead to a somewhat pessimistic view of the resource, given that CPUE data were not
considered directly. in the calculation and that the 1988 survey produced the
lowest estimates of the 1981-83 year-classes. Therefore, it was decided to use a
modified approach in analyzing the indices of abundance, in which the current
levels of the indices of abundance were compared  with the levels during a period
of relative stability in the' stock,

¥rom 1977 to 1984, the Canadian surveys showed a relatively stable index of
abundance at ages 5-7, averaging about 200 million fish. The CPUE index during
these years also showed little trend, and had a mean value of about D,84. Catches
were also relatively stable with a mean of about 14,100 tons. In the 1987 to 1990
surveys, the mean abundance at ages 5-7 was only 78 million, or 38% of the mean in
the earlier periocd. However, the CPUE, which was stable from 1986 to 1989, had a
mean value of about 0.51, which was about 80% of the mean from 1977-84. It was
considered that the CPUE, which was calculated only from the Canadian fleet, was
likely to represent an overestimate of biomass in recent years because the portion
of the stock outside 200 miles was not covered by this fishery. However, this
alone does not account for the difference in the ratios of the indices between the
earlier and later periods (38% in the surveys, 80% in the CPUE) and that the
reduction in stock abundance was more likely to be about 50%.

Catch Prejectiens and Prognosis

STACFIS concluded that the abundance of the stock was currently about 50% of the
abundance in 1977-84 period, when an exploitation rate which produced an average
catech of 14,100 tons did not result in trends in the indices of abundance.
Applying this level of exploitation to the current stock size implies that a catch
of about 7,000 tons for 1991 would not be harmful to the stock in its present
condition. This corresponds to an exploitation rate of less than 15% of the mean
biomass from the Canadian RV surveys in 1988-~90. STACFIS advise3 that the TAC for
1991 be set at 7,000 tons.

The reduction of the TAC to 5,000 tons in 1989 had succeeded in restricting the
catch, which was less than half the value in 1987-88. If the currept TAC of 5,000
tons for 1390 has a similar effect, there will have been a substantial reduction
in catch from the level of about 30,000 tons in 19B85-86.

STACFIS concluded that this stock was no longer declining, although it was still
at .a relatively low level compared to earlier years. The 1984-85 year-class sizes
appeared to be larger than these of the preceding 3 year-classes, and these 2
stronger year-classes will c¢ontribute to the spawning stock in 1990-91. The
estimated increase in population size at ages 5~7 in 1989-90 cver 1987-88 will not
translate into any long-term increases in populatlon slze or catch beyond 1991, as
yellowtail flounder at ages 9+ usually comprise less than 5% on average of the
commercial and RV survey catches, i.e. have essentially disappeared from the
fishery and possibly the populatioen.

The rationale for increasing the TAC to 7,000 tons assumes an exploitatlon pattern
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at age similar to that ocbserved in the earlier pericd (1977-84) when ages 5-8
dominated the catch. It was concluded that the population size at these ages is
now higher than previously estimated, and the fishery could sustain an increase in
catch from these ages before they disappeared from the population after age 8.
This does not acecount for the recent shift in exploitation toward younger
yellowtall flounder in the Regulatory Area.

The size of the yellowtail fiounder in the Spanish catches, along with information
presented on selectivity of mesh sizes for the American plalce fishery in Div.
3LKQ, indicated that the effective mesh size being used in some fisheries in the
Regulatory Area was well below the legal minimum size, and may be as low as 60 mm.
Although impessible to quantify, it was noted that continuation of the current
expleitation pattern in these fisheries could result in a loss in yleld-per-
recruit. :

STACFIS once agaln emphasized that t¢hls fishery will be impossible to manage if
unregulated catches by non-member countrles increase from the low levels of 19§8-
89 to the levels estimated in 1985-8¢,

12. Greenland Halibut in Subarea 0 and 1 SCR Doc. 90/35, 36, 37, 38, 39, 52: SCS Doc. 90/03,
04, 15, 16}
a) Introduction
Description of the fishery and nominal catches. Catches have been rather stable
in the period 1980-89 with an average annual catch of 9,000 tons. Most of the
catch has been taken by Greenland (86% in 1989) in the fjords of West Greenland.
The Greenland fishery is an inshore gillnet and long-line fishery, with 93% of the
total Greenland catch in 1989 taken in Piv. 1A. The newly expanded fishery in the
northern part of Div. 1A (north of 72°N), has reached a level of abcut 1,500 tons,
which 1s about one fifth of the total catch in that Divisien in 198%. A Jjoint-
venture (Greenland-Japan) offshore fishery carried out in Div. 1C-1D by a Japanese
vessal amounted to 1,300 tons. Recent TACs and catches ("000 tons) are as
follaows:
1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990
TAC 25 25 25 25 25 25 25 25 25 25 25
Catch 3 10 9 9 7 10 9 8 9t 5
! provisional data.
b) Input Data
i) Biologigal information

Greenland halibut Is considered a unit stock throughout the Nerthwest
Atlantie with the exception of separate stocks in Gulf of 5t. Lawrence, and
Fortune Bay, Newfoundland. Spawning supposedly takes place in the deeper
waters of the Davis Strait south of €7°N. The larvae are dispersed by the
north golng currents off West Greenland as well as by the south going
currents off Labrador and Newfoundland. Studies on meristic characters of
adults at Newfeoundland, in the Davis Strait, at West Greenland and in the
Denmark Strait leads to the suggestion that Greenland hallbut in the West
Greenland fjords have been under different temperature conditions during
their egg and larval stages, than have specimens from the other
populations.

Observations of young fish have been made mainly at depths of 200-300 m on
the banks off West Greenland north of 65°N and at coastal waters off
Labrader and Newfoundland. Size frequencies in catches from Subareas 1, 2
and Div. 3KL indicates a migration of fish from the banks towards deeper
areas in the Davis Strait as well as towards deeper parts of the fiords in
Subarea 1. Tagging experiments and studies on genetics and parasites
conducted in Subareas 1, 2 and Div, 3KL and Div. 4RST indicate some
isclation of the fijord components ln Subarea 1 and in the population in
Div. 4RsT, while populatieons in the other areas seem to be somewhat
connected and hence assumed to belong to the same spawning stock. The
fjord populations in Subarea 1 and in Div. 4RST are probably alse recruited
from this spawning stock complex in the Davis Strait. Although Greenland
halibut in the fjords of West Greenland show signs of maturation they are
rarely found in ripe condition.
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These data were not conslidered conclusive and Greenland halibut in fjords
at West Greenland are assessed as part of the stock Iin Davis Strait.

i1} Research data

Offshore trawl surveys. Bottom-trawl surveys have been conducted jointly
by Japan and Greenland in Subarea 1 since 1987 ., In 1989 the survey
covered the depth range between 400 m and 1,500 m during April and May.
The bilomass was estimated to 63,300 tons for Div. 1CD. Although the
surveys dilffered from year to year in areas and depths surveyed, the
biomass estimates seemed consistent in the period 1987-89. Within the
period the surveys have showed differences in distribution of the biomass
which may be due te within-year migrations, as the surveys were carried out
at different times of the year. Biological samples from the survey and
samples from commercial catches in the area surveyed showed that sexual
maturation increased from April/May to October/November.

B bottem-trawl survey was conducted jointly by USSR and GDR in Div. 0B in
the autumn of 1989, covering the range 200-1,500 m . The biomass estimate
was 84,000 tons, which is considerably higher (36%) than in 1988. This
increase was considered to be somewhat related to the strong 1984-85 year-
classes previously observed in Canadian shrimp surveys in Div. 2J+3XL.

1ii) Other research results (SCR Doc. 920/36, 37}

A stock identification study using parasite infestation as natural tags
from 5 areas in the western North Atlantic (offshore in Div. 1C and ICES
Subarea XIVb, inshore 1in Div. 1A, 1D, 1F) showed that the southernmost
fjords of West Greenland may not mix as adults with those from the other
areas, although there were some similarities between these samples and
those from the Denmark S$tralt (ICES Subarea XIVb). An additional sample
from Div. 3K was different, but somewhat related to the Davis Strait sample

as a cline in parasite infestation appeared towards this area and further
on to the other areas investigated.

Preliminary results of tagging experiments in West Greenland fiords, showed
some relationship between populations in southern West Greenland fjords and
pepulations off West Iceland.

Estimation of Parameters

Virtual population analysis, A VPA covering Subareas 0, 1 and Div. 2GH was
presented. Catch-at-age flgures for the total area were created using age-length
keys from USSR-GDR surveys carried out in the period 1975-89. However, S5TACFIS
noted that the surveys did not cover the commercially expleited areas, and that
the age composition 1In the surveys which were applied to the catches were
therefore not considered representative for the commercial fishery, hence the VPA
could not be accepted as an account of the status of the stock.

Prognosis

As the USSR and Japanese offshore surveys do not cover the whole area of
distribution of Greenland halibut in %Subareas 0+1, and as the biomass in Div. OA
as well as in the inshore areas of Subarea 1 is not known, STACFIS had no basis
for an analytical assessment on which to advise a precise level of catch for 1991.
However, based upon the available information, STACFIS advises that the present
TAC level of 25,000 tons be maintained. STACFIS further advises that expansion of
the fishery should be directed primarily towards areas outside the areas that are
at present explolted by the fishery.

Considerations on a Combined Assessment for Subareas 0, 1, and 2 and Divisions 3KL

Last year STACFIS recommended that consideration should be given to the biological
and practical implications of combined stock assessments for Subareas 0, 1, and 2
and Div. 3KL. Biological information was summarized, and STACFIS agreed that from
a biological point of view there is no reason to maintain two separate assessments
for the area as discussed in the section on biological information and other
research above.

At present practical limitations impede such a combined assessment. The surveys
are conducted in offshore areas whereas most of the fishery ls conducted mainly in
inshore areas of Subarea 1, and coastal areas of Subarea 2 and biv. 3KL.
Therefore, the components o©of the stock exploited by the fishery can be
considerably different from the pertion of the stock surveyed. Furthermore, the

age composition of the catch is quite different from that found In the trawl
surveys.
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Greenland Halibut in Subarea 2 and Divislons 3KIL (SCR Doc. 90/51, 52, 37; SCS Dee. 90/05,

12,

a}

b)

16)
Introduction

Greenland halibut catches in Subarea 2 and Div. 3KL have averaged between 25,000-
30,000 tons annually from 1970 to 1976 with the 1978 catch at 38,500 tons being
the highest since the beginning of the fishery in the early-1960s. Catches
declined rather steadily since 1978 to reach an all time low of about 16,000 tons
in 1986. The fishery improved to the extent that the 1987 catch of 30,900 tons
was nearly double the 1986 catch and above the average over the last 18 years,
The 1988 and 1989 catches, however, were again near the lowest in the time series
at 18,900 tons and 20,100 tons respectively. Most of the 198% catch was accounted
for by Canada with 11,800 tons followed by EEC with 3,200 tons, the GDR with 1,700
tons and Farce TIslands, Japan, Peocland and USSR accounting for most of the
remainder. The Canadian trawler catches were %00 tons, compared te 600 tons in
1988, and were taken mainly in Div. 3K during April, May and August. The inshore
gillnet catches were mainly in the southern Divisions of 3K (5,800 tons) and 3L
{2,500 tons) with 2,200 tons taken in Div. 2J. The glllnet fishery occurred
primarily Quring the months between July and Octcber., Catches by other countries
varied throughout the year, quite often in cenjunction with catching other
species. However, while Div. 3L had been rarely directly fished for Greenland
halibut by countries other than the coastal state, catches of 4,100 and 3,300 tons
were reported by the EEC in 1988 and 1989 respectively. Recent TACs and catches
{*000 tons) are as follows:

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990

TAC! 35 35 55 55 55 15 100 100 100 100 50

Catch 33 31 26 28 25 19 16 31 19 19*

! TAC for Div. 2J+3KL only for 1977-84.
? provisional data.

Input PRata
i) Commercial fishery data

Considering the nature of this fishery, the migratory behavicur of this
species as well as the low levels of directed catch, 1t was difficult to
obtain catch rate data which were accurately representative of total stock
size. Data that are available [mainly Canada (HN)], however, <ould ke
helpful as indicators cf distribution and abundance in leccalized areas.
The only time serles of catch rate directed data available for recent years
was from Div. 2J during the summer. The catch rate declined steadily from
1.51 tons/hr in 1984 to Q.56 tons/hr in 1986 then increased toc 0.82 tons/hr
in 1987. This level was higher than that observed for 1982 (0.6l tons/hr)
but still below the levels of 1983-84. It subsequently declined in 1988
{0.38 tons/hr} to the lcwest observed during the period examined. During
1989 the level of directed catch by this fleet for Greenland halibut was
insignificant and was therefore not reported here, However, data freom the
Portuguese trawler fleet for the same time period in 1989 for Div. 3L
suggested catch rates equivalent te those of 1982 above.

Age compositions from only the Canadlan fishery were available for 1989,
These indicated that mere than 53% of the Canadian catch was comprised of
age 7 with 94% of the catch in the age range of 6-8. This age composition
was wvirtually ldentical to that reported for the Canadian catch in 1988,
Considering that the highest proportion of the commercial catch is taken by
gillnet fishermen in the southern range of the stock, the exploitation of
these few relatively young age-groups would likely be maintained.
Furthermore, it can be expected that this fishery, which explecits such few
age-groups, would be highly sensitive to fluctuatlons in individual year-
class strengths. Cn the other hand, length frequency distributions
available from the newly developed fishery for Greenland halibut in the
NAFO Regulatory Area of Div. 3L by EEC-Portugal in 1989 indicate that the
catches are comprised mainly of older fish with the modes of the length
frequencies likely to be largely representative of 8 year old fish. This
fishery 1is belng prosecuted in- depths greater than 800 m and appears to
have intensified in the early months of 1990 according te Canadian
surveillance observations.
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i) Research vessel surveys

Estimates of biomass from Canadlan autumn groundfish surveys in Div. 2J
(1377-8% down to 1,000 mj, 3K (1976~89 down to 1,000 m) and 3L (1981-89
down to 366 m} were reviewed with values for most missing strata estimated
using a multiplicative analysis model. For the area estimated in bDiv. 2J
in 1989 the bilomass estimate was 43,000 tons, which was the second lowest
in the time series. The previcus low was in 1988 at 35,000 tons. The
average biomass estimate over the time series is 69,000 tons.

In Div. 3K, the 13839 biomass estimate was 73,000 tons which was near the
lowest in the time series, although very simllar to estimates provided for

1987 and 1898B. The average biomass over the time period for this Division
is 85,000 tons.

In Div. 3L, the 198% biomass estimate was 13,000 tons similar to the 1986,
1987 and 1988 estimates. These estimates were within 20% of the average
biomass for Div. 3L of 16,000 tons since 1981. For Div. 2J, 3K and 3L
combined, the estimated biomass for 1989 was 129,000 tons compared to
122,000 tons in 1988.

Trends in biomass by Division indicated that for Div. 2J there has been an
overall decline from about 108,000 tons in 1982 to an average of about
39,000 teons in 1988-89, a decrease of nearly 3 times. 1In Div. 3K, on the
other hand, with the exception of highpelnt estlmates in 1983, 1984 and
1986, the estimated biomass has been relatively stable at akout 75,000-
80,000 tons since 1978. The estimated biomass in Piv. 3L accounted for a
much smaller portion of the stock although very little deep water was
surveyed. Biomass estimates from this Division have been stable since fall
surveys began in 1881, at a level of about 13,000 tons. The overall
combined trend, however, shows a considerable decline in bilomass since 1984
largely because of historic high levels in Div. 2J. Recent levels are
about half of earlier estimates although they appear to be relatively
stable during 1988 and 19839,

No Canadian surveys were conducted in Div., 2GH in 1989, however, a joint
USSR-GDR survey estimated biomass to be about 43,000 tons which was similar
to estimates previously reported from Canadian surveys in Div. 2GH in 1987
and 1988. For USSR surveys in 1987-89 in Div. 3K and 3L the results also
indicated relative stability.

From the Canadian groundfish surveys in Div., 2J, 3K and 3L the dominant
age-class in the 1987 survey was age 3 which represents the 1984 year-class
and was more abundant than any other year-classés at age 3 in the Div.
2J+3KI1, series. Up to 1988, thils year-class was also the most abundant
year-class at age 4 than any other In the serles, and again at age 5 in the
1989 survey., The 1989 survey indicates that the 1985 year-class may also
be quite =strong, an ocbservation also supported from the results of USSR
surveys. In the previous assessment an examination of data from shrimp
surveys showed that the 1985 year-class dominated the catches at ages 1, 2
and 3 also suggesting a particularly strong year-class. Unfortunately,
similar data from shrimp surveys are unavailable from 1989.

A comparison of relative year-class strengths at age 5 from Canadian autumn
surveys in Div. 2J, 3K and 3L suggested that the 1976, 1977, 1981 and 1982
year-classes were average, with the 1978 and 19%80 year-classes possibly
average to just above average. The 1983 year-class was estimated to be
relatively strong from Div. 3K and 3L data, hewever, it was weak according
te Div. 2J data. The 1984 year-class, on the other hand, was estimated to
be strong throughout the area and was similar in strength to that of the
1979 year-class.

Estimation of Parameters

STACFIS recommended in June 1983 that an attempt be made at an analytical
assessment of that portion of the Greenland halibut stock covered by the fishery
and the surveys in Subarea 2 and Div. 3K and 3L for consideration at the June 1990
mesting. An SPA was performed which was calibrated with ADAPT wusing the
commercial catc¢h-at-age from 1978-88 and the Canadlan research vessel surveys
index of abundance developed from data collected in Div. 2J, 3X and 3L,

The estimates of abundance from the model were significant at ages 6-12. The
estimates of catchability (RV slopes) were extremely high (over 2.0 for most ages}
and considered to be unrealistic for this species, for which previcus wvalues of
catchability had been estimated to be as low as 0.20. The model also showed
unacceptable patterns in the residual matrix and suffered from lack of fit in many
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of the age-by-age analyses.

Given the estimates in the SPA of stock size obtained from RV surveys aleng with
the recent catch levels from this stock, it was obvious that the estimates of
population numbers and fishing mertality from the SPA were not realistic.
Although the SPA may be useful in indicating a decline in stock size from the
late-1970s to the present, it is known that both immigration and emlgration, by

age and

by year, occur in thils stock and are likely to be highly variable. It is

clear that such movements have affected both the estimates from surveys and the
age composition of the commercial catch and may explain the variakle and high
values of F at some ages in certain years. The analysis appears to serve little
more than emphasize the significance of these factors. Thus, little faith can be

placed in the SPA as a true measure of steock composition and size until these
migration factors can be quantified.

d) Prognosis
The TAC of 100,000 tons, set in 1985, was put in place for 1986 based largely upen
high survey biomass estimates, potentlally gcod recruitment, and what was
considered to be low fishing mortality. The biomass was estimated in excess of
400,000 tons of which 200,000 tons was estimated for Div. 2GHE alone. The 1987-88

results

for Div. 2GH based upen more appropriate survey design and data analysis

suggested that these two Divisions contained about 38,000 tens, In Piv. 2J, 3K

and 3L,

the estimated blomass had declined from about 225,000 tons in 1984 to

nearly half that level in 1988. Estimates of blomass from 1989 surveys indicate
that the stock had remained relatively stable, however, there was some potentially
goad recruitment for the future. Since the existing fishery prosecutes relatively
young age-groups, the success of the fishery will remain contingent upen the
strength of the recruiting year-classes mainly in age groups 6-8. These age
groups in 1991 represent the 1983, 1984 and 1985 year-classes.

e) Catch Projections

Consldering the evaluation of the SPA, STACFIS concluded that an acceptable
analytical assessment of this stock will likely remain unattainable until at least
the migration factors can be gquantified. Therefore, advice on this stock will
continue to be dependent largely upon an evaluation of research vessel survey

results
surveys

. Glven that the estimated stock size has remained stable in the 1989

compared to those of 1988 STACFIS advises that the TAC of 50,000 tons in

effect for 1990 remain in effect for 1991.

Roundnose Grenadier in Subareas 0 and 1 (SCR Doc. 90/06, 39, 75; 3C% Doc. 90/05)

a) Introduction

A total catch of only 49 tons have been reported to NAFC to date for 1989,
compared with 540 tons reported for 1988. Catches since 1978 continue to be
restricted to by-catches in the Greenland halibut Ffishery. Recent catches and
TAC= (*0Q00 tons) are as follows:

1980 1581 1982 1983 1984 1985 1986 1987 1988 1989 1990

TAC

Catch

8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

1.7 9.5 ¢.r 0.1 0.1 0.1 0.1 0.4 0.5 +1

1

Provisional data.

b ' Input Data

1)

i1}

Commercial fishery data

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

Research data

The results of a research survey in Subarea 1 by Japan and Greenland in
1989 were presented. The total estimated trawlable biomass was determined
to be only about 5,900 tons. This compares with an estimated 45,700 and
44,000 tons from the 1988 .and 1987 surveys respectively. It was noted that
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the bottom temperature where most of the blomass was found (3.4°C) was the
same as that in 1988. It is belleved that the lower estimate was due to a

feeding migration of the fish out of the survey area, since catch rates
increased later in the year.

USSR research data alsc suggested that grenadier were distributed outside
the survey area, being deeper than the depths surveyed in 1989. None were
found in depths <B00 m, and catches increased to 200-300 kg/tow deeper than

1100 m. The percentage roundnose grenadier increased with lncreasing
depth, as did the size of the fish.

¢ Prognosis

STACFIS noted the continuing lack of commercial data for this stock due to
continued low catches. It was observed previously (NAFO Sci. Coun. Rep., 1987,
page 71} that the present TAC of 8,000 tons represented an exploitation level of
<10% of the biomass estimated from a 1986 Canadian survey, but is almost 20% based
on the biomass estimates from the 1987 and 1988 Japanese surveys (NAFC Sci. Coun.

Rep.,

1989, page 86). Although the 1989 biomass estimate is about 10 fold less

than those of 1987 and 1988, this is not considered to be realistic. STACFIS
advises that the 1991 TAC should remain at the 1990 level of 8,000 tons.

15. Roundnose Grenadier in Subareas 2 and 3 {SCR Doc. 90/06, 75; SCS Doc. 90/05, 16)

" a) Intreduction

The provisional 1989 catch of 5,240 tons was down by about 1,000 tons from the
reported catch in 1988 (6,291 tons). The catch by EEC-Portugal totalled only
apout 300 tens, about 600 tons less than 1988. Landings by USSR were up by about
600 tons, but those of the GDR were down by about 1,000 tons. Nominal c¢atches
remained low compared to those prior to 1979. Recent catches and TACs {'000 tons)
are as follows:

1980 1981 1982 1983 1984 1985 1986 1987 1988 1985 1990

TAC

Catch

30 27 21 11 11 11 11 11 11 11 11

2 7 4 4 4 5 7 8 3 5!

1

Provisional data.

by Input Data

i)

i1)

Commercial fishery data

Catch and effort data were available from ICNAF and NAFO for the period
1967-88, and from the Canadlan Observer Program for perlod 1978-89, The
two data sets were analysed separately using a multiplicative model to
derive two estimates of standardized catch rate and effort. The ICNAF/NAFQ
data series indlcated that catch rates were highest in the early-1970s, but
had gradually declined since then. Catch rates remained fairly constant
from 1981 to 1986, but appeared to have declined somewhat since then ({Fig.
18). The serles derived from the Observer Program also appeared stable
from 1378 to 1986 although there was considerable inter-annual variability.
Catch rates from this series have also declined somewhat since then.

S5TACFIS noted that it was unclear whether the observed decline in catch
rates in recent years was an ilndicator of stock status, or availability to
the fishery. Some evidence was presented which suggested that the fish may
have been distributed deeper in recent years, and were therefore less
available to the fishery. ‘fTherefore, some questions exist concerning the
use of these as indicators of stock status.

Catch-at-age data

Length frequency data for 1989 were available from the Canadian Observer
Frogram. The anal fin length of commercial catches decreased as the year
progressed in both USSR and GDR fisheries.
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Fig. 18. Roundnose grenadler in Subareas 2 and 3: catch-rate data serles from
the commerclal fishery. :

Catch-at-age and welght-at-age estimated from USSR and GDR fisheries were
available for 1979-89 periocd. Ages 2 to 19 were caught, with ages cf about
6-13 dominating in most years. STACFIS noted that a single age-length key
was used to construckt the catch-at-age.

i11i) Research data

The results of a research survey in Subarea 2 and Div. 3K by USSR in 1989
were presented. Fishing was carried out at depths of 400-1500 m, with
grenadier being caught at depths >500 m in bottom temperatures of
3.4-3.5°. Larger flsh were caught in deeper waters, mean length being
about 43 ecm in 700-800 m, and about 61 em in 1300-1400 m. Az has been
noted previously, fish caught in Div. 3K were smaller than those in the
more northern areas. Males predomlnated with a ratio of 60:40.

An examinatlon of research catch-at-age data for Subareas ¢ to 3 comblned
indicated a modal age of 8 to 10 from 1983 threough 1989. This was similar
to the modal age of the commercial catches Iln Subareas 2 and 3,

Estimation of Parameters

i) - Sequential populaticn analysis

Two independent SPA analyses were carried out. Both utilized age-by-age
calibrations and commercial catch-rate data. For both, natural mortality
was assumed to be 0.15. The first analysls used catch-rate data from the
USSR fleet, and each age was calibrated independently.

The secénd analysis utilized the Canadian Observer Program catch-rate data
in an ADAPT formulation, callbrating over all ages (2-19).

Assessment Results

Results of the SPA using USSR vessel catch rates indicated a biomass of 48,100
tons In 1989 with an abundance of 236.9 x 10° fish. Except for age 2 population
numbers, all estimated parameters were significant using the ADAPT formulation.
The analysis resulted in an estimated 1989 abundance of 306.8 x 10° fish with a
biomass of 57,700 tons.
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Prognosis

Although the 1989 population estimates from the twe analyses were reasonably
close, STACFIS concluded. that they are not representative of the true stock size.
It is known that roundnose grenadier are distributed in depths down to at leéast
3000 m. At present, the fishery is not prosecuted below about 1600 m, and an
unknown portion of the stock exists in depths greater than those currently fished.
It has been pestulated that in recent years grenadier have distributed deeper
relative to the fishery. This ls perhaps supported by the observation that the
exploitable biomass, as determined from the ADAPT analysis, has beeén close to, or
less than the reported catch in recent years.

STACFIS concluded that in its present form, SPA is not an appropriate tocl for the
assessment of roundnose grenadier in Subareas 2 and 3. Also, current survey data
available do not provide reasonable estimates of population size because all
inhabited depths are not surveyed, and the proportion of grenadier in deeper
waters 1s unknown. It is also possible that this propertion changes between
years. If there is a trend in recent years for grenadier to be distributed
deeper, then the recent decline in catch rates may be reflecting this
re~distribution rather than stock status. Last year, STACFIS concludéd that the
recent low catch rates were not the result of by-catch restrictions (NAFO Sci.
Coun. Rep., 1988, page 98).

Given the above, STACFIS concluded that there are insufficient data upon which to
base an assessment. STACFIS advises that the precautionary TAC level of 11,000
tons should remain in place unti]l further information becomes available. It was
noted that catches in recent years have been below thils precautionary level, but
STACFIS noted that most of the recent catches have been taken in Div. 3K whereas
the TAC applles to all of Subareas 2 and 3.

Wolffish in Subarea 1 (SCS Doc. 90/14)

a)

b}

Introduction N
The nominal catch reported for West Greenland waters includes two specles:
Atlantic wolffish (Anarhichas lupus) and spotted woelffish (A. minor). Since 1957,
the combined neminal catch of both species has been in the range of 1,000-6,000
tons.

The fishery is partly a small-scale dlrected fishery and partly a by-catch in the
trawl fishery for cod. Recent catches (000 tons}) are as follows:

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990

Catch 5 4 4 3 2 2 2 2 2t 1!

! provisional data.

Catch Projecticns

Until more hiological data and separate catch statistics for the two species
become available, it is not be possible to carry out any assessment. The previous
advice of 5,000-6,000 tons corresponding to the average catch in the 1970s could

be a sustained yleld. Therefore, STACFIS finds no reason te change the previous
advice of 5,000-6,000 tons.

Capelin in Division 3L

Discussion on this stock was deferred until the September 19390 meeting.

Capelin in pivisions 3N and 30 (SCR Doc. 90/07, 6l; SCS5 Doc. 90/05)

a)

Ingroduction

Nominal catches in these Divisions increased from about 750 tons in 1971 to
132,000 tens in 1975 and declined to 5,000 tens in 1978. During this period, most
of the catch was taken by USSR trawlers and Norwegian purse seiners. The fishery
was closed during 1979-86. The provisional catch in 1989 was 9,776 tons reported
by Japan, Norway and USSR. The USSR fishery occurred on prespawning capelin while
the Japanese .and Norwegian fisheries occurred on the capelin spawning grounds in
the Regulatory area. Recent TACs and catches (*000 tons) are as follows:




b}

<)

d)

g9

1980 1981 1982 1983 1884 1985 1986 1987 1988 1989 1990

Advised TAC 0 0 -t 0 -0 0 0 10 10 28 30
TAC c G 0 a 0 0 0 10 15 28 30
Catch ¢ ¢ 0 G 0 Lt 0 1 7t 102

1 No STACFIS advice.

? provisional data.

Input Data

1} Commercial fishery data

The catch rates in the USSR midwater trawl fishery during May 1989, as
reported by Canadian observers, was 3.3 tons/hr and 36.5 tons/day, an
increase over the 1988 catch rates cof 2.8 tons/hr and 33.0 tons/day. A
preliminary estimate of the 1983 catch rate of BMRT trawlers from Soviet
data was 42.8 tons/day.

The 1986 (77%) and 1985 (19%) year-classes predominated in the 1988 USSR
fishery. Over 90% of the fish in these year-classes are expected to spawn
in 1989.

1i) Research data

An accustic survey by Canada in Div. 3N during 24 June-3 July 1989 provided
a biomass estimate of 29,000 tons. This estimate was the lowest on record
and well below the average {1881-88) of 303,000 tons. Some commerclal
fishing had concluded prior to the survey suggesting that the survey may
have been too late to cover the peak spawning concentration of capelin.
Thus, this estimate may have been biased downwards although it was not
possible to quantify this. The 1986 and 1985 year-classes dominated,
accounting for 80% and 10% of the estimate by numbers, respectively.

The USSR surveyed a portion of Div. 3NC as part of a Div. 3LNQ acoustic
survey during 18 May-5 June 1989. An estimate for the Div. 3NO stock could
not be extracted from the fotal blomass estimate. STACFIS noted that
separate estimates for Div. 3L and 3N0 wlll be available in the future.

Results of a Soviet O-~group survey during 21 November-9 December 1988
indicated that the 1988 year-class was slightly stronger than the 1983
year-class which had been the strongest in the series. Results from a
similar survey conducted during 19 November-9 December 1989 showed the 1989
year-class to be about 70% of the strength of the 1983 year-class. This 0-
group survey has been ongeing since 1983 and STACFIS recommends that the
UsSsR O-group survey be cantinued to provide a database that can be
evaluated as an indicator of recruitment.

Catch Projections

No stock projectlons were made for capelin in Div. 3NO because estimates of the
1987 and 1988 year-classes were not available for this stock. STACFIS considers
an expleoitation rate of 10% of the mature biomass to be appropriate for the Div.
38O capelin stock. The average spawning biomass (1981~-88) is 303,000 tons.
STACFIS has no basis on which to change its previous advice and STACFIS advises
that the 10% target removals be based on the average spawning biomass, 1981-88,
indicating a cateh of 30,000 tons in 1991,

Recommendations

Catches in thils stock are increasing with the entry .of new fleets and STACFIS

recommends that sampling data for all components of the capelin fishery in Div.

3NC, including details on timing and location of the fishery, be collected.
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Squid in Subareas 3 and 4

a) Introduction
Nominal catches of short-finned squid (Illex illecebrosus) in Subaréas 3 and 4
peaked at 162,000 tons in 1979, and then decliried to les$ than 2,000 téns during
1983-88. The provisional catch in 1989 was 6,537 tons. Récént catcles and TACs
{7000 tons} are as follows: :

1980 1981 1982 1983 1984 1985 1986 1987 1588 1989 1990

TAC 150 150 15¢ 150 150 150 150 150 150 150 130
Catch 70 33 13 + 1 1 + 2 1! 7"
! Provisional data,

b) Catch Projections
Bacause of the short life span of squid and unprédictable variability Lin
availability, no catch projections can be made for 198%1.

Shrimp in Subareas 0 and 1 (SCR. Doc. 90/44, 46, 63, 65 and 90).

a) Introduction
The nominal catch of shrimp in the offshore aféas of Subarea 1 south of 71°N and
the adjacent part of Subarea 0 increased from less than 1,000 tons before 1972 to
almost 43,000 toms in 1976, fluctuated thereafter, but has been at a level about
45,000 tons during 1985-88. Preliminary statistiics for 1989 indicate total catches
of about 51,000 tons. This offshore fishery has béen refulated by TAC since 1977
(Table 11a, B).
In both 1988 and 1988,  there was a southward shift if this offshore fishery with
more effort being expended in Div. 1C and 1D than in precedirng years.
An offshore fishery began north of 71°N if 1985 and ylelded about 4,300 toéhs that
year. The catches increased to about 11,000 torns in 1986 and 1987, and decréased
thereafter to 2,500 tons in 198%. In 1989 the flshery occurred from May to
December. This fishery occurs outside the fishing areas in Subareas ¢ and 1 for
which TACs have been advised.
The West Greenland inshore shrimp fishery has' been relatively stable with
estimated catches of 7,000-8,000 tons annually from 1972 to 1987 {except for
10,000 tons in 1974). Preliminary catch statistlcs indicate an increéase to 9,900
tons in 1988 and 14,400 tons in 1889.
Recent catches and TACs {tons) are shown in Table 11A; B.

b) Input Data
i} Commercial fishery

Catch rates. Catch and effort data for the shrimp fishery in 1989 were
available from’ Canadian vessel logs' from Subarea 0 and from French,
Greenland and Norwegian logbooks from Subarea 1. Mean catch-rate indices
for the Canadian fishery 1in the July-September perliod iIn Div. CA
(standardized to' 1980) and for seven Greenland trawlers (721-1,000 GRT) in
Div. 1B are given iIn Table 12. The Greenland index is stanhdardized for
vessel, year, month and area using a multiplicative analysis.
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Table 11A. Shrimp in Div. OA and Subarea l: nominal catches and TAC (tons) included in TAC advice.

1980 1981 1982 1983 1984 1985 1986 1987 1988" 1989 1990*

Div., OA Canada 59 1,590 858 2,030 448 233 126 3,232 6,087 7,238
Denmark - 1,923 9486 2,621 526 916 1,208 329 - -
France - - - - 436 - - - — _
Faroe Islands - 1,686 - © 156 730 142 530 2,359 - -
Greenland 815 85 B - 2 1,349 1,131 - - -
Total 874 5,284 1,812 5,413 2,142 2,640 2,995 6,140 6,087 7,235

SA 1 Offshore, South of 71°N

Canada 590 - - - - - - - - -
Denmark 872 495 959 451 397 417 572 502 312 391
France 247 535 672 408 404 416 535 596 423 420
Faroe Islands 3,554 1,234 530 1,583 360 471 481 474 421 47¢
Greenland 27,501 28,197 32,016 30,92% 32,129 37,788 39,537 37,998 35,947 42,164
Norway 3,014 1,055 838 483 451 455 464 450 459 448
Total 35,778 32,016 35,015 33,854 33,741 39,547 41,589 40,020 37,562 43,899
0+1 offshore catch? 36,652 37,300 36,827 239,267 35,883 42,187 44,584 46,160 43,649 51,134
0+1 advised TAC? 29,500 29,300 29,500 29,500 29,500 36,000 36,000 36,000 36,000 44,000 5G,000
0+1 effective TaC? 29,500 35,000% 34,800° 34,625 34,925 42,120' 42,120* 40,120' 40,120* 40,120° 44,975

Preliminary data.

south of 71°N.

Including TAC of 5,000 tons in SA& 0.
Including TAC of 6,120 tons in SA 0.
Including TAC of 7,520 tons in Div. DA.

e W N

Table 11B. Shrimp in Div. DA and Subarea 1: total nominal catches.

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989t 1990

SA 1 offshore
" {south of 71i°N)

Greenland (N of 71°N) - - - - - 4,349 11,045 10,700 6,660 2,522
Greenland (Inshore?) 7,500 1,500 7,500 7,500 7,500 7,500 7,500 6,921 10,233 14,428

35,778 32,016 35,015 33,854 33,741 39,547 41,58% 40,020 37,562 43,899

SAY Total 43,278 29,516 42,515 41,354 41,241 51,3%6 60,134 57,641 54,435 60,849

* preliminary.

2 1Inside 3-mile limit. Inshore component of total catch 1980-86 was estimated.

Table 12. Shrimp in Div. 0A and 1B: CPUEAindices from the Canadian fishery
{July-September) in Div. OA and Greenland fishery (standardized, all
year) in Div. 1B, 1976-89,

1976 1877 1978 1979 1380 1981 1982 1983

Canada 0A - - - -~  g.60' 0.66 0.78 0.63

Greenland 1B 1.05 1.27 1.01 0.93 1.05 1.07 1.26 1.20

H 1984 1985 1986 1987 1988 1989

Canada 0A G.64 0.61 C.67 1.31 0.92 0.90
. Greenland lle 1.10 1.25 1.17 1.55 1.27 1.00
Greenland iB? - - - 1.75 1.1 1.00

Indexed to 1980,
Standardized index for seven trawlers (721-1,000 GRT}).

3 sStandardized index for 27 trawlers, catch of shrimp »8.5 g.
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Due to the uncertainty in the interpretation of these catch-rate series
caused by possible changes in discarding procedures in recent vyears, a
standardized catch-rate index for shrimp of slzes, for which discard is
unlikely or at least negligible, was produced. Logbook data for Div. 1B for
22 sea-processing trawlers reporting their catches by different size
categories .were used In a multiplicative analysis similar to the one used
for the .seven Greenland trawlers. Only catches of shrimp »8.5 g (considered
to be females) were included. Data were sufficient only for 1987 to 1989,

The Canadian catch-rate index remained stable from 1984 to 1986 and
increased sharply in 1987 followed by a decline in 1988 by approximately
28%. In 1989 it remained at the same level as In the year before, The
Greenland index showed a slightly increasing trend from 1979 to 1986,
followed by an increase similar te the Canadian data. It decreased again in
1988 and 1989 by 18% and 21%, respectjvely.

The catch-rate index for large shrimp showed a significant decrease between
1987 and 1989 (8% from 1987 to 1988 and 38% from 1988 to 1989; Fig. 19),
also for the winter period when aggregation of ovigerous females usually
led to a high catch rate, Using the same model and data, but including the
total reported catch of shrimp, showed a significant decrease in the mean
catch of shrimp <8.5 g (i.e. mainly male .and juvenile shrimp} from 1987 to
1988, while the mean catch of thils group was similar from 1988 to 1989.
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Flg. 19. Shrimp in .Subareas 0 and l: CPUE indices standardized for 1989 from
Div. 1B compared with total offshore catches (excluding catches in

the Northwest Greenland area north of 71°N).

STACFIS agreed that catch and effort data by area and month for all fishing
areas should continue to be provided for future assessments.

Biological data. Size compositicns of samples from the commercial shrimp
catches in Div. OA in 1989 were very similar to the previous two years. The
reduction in numbers caught per unit of effort from 1987 te 1983 occurred
over all size/age groups.

Canadian catch-at-length data from Div, QA from 1980 to 1989 indicated that
the mean size of the largest mode decreased during 1983-85.

STACFIS ‘noted the absence of length composition data from the commercial
fisheries 1in Subarea 1 and stressed the neccessity that such data be
provided on a time series basis for all fishing areas and fleets.

Shrimp discards. In Subarea 0, ohservers estimated discarding rates
{relative to the shrimp catch) to be at the same level as in preceding
years. Since 1980, the observed average discard has fluctuated between 2%
and 5%. No data on discards were available for the fishery in Subarea 1,
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but recent changes in discarding practices are discussed under Section c.

By-catches. In Div. OA, observer data on catch composition from June to
Novemoer 1989 showed that small redfish comprised between 9% and 16% of the
catch by weight, with maximum cccurrence in July and August. Mean catch
rates of small redfish and Greenland halibut in 1989 were clese to those
for 1988, namely B2 and 11 kg per hour, respectively.

No data were available on by-catches in Subarea 1.

ii) Research vessel surveys

In July-August 1989 a stratified-random trawl survey was carried out in
Div. 0A and 1A-1D to assess the distribution and trawlable bilomass of
shrimp. The area covered was similar to that investigated in the July 1988
survey. The trawlable biomass estimate obtained by the swept area method in
1989 was 185,000 tons (* 39%) in the areas south of 69%°30'N, and 11,725
tons (tf 58%) in the northern areas, compared to 138,000 tons in the
socuthern area and 24,500 tons in the northern area in 1988. In the 1988
survey it was not possible to directly measure wing spread of the trawl
used, and the swept area for each haunl used in calculations had to be based
on a wing spread estimated from tank experiments. Model experiments
suggested that the wing spread was between 24 and 2% m in 1988 and between
16 and 19 m in 1989, In-situ measurements in 1989 confirmed the latter
range with a mean value of 17.2 m. Due to the difference in net gecmetry
between 1988 and 1989 it is difficult to compare directly the biomass
estimates obtained in the twe years.

In 1989, a higher proportlion of the stock was found in the scuthernmost

area. In 1988, 26% of the estimated biomass was found socuth of 67°N, while
in 1989 41% was estimated for that area.

Shrimp samples from the 1988 and 1989 surveys indicated that, in 1588, the
overall proportion between number of males and females in the surveyed
stock was 72/28, while for 1989 the proportion was 86/14. The samples also
indicated an overall reduction in mean welght of shrimp from 6.4 g in 1988
to 5.7 g in 1989,

Assessment Results

Figure 19 shows offshore catches in Subareas 0 and 1 (excluding catches from
Northwest Greenland), the catch-rate index for seven Greenland trawlers in Div.-1B
and the new standardized index for mean catch of large shrimp. The southward shift
in the flshery in recent years may affect the interpretation of the CPUE-indices,
which refer only te Div. 1B. This, however, remains the most important fishing
area where about half of the total offshore catch was taken {n 1989. The CPUE in
the southern area increased from 1987 to 1988, and the fishing effort increased
substantially from 1987 to 1989. While a number of interpretations for this
increasing trend is possible, the decrease in catch rate from 1987 to 1989 in Div.
1B seems to reflect some decrease In abundance or avallability over the period.

Considering that survey results indicate a relatively bigher proportion of small
shrimp in 1989 compared te 1988, and that the commercial catch rate of males in
the index series for 22 Greenland sea-processing trawlers did not increase between
the two years, higher non-reported discards in 1989 than in 1988 are indicated.

In 1989, a larger proportion of the total offshore catch in Subarea 1 was taken in
Div. 1C and 1D compared to earller years. Survey results also showed an increase
in biomass south of Div. 1B. It appears, therefore, that in 1989 a higher
proportion of the stock biomass was found south of &7°N. There Is also an
indication that the overall population .is now composed of smaller shrimp than
previously. The increase in the abundance seen in the southern areas may be an
effect of the relatively low fishing intensity in that area in 1987 and 1988, and
hopefully the northern area will show a similar increase in abundance by the lower
fishing there in 1989,

Prognosis

All CPUE indices show a decrease since 1987 which may reflect a decline in stock
abundance. Mean weight |[size) of shrimp appears to have decreased between 1988
and 1989, and data suggest that the medal length of females decreased from 1983 to
1985, :

These observations warrant more caution in the provision of advice for 1921. The
TAC of 50,000 tons advised in 1989 for 1990 might lead to removals which are at or
above what the stock can sustain. The reported catches in recent vears have
exceeded both the advised and the implemented TACs, and possible changes in
discard practices may also-have contributed te higher than advised remcvals from
the stock. The data available are not sufficlent to determine an appropriate
lower catch level,” but suggest caution in the short-term expleitation of this



e)

94

regource. Therefore, STACFIS advises that the TAC for 1991 not exceed 50,000 tons.
STACFIS at the same time expresses great concern over the possibility of
increasing discard rate and recommends that direct observations on discard of
shrimp in the shrimp fishery be made.

The Greenland Shrimp Fishery North of 71°N (SCR Doc¢. 90/44 and 63)

Catches and TACs set (since 1987} for the entire history of the fishery off
Northwestern Greenland are given In Table (11}. Data suggest that the stock
declined substantially between 1985 and 1988. Fecundity data suggest that berried
females in this stock carry significantly less (20-40%) eggs than do females ({(of
same size) at West Greenland (66°N). Therefore, reproduction in the north might be
low compared to more southern stocks. This, coupled with a decrease in the
abundance of large shrimp (i.e. females) might affect future recruitment teo the
stock. Therefore, as a c¢autious measure, it is suggested that the level of
exploitation in 1991 should not exceed the 1989 level (2,500 tons).

21. Shrimp in Depmark Strait (SCR Do, 90/11, 12, 42, 62, 64, 82, "91)

a)

Introduction

The fishery on this stock was initiated in 1978 and increased during the following
years to around 12,500 tons in 1988. In 1989 catches taken by Danish, Farocese,
French, Greenlandic, Icelandic and Norwegian vessels decreased to around 18,700
tons. Reported catches and TACs throughout the history of the fishery are given in
Table 13.

The shrimp fishery 1in Denmark Stralt takes place primarily in the area of Strede
Bank and Dohrn Bank as well as on the slopes of Storfjord Deep. The available
fishing ground at a given time depends heavily upon the 1lce conditions. The main
fishing area extends from approximately 65°20’'N to 67°30‘’N and between 28°W and
33°%. During the last five years about 60 vessels participated in the fishery on
the western side of the midline, and in 1987-89 about 30 vessels on the eastern
side of the midline.

Table 13. Shrimp 1n Denmark Strait: nomlnal eatches and TAC {teons}.

Natien 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988* 1989} 1990’
Danmark - - 02 581 740 204 443 353 500 555 444 329
Faroe Islands - - 4,233 713 137 443 668 - €74 727 595 679 595
France - - 50 353 414 291 500 642 780 1,030 494 3Bl

Greenland
Iceland
Norway

Tetal

- - 200 1004 1,115 1,467 2,250 2,596 5,781 6,627 7,456 5,981
363 4835 759 125 - 43 742 1,7%4 1,150 1,330 1,424 1,32%
- 800 2,461 2,016 1,896 1,727 2,128 2,051 2,026 2,041 2,052 2,098

363 1,285 8,405 4,792 4,902 4,175 6,731 8,110 10,964 12,178 12,54% 10,720

Advised TAC
Effective TAC®

- - - - 4,200 4,200 4,200 5,000 ... 10,000% 10,0002
- - - 8,000 4,500 5,725 5,245 6,080 7,525% 7,725* B,725' 9,025' 14,100

- o e

b}

Provisional data, .

Advised for a few years as a precautionary measure,
On western slde of midline only,

Not including Greenland flshery north of 66°30°N.

Input Data
i) Commercial fishery

Fishing effort and CPUE. From 1986 to 1989 the total effort spent in the
fishery doubled, while nominal catches remained at the same level. After an
initial decrease catch rates remained relatively stable from 1982 to 987
fellowed by a significant decrease in 1988 and a continued decrease from
1988 to 1989 (Fig. 20).

Evaluation of CPUE data from this fishery is complicated by several
factors, e.g. variation in ice coverage, improvements in gear technology,
incomplete data on fishing effort in some vyears, and unsubstantiated
suggestions of changes in discard procedures in later years. In spite of
these complications, the continued decrease in overall catch rates from
1987 to 1989 below the observed relatively stable level in preceding years
may cause serlous concern.

Biological data. Data from one French and one Norwegian trawler in
March-April 1982 showed that shrimp with a modal group arocund 30 mm
carapace length was dominating as in samples from previous years for all
countries. Male shrimp were present in almest all samples, constituting by
nurnber less than 20% at average.




i1)

a5

, . . . l . . . ' . 14
800 ..__._ Catch —
— CPUE 7 ~ 412
700 j
—10
-~ 600}
g | 2
S, 500¢ 18 2
: &
% 400} 6 =
g 5
300} 1 8
4
2001 i
. : ~42
100} \\\\\\ - Jul-Cec
) L 1 : ] . ! N 1 . 0
1980 1982 1984 1986 1988 1990

Year

Fig. 20. Shrimp in Denmark Strailt: CPUE for the January-June and July-
December periods of 1980-89 compared with nominal catches.

Shrimp discards. There was no information on which reliable estimates of
discard could be made. Discard procedures may have changed in later years
due to market requirements for larger shrimp and development of effective
grading machines. The high number of vessels in the fishery and vessel
gquota limitations may result in higher, not reported, amounts of discarded
shrimp.

By-catches. Norwegian observer data from 1982 to 1289 indicate that the
number of fish-per-kg of shrimp was substantially higher in 1987, 1988, and
1989 than in previcus years. Small juvenile redfish dominated the by-catch,
as has been the case 1n most years.

In response to a request from ICES {ACFM), STACFIS recommends that experts
having data on redfish by-catches and/or discards in the shrimp Ffishery
forward such data to the Chairman of the ICES North-Western Working Group
befere the next meeting of that group.

Research vessel surveys

Since 1983 a Norwegian survey has been conducted in Denmark Strait every
year in the autumn., The survey in August-September 1989 added new
information on the distribution and kiology of this stock. The distribution
in numbers of males showed a normal pattern over the areas, being most
abundant outside the grounds traditionally exploited. However, due to a
decrease in numbers of females in the Dohrn Bank area, the ratio of males
to females was larger east of 31°W in 1989 than earlier observed. Data frem
1985 to 1989 indicate that a fairly stable proportion of the females (26—
36%) do not prepare for spawning each year. 19% of the females still had
head-roe (compared to about 5% in earlier years), suggesting a slight delay
in spawnlng in 1989.

Shrimp samples showed one female mede at 30 mm carapace length as in
earlier years,

Some notlceable changes in the shrimp stock were indicated for 1989:
1. The stock was more evenly distributed than previously and over a
larger area, i.e. concentrations of shrimp were less dense than in

earlier years;

2. Males and females were more evenly distributed over the areas than
earlier recorded;
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3. In 1988 and 1289% the relative proportion of males was higher than
in preceding years, but the geographical distribution was different
from 1988 to 1889, as males in relation to the total number of
shrimps were more freguent in the eastern part than in the western
part of the survey area.

The biomass estimates by the swept area method for 1985-89 are as follows:

1985 1986 1987 1988 1989 Average

Biomass estimate 31,300 44,200 25,200 49,600 35,000 37,060

5td Error, % 23.2 13.9 17.1 16.7 17.4

Although a high variability was noted in the time series of survey
estimates, it was agreed that the biomass has been relatively stable during
these years. It was noted, that shrimp smaller than about 16 mm carapace
length did not ocecur in survey samples, l.e. the stock component of
juveniles and small males is not covered by the survey.

In 1989 a Greenland stratified-random trawl survey was conducted in the
commercial area in Denmark Strailt in Auvgust-September. The biomass
estimated in this survey 1is not ceomparable to results of the Norwegian
survey due to possible changes 1In stock distribution during the survey
periods and to differences between gears.

Assessment Results

B general production medel® using moving averages of 2- and 3-years estimated the
maximum sustainable yield to be between 10,000 and 11,000 tons. At 2/3 MSY effort
the yield was between 9,300 and 10,000 tons. It was noted that there were few
observations at or beyond the MSY estimate, which suggested that the estimates
were not very precise. Also, the fishery was not distributed over the entire
stock area, which violates the assumptions underlying the use of such models.

Prognosis
Inclusion of data from 1989 in the data series shows the following trends:
1. A continuation of the decreasing trend in catch rates,

2. The Norweglan trawl survey in 1989 indicated a biomass estimate at the same
level as the average from 1985 to 1988. The survey also showed that the
higher occurrence of males found in 1988 continued.

Since 1986 the effort spent in the shrimp fishery has doubled, while catches have
remained at the same level. This continued decrease in mean catch rate and the
higher relative occurrence of males found in trawl surveys in 1%88 and 1989 may
indicate an increasing level of non-reported discards in the fishery, so that
actual catches and catch rates in recent years may be significantly higher than
recorded in landing statlstics and logbooks. STACFIS found ne basis for a change
in advice and hence advises the TAC in Denmark Strait for 1991 be malntained at
10,000 tons.

STACFIS at the same time expresses great concern over the possibility of
increasing discard rate and STACFIS recommends that direct observations on discard
of shrimp in the shrimp fishery be made.

III. RESPONSE TO FISHERIES COMMISSION REQUEST

Cod in Divisions 2J, 3K and 3L (SCR Doc. 90/23})

The Scientific Council was requested to: 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 preportion likely to be

available-in the Regulatory Area In future years. Information is alse requested on the
age compesition of that portion of the stock occurring in the Regulatory Area.

A comprehensive study of stock discrimination of Div. 2J+3KL c¢od was reviewed at the 1986

‘ FOX, W. W., Jr. 1970. An exponential surplus-yield model for cptimizing exploited fish

populations. Trans. Am, Fish. Soc., 39: 80-88.
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annual meeting {NAFQ Sci. Coun. Rep. 1986, pages 121-124). The conclusions derived from
that review were reiterated during the June 1989 meeting (NAFO Sci. Coun. Rep. 1989, page
111). Me new analyses are currently available on this subject and hence previous
conclusicns remain unchanged. STACFIS notes, however, that analyses on the structure of
the Div. 2J+3KL stock as well as the potential for assessing the entire management unit in
smaller areas are ongcling.

Estimates of the propertion of the biomass of ced in Div. 3L Iin the Regulatory Area were
updated with the 1989 Canadian RV survey information. Results are similar to those
previously reported and are included in the following table: '

Season RV Years RV Range of proportions Average
survey survey : of biomass occurring proportion
conducted conducted in the Regulatory Area{%) (%)
Winter 1985-8¢6 23.8-26.8 25.3
Spring 1977-89 0.4- 6.1 ° 2.7
Autumn 1581-89 0.5- 7.7 2.9

Autumn surveys in all three Divisions (2J, 3K and 3L), conducted by Canada since 18981,
continue to indicate that the proportion of the cod biomass in the Regulatory Area at that
time of year is less than 1%, on average, of the entire Div. 2J+3KL cocd blomass. The
average Divisional proportion of ced blomass derived from these surveys 1s as follows:

Division : Relative Proporticn (%)
2J 41
3K 31
3L 28

With the assumption that the relative distribution between Divisions in autumn was similar
to that of other times of the year, it was previously concluded that "the proportion of
the entire Div. 2J+3KL cod biomass estimated te occur in the Regulatory Area is less than
10% in winter and less than 5%, on average, threoughout the year". With the previous data
series updated, this conclusion remains unchanged. It might also be reasonable to assume
that, because proportions of cod bicmass occurring in the Regqulatory Area in Div. 3L
exhibit no annual trends, propertions expected to cccur would be about the same as those
observed.

Age compositions derived from Canadian RV surveys in areas inside and outside 200 miles
were alsc updated. The results of these comparisons are the same as those repecrted last
year: during spring and autumn, when only a small portion cof the Div. 3L cod blomass
occurred outside 200 miles, a properticnately larger number of younger fish occurred in
the Regulatory Area than the area inside 200 miles. During winter, when the maximum
proportion of the Div, 3L biomass occurred in the Regulatory Area, age compositions feor
the area lnside and outside the 200 mile zone are similar.

Cod in Div. 3M

The Fisheries Commission asked the Scientific Couneil, with respect to ced in Div. 3M, to
comment on: the appropriateness of establishing a minimum target level for the biomass,
and to comment on the role of explorateory fisheries in providing data for stock assessment
purposes.

Establishing a minimum level for the exploitable biomass is not an appropriate target to
judge the status of a stock, while spawning stock biomass is the relevant variable to be
taken into account. The guestion on the spawning stock biomass was considered in last
year’'s response to Flsherles Commission (NAFO Sei. Coun. Rep., 1989, page 112}. The
spawning stock biomass estimated for 1989 was judged to be below any desirable size,
despite available survey data indlicating that exploltable biomass could be at a level of
85,000 tons, which was the target previously chosen by the Fisheries Commission (FC Doc.
33/1X/4). The present stock 1s composed mainly of immature fish and a substantial
increase of the spawning biomass 1s not expected to occur before 1991, when the relatlvely
abundant 1986 year-class becomes partially mature. This may never occur if fishing effort
contlnues at the present level.

On the role of exploratory fisheries in providing data for the stock assessment purposes,
the Scientific Council respense given last year was in the light of moratorium on the
Flemish Cap cocd fishery which was expected to be effective {NAFO Sci. Coun. Rep., 1989,
page 138). STACFIS notes that a cod fishery took place in 1889 estimated at 40,000 tons
and, presumably, is alsc taking place in 1990. In the light of this, catch-effort and
sampling data of the fleets operating in the Flemish Cap need to be collected. If these
data are available to STACFIS, together with the present survey data, they would be the
bulk of the input for future analytical assessments of the Flemish Cap cod. The time
series data on leongline CPUE for Faroe Island vessels for the years 1973-75 were supplied
as SCR Doc. 90743, however, those values wre not used in determining stock status.
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Flounders in Divisions 3L, 3N and 30

With respect to flounders in Div. 3LNO, the Scientific Council was requested to: provide
advice on management gptions that would reduce the extent to which the=fﬁsher1es reduce
the potential yield due to harvest of small fish. ' .

STACFIS noted that there were large numbers of juvenile flatfish removed in the Regulatory
Area in 1989, The following tables show the comparison between the Canadian, Spanish and

UsSA fisheries for 1) yellowtail flounder and 2) American plaice 1n Div. 3LNO in 1988 and
1989, : .

Yellowtail flounder

1988 co 1989 B
Catch Mean wt. (kg} Catch Mean wt. (kg)
Catch(t) (millions of fish) of fish in catch Catchit) (millions of fish} of fish in catch

Canada 9
EEC-Spain 3,205 24.0 0.13 1,126 12,
USsh -0

.51
.09
0.44

10,614 19.6 0.54 : 5,007

. .
~) o 0O

861 1.8 0.48 319

American plaice

1988 : T 1989
Catch Mean wt. {(kg) Catch ‘- Mean wt. {kg)
Catch(t) [milllons of fish} of fish in catch Catch (t} millions of fish) of-fizh in.catch

Canada

26,900 37.9 0.71 ‘27,900 39.9 0.70

EEC-Spain 8,900 15.9 0.56 10,600 38.2 0.28

USA

1,400 1.7 0.82 17100 1.3 0.85

The peak lengths in the Spanish catches of flatfish in Div. 3NQ in some months in 1989

.were 18-22 cm. Selectivity studles for Amerlcan plaice indicate that the' 25% retention

length for 130.mesh is 27 cm. STACFIS concluded that the effective ‘mesh -size used in the
Spanish fishery for .flatfish in Div. 3NO “was probably much smaller .than. the NAFO
regulation minimum size, and may have been as small'as 60 mm. . .

Information from the Canadian fleet in 1988 showed that the discard rate of yellowtall
flounder. was less than 3% in all areas and that 'the discard rate for American plaice was
at a similarly low level in almost all areas. The mesh size used by the Canadian offshore
fleet is 135 mm, and the minimum acceptable size for flatfish is 28 cm.

The obviocus way to reduce the loss in potential yield due to the harvest of small fish is
to ensure that the regulations determining the minimum effective mesh size are adhered to.

Juvenile flatfish surveys have repeatedly shown that small flatfish are concentrated on
the southern Grand Bank, with a high proportion of these small fish occurring in the
Regulatery Area. At the present time, closed areas and/or seasons are not possible to
define without detailed information on the time, place and lendgth frequency distribution
of catches of juvenile flatfish in the Tail of the ‘Bank area. This information was
requested by Scientific Council in 1989 (NAFO Sci. Coun. Rep. 1989, page 137). With the
exception of some information on the location of Canadian catch in 1986-88 and the discard
rate in the Canadian fleet in 1988, both on a scale larger than 1° by 1° squares, there

. were no data provided at the June 1990 meeting.

On Catches Exceeding .TACs

The Sclentific Council was asked: with respect to stocks from which catches have recently
been significantly in excess of the NAFO TACs, analysis is reguested ‘on the effect such
catches have had in determining preseat stock status.

STACFIS notes that TACs have been significantly exceeded in recent years for the fcllowing

stocks occurring in the Regulatory Area and where TAC adv1ce is prov1ded by tbe Scientific
Counecil:
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1986 1987 1988+ 1989+
THC TAC TAC TAC

agreed Catch agreed Catch agreed Catch agreed Catch
Cod 3M . 13 15 13 i 0 40* 0 - 40*
Ced 3INO 33 51 i3 42 40 43 25 33
Redfish 3M 20 29 20 44 20 23 20 27
Redfish 3LN 25 43 25 79* 25 53% 25 24
A. plaice 3M 2 3.8 2 5.6 2 2.8 2 3.9
A, plaice 3LNO 55 65*% 48 55 - 40 q42% 30.3 44*
Yellowtail 3LNC i5 : 31 15 16 15 16 5 7.6%
Witeh 3NO 5 9 5 1 5 6 5 4

* Includes an estimate of nen-reported catches.
+ Provisional, apart from those with an *.

The above catches are the neminal catches as offieclally reported te NAFO together with
non-reported catches where these are available. Non-reported catches occourred in other
years and stocks than those with an asterisk but no estimates could be made.

Exceeding TACs has little effect on the ability to conduct the assessments provided that
information on total catch and effort together with sampling data is made avallable.

The catches of non-members are difficult to both gqualify and quantlfy. Fer instance, for

‘. cod in Div. 3M, although reported catches give the appearance that the moratorium has been

respected, a figure of 40,000 tons has been estimated from catch and effort data of non-
member countries’ palr trawlers fishing for cod in Flemish Cap, and from sightings of
fishing boats reported by the Canadian Department of Fisheries and Oceans {(DFO} including
single and pair trawlers, But due to the lack of precise knowledge on catches-at-age by
fleet component for several years, an analytical assessment was not possible. The present
status of that stock was evaluated from research survey data. Simultaneously, it 1is
believed that in 1989 some proportion of the ced catches actually taken in Div. 3M are
reported in Div. 31, deapite the moratorium in Div. 3M.

For other stocks, such as redfish in Div. 3M, the lack of data concerning the fishery
activities of non-member countrles hampered the usefulness of an analytical assessment.
For determining the present stocks status, the effect of under/over-reporting and
misallocating catches to areas will consequently bias the analytical stock assessments
like sequential populatien analysis. '

It is therefore recommended that initiatives should be taken to obtain more accurate catch
and effort data as well as sampling data frem the fisheries in the Regulatory Area in
order to assess the stocks.

Stocks of Mesopelagic Species and Atlantic Saury

The Sclentific Councll was asked to: review avallable data on stocks of mesopelagic
species and on Atlantic saury that might occur in the Regulatory Area, and to provide
advice on possible management measures for these stocks.

With respect to Atlantic saury, STACFIS noted investigations conducted in late-1960s and
1970s revealed that some stock of Atlantic Saury’ (Scomberesox saurus) existed in the
southern part of the NAFC area. During the June 1990 Scientific Council Meeting, no
information was presented on the assessment and biolegy of this fish. Specialized
investigations were needed to find out to what extent the Atlantic saury stock could
sustain a pelagic fishery within and outside the 200-mile zone. STACFIS could provide no
management advice at the present time. :

With respect to mesopelagic species, STACFIS noted that several USSR investigations were
dene on the distribution of mesopelagic fish (mainly four species: Benthosema glaciale,
Maurelicus muelleri, Notoscopelus elongatus, Ceratoscopelus maderensis) 1n the continental
shelf slope area off Labrador and Newfoundland in 1981-87. Some results of those
investigations on the species and length-age composition of the catches and on the density
of the species distribution in Subareas 2 and 3 covered by surveys in 1981-87 were
presented te the Scientific Council as SCR documents durlng 1983-88. ©Nc information on
the mescpelagic species were presented during the June 1990 Meeting of the Sclentific
Council. STACFIS agreed that the available information on the stocks ¢f the mesopelagic
speclies seemed to be insufficient to preovide advice on possible management measures.
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1V. ENVIRONMENTAI, RESEARCH
Introduction

The ninth meeting cf the Subcommittee on Environmental Research was held on 12 June 1940
with M. Stein (EEC) as Chalrman. Annex 1 contains the detailed report of the meeting.

Review of Environmental Studies in 1989

A total of 16 documents dealing specifically with environmental issues and another 9
papers which wused environmental data for analysis were reviewed. Thus, a total 25
documents referred to environmental conditions in Subareas (-6 during 1989,

The cold air temperatures in West Greenland through mest of 1989 suggested
colder-than-normal sea temperatures based on previous studies. Extensive ice conditions
were reported in the Davls Strait region, wlth the areal ice coverage during April being
the largest reported in the past 20 years. A study on the variability of a shelf edge
front on the NE WNewfoundland Shelf indicated characteristic periods of 7 days in
horizontal displacement, possibly forced from up-stream areas of the Labrador shelf,
Negative temperature anomalles in the bottom waters on the Labrador Shelf might explain
the observed high catches of Greenland halibut and roundnose grenadier in waters much
deeper than normal.

Overview of Environmental Conditions (SCR Doc. 90/83)

A review paper was presented based on several long-term oceanographic meteorological data
sets as well as summary of data and resuvlts from available research documents and
research reports. Near ¢oastal surface temperatures collected from ships-of-opportunity
indicated warm water £{rom Cape Hatteras to southern Labrador during the summer and
generally cold water in December. Sea-surface pressure anomalies showed an intensification
of the Icelandiec lLow and the Bermuda-Azores High, especially in winter and spring. A
westward shift of the High in spring brought warm air into much of the NAFO area which
would account for the above normal summer conditions.

Effects of Climate Change on Fisheries (SCR Doc. 9%0/78)

A paper presented discussed the present state of. climate models and possible implications

for fish and fisheries if global warming c¢ccurred. Indications of such implications may be
derived from observations of the natural wvarlability in the system under the present
conditions. ’

Election of Chairman

The chairman of the Environmental Subcommittee ends his term of office after the September
meeting in 19%0. An election was held by STACFIS on 16 June 19390. M. Stein was
unanimously elected for another two years of office. The STACFIS chairman thanked M. Stein
for the last two years he had served with distinction and welcomed him te another two
years in the capacity as chairman of the Environmental Subcommittee of STACFIS.

V. AGEING TECHNIQUES AND VALIDATION STUDIES

Reports on the Oteolith Exchanges
a) Silver Hake

STACFIS noted that ageing done by the Canadian and the USSR age readers were naw
in good agreement. Given the unavoldable within-reader wvariability, STACFIS
considered that no further improvements were likely to be forthcoming from the
exchanges nor were further Improvements required for the assessment of the silver
hake stock. STACFIS recommends that a manual be issued documenting the established
methods of ageing silver hake otoliths. The STACFIS chairman thanked the Canadian
and USSR laboratories for the effort put into solving the problems encountered in
silver hake agelng.

b) American Plaice Divisicons 3L and 3M

An exchange of American plaice otoliths from Div. 3L and 3M, between Canada and
EEC-Spain, was conducted in 1990.

The inter-reader agreement in Div. 2L was 56%, with Spanish readers interpreting
more rings than do Canadian readers. The low inter-reader agreement was due to
different criteria to identify duplicated rings.

The agreement in Div. 3M was 27%, with Spanish readers reading fewer rings than
Caradian readers. The more important differences were 1identified to be in the
interpretation of the c¢tolith nucleus,

Previous studies indlcate better agreement in otolith reading of American plaice
‘from Div. 3N, where most of the Spanish c¢atch occurs. EEC-Portugal will
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participate in the exchange program in the future and STACFIS recommends that
further exchange of Amerlcan plalce otoliths from bBiv. 3L and 3M be conducted.
Such exchanges should be accompanled with photographs showing the criteria used in
the interpretation of the nucleus and the duplicated rings.

el Greenland. Halibut

STACFIS was informed of problems with inter-reader variabllity between scales and
otelith reading feor Greenland halibut involving Canada, EEC-Portugal, EEC-Spain,
Greenland, GDR and USSR. STACFIS recommends that exchange of otoliths and scales
accompanied with photograph showing criteria used in the interpretation of rings
be conducted.

VI. GEAR AND SELECTIVITY STUDIES

Selectivity in Shrimp Trawl (SCR Doc. 90/56)

A preliminary selectivity study was conducted in 1989 in a West Greenland fishing area to
estimate the selectivity of a commercial trawl with varying mesh sizes {43 and 60 mm) and
shapes (diamond and square}.

The diamond mesh trawl clearly showed a selection factor {(0.25-0.30), different from that
of the square mesh trawl {approximately 0.40).

VII. REVIEW OF SCIENTIFIC PAPERS

STACFLS reviewed 2 research documents not reviewed elsewhere. The reviews are given

Winter Fishing for Cod in 3Pn and 4RS (SCR Doc. 90/89)

A description of the 5t. Flerre and Miquelon and EEC-Metropolitan France winter fishery
for the 3Pn, 4R5 cod stock was presented. Data were collected by the various Canadian
observer programs and covered the years 1978 to 1989.

Maps of localities of fishing stations were presented and indicated a distribution of
fishing activity in a north~south direction at a modal depth of 175 meters.

The various graphs presented implied that fleet movements can be used as an indicator of
cod movements. The fleet follows the annval pre-spawning migration outside the Gulf of
St. Lawrence into Subdivision 3Pn and the subsequent return in April-May.

Catch rate analyses indicate high inter-annual variability with peaks in 1984 and 1986,
The patterns depicted are similar to those of the biomass estimates from the winter
groundfish survey. The high wvariability of these indices may be <the result of
environmental influences on ced distribution in winter.

Shrimp at Flemish Cap {Divisien 3M) (SCR Doc. 90/47)

Two groundfish research cruises with 35 mm cod-end mesh size were performed on Flemish Cap
in the summer of 1988 and 1989. Mean catch of shrimp over three depth strata varied from
4.5 to 10 kg. Biomass estimated by the swept area method was 2,164 tons in 1988 and 1,865
toens in 198%. Further surveys designed te study abundance and distribution cof shrimp in
the area are anticipated.

VIII. OTHER MATTERS

Review of Current Arrangements for Conducting Stock Assessments

STACFIS discussed this topic briefly but decided to defer the considerations until the
September 1990 Meeting. At that meeting, STACFIS will review the “"designated expert™
system and make arrangements for the 1991 assessments. The "designated expert" system had
been successful although still some problems remain with respect to the timely submissicn
of data. The responsibililty for documentation of data for the Scientific Council and the
status of the preliminary assessments prepared by the designated experts should ke clearly
defined. )

Working Group on Shrimp Ageing (SC5 89/22)

This Working Group met in Reykjavik 16-19 Octcber 1989 and reported to STACFIS. It was
noted that several papers studled different methods aimed at establishing length-based-
assessments of shrimp stocks and STACFIS welcomed progress towards more analytical type
assessments of shrimp stocks.
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CAFSAC Special Invertebrate Subcommittee Meeting on Shrimp

CAFSAC had in December 1989 reviewed assessments of some shrimp stocks and the conclusions
ware presented to STACFIS. A system with several indicators of the development in
abundance l.e. survey indices, changes in length distributlons,- catch rates from the
commercial fishery etc. might teogether enable a feedback control management. Given the
shortcomings 1n the assessments of shrimp stocks, this may well be the most wviable
approach available at present.

special Session 1990

The progress report on <ontributions for the 5-7 September 18%0 Special Session on
"Management under Uncertainties related to Bicleogy and Assessments®™ by the  convencr J.
shepherd, UK, stated that 20 submissions have been announced and:- that the meeting
arrangements are well underway.

Special Session in 1991,

STACFIS noted with regret the death of R. Wells, who had agreed to convene the 1991
Special Session. Holger Hovgard, Greenland had been asked and had kindly offered to
convene this sessicon, and STACFIS welcomed thils. Further, it was declded to dedicate this
Special Session in memory of Richard Wells.

Theme for Speclal Session in 1982

The discussion of this item was deferred to the September 1990 Meeting.

Adjournment

There being nc futher items on the agenda, the Chairman thanked the participants for their
contributions, in particular those who were "designated experts”. The Chairman further
thanked the Secretariat for their very efficient services. He welcomed the newly election
Chairman of STACFIS who will take office after the September 19%90 Meeting, and hoped that
his term of office would be enjoyable.
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ANNEX 1. REPORT OF THE SUBCOMMITTEE ON ENVIRONMENTAL RESEARCH

Chairman: M. Stein Rapporteur: K. Drinkwater

The Subcommittee met at the NAFQ Headquarters at 192 Wyse Road, Dartmcuth, Nova Scotia,
Canada,

on 12 June, 1990, to conslider environment-related toplcs and report eon various matters

referred to it by STACFIS. Sclentists attended from Canada, Cuba, Denmark (Faroe
Islands/Greenland), EEC, GDR, Iceland, Japan, USSR, and USA.

24,

1.

The Subcommittee reviewed the following documents: SCR  Doc. 90/01, 10, 13, 14, 16, 17,

25, 26, 27, 32, 34, 67, 717, 78, 7%, 83, and 84; SCS Doc. 90/05, 07, 08, and 14.

Chairman’s Report

The Chalrman began the meeting by noting regretfully the death ¢f Dick Wells frem St.
John*s, Newfoundland. Dick was an active participant within the Environmental
subcommittee for many years and will be missed.

The Chairman was happy to see an increase in the number of environmentally-related

papers .submitted this year. He Dbreought to the attention of the Subcommittee a
propesal for a multinational project to coordinate fishery hydrographic activities
in the North Atlantic by F. Fuchs of the Institut fiir Hochseefischerei und
Fischverarbeltung, German Democratic Republic (SCR Doc. 80/79). Dr. Fuchs proposed

creating a large database of hydrographic information and fisheries statistics that
could be shared among participants. After some discussion of this propesal the Chalrman
suggested that interested  indlviduals should write Dr. Fuchs to give him their comments
and criticlsms.

Marine Envircnmental Data Service (MEDS) Report for 1983 (SCR Doc. 90/84)

MEDS is in the process of rebuilding thelr data handling system. This has not
affected their real-time data acgquisition systems but many of the recent data sent to MEDS
have not yet been prccessed. Processing of the data is expected during the coming year.

a) Data Collected in 1989

Data from approximately 1,400 cceancgraphic stations were sent directly to MEDS
in 1989. Additional data from 2,361 oceancgraphic stations were received through
IGOSS (Integrated Global Ocean Services System).

The number of stations occupied whose data have not been received by MEDS is
uncertain but exceeds 2,000. '

The number of stations received by MEDS is about half that of last year. Many of
the Canadian instituticns have not sent their 1989 data to MEDS. It is expected
that MEDS will receive these data once the new data handling system is in place.

b} Historical Data Holdings

Data from approximately 4,500 historical hydrographic stations were received by
MEDS In 1989, which i1s a significant drop from last year when MEDS received a
large volume of historical data from the World Data Centre.

c} Crift-buoy Data

A total of B6 drift-buoy tracks were received by MEDS during 1989 representing
143 buoy months. This amounts to an increase of 20% in buoy tracks and 6% in buoy
months over last vyear. Most of the buoy data during 1989 were gathered in the
early part of the year with fewer data collected in the summer and autumn.

d} Current-meter Data

Current-meter data collected in 1989 within the NAFO area included 35 sites, 93
instruments, and a total of 535 meter-months. This represents a large increase
over last year.

e} Wave Data

There was an increase of 40% in the number of wave spectra collected this year
over last including an increase in directional spectra.

£) Environmental Conditlons

A review of monthly sea-surface temperature ancmalies in 1989 for each of the NAFO
subareas was presented.
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These were based on a MEDS analysis, temperature anomaly maps published in the
UsSA, and BIO monthly reports. Colder-than-normal conditicns prevailed over most of
the reglen during the early part of the year but temperatures were warmer than
normal during the summer. By year’s end temperatures had fallen below average.
An exception to this pattern was Subareas 5 and 6 where cold conditions were
reperted throughout most of the year. :

Review of Environmental Studies in 198%

a)

b}

Subareas 0 and 1 (SCR Doc. 90/16, 17, 32, 34, 77: 5CS Doc. 90/05, 07, 14)

The Danish Research Report (S5CS Doc. 90/14) noted that hydrographic observations
were collected during June-July 1989 along standard sections between Fylla Bank
and Disko Bay off West Greenland. The cold alr temperatures in West Greenland
through most of 1989 suggests colder-than-normal sea temperatures based on
previous studies. Temperature ancmalies during the summer cruise were found to be
negative over the top 400 m of the water column.

The Canadian Research Report (SCS Doc. 90/07}) notes that current meters moored
at 'S5 sites across Davis Strait in 1988 were recovered in 1989 and five
replacement moorings were deployed.

Data collected in October off Baffin 1Island by the USSR (SCR Doc. 90/10; SCS
Doc. 90/03) indicate that near surface temperature and salinity were higher in
1989 than in 1988. The higher temperatures resulted from radiative heating in
the spring and summer. Bottom waters over the Baffin Island Shelf were found
to be colder than in 1988. Extensive ice was reported in the Davis Strait
region, with the areal ice coverage during April being the largest reported
in the past 20 vyears. .

By May, however, the ice was just slightly above normal.

Data from standard sections off southern West Greenland show that coeling is
normally accompanied by a decrease in salinity in the surface waters suggesting an
influence of polar waters from East Greenland (SCR Doc. 90/17). Such an effect
was observed in 1989 during the autumn. Also, bigher numbers of lcebergs than
normal were found in the region in 1989.

Drift-tracks of buoys released east of Iceland and off southeast Greenland were
reported in SCR Doc. 90/32. They <confirmed historical circulation patterns in
the region; buoys flowed southward along East Greenland, northward along West
Greenland and then moved westward between 61° and 64°N.

Data were presented on variability in the temperature and salinity of waters
on Fylla Bank over several days (S5CR Doc¢. 90/16}. The implications of such
varlability on the determination and reliabllity of annual anomalies were
discussed.

A paper was presented (SCR Doc. 80/77) on the processes controlling the
temperature and salinity of the waters at Fylla Bank. The importance of both
local air-sea fluxes and advective processes forced by the large-scale
atmospheric circulation patterns was discussed.

A study of cod otoliths 'was described (SCR Doc. 9G/34) in which it was noted

that different hydreological conditions affect cod growth. The discussion went
on to suggest the possikility ef using otcliths to investigate past climate
conditions. Subcommittee members pointed out, however, that other factors also

affect cod growth and that using otoliths to investigate climate <¢hanges might
be very imprecise.

Subareas 2 and 3 {(SCR Doc. 90/10, &7; SCS Doc. 90/05, 07)

The Canadian Research Report (sC5 Doe. 90/07) noted that the current meter
mooring program that has been ongoing for over 10 years was continued during
1989.

Extensive hydrographic work was also reported throughout the area including the
accupation of . the standard transects. Important  physical oceanoegraphic
studies were alsc undertaken on the Southeast Shoals and at the ice edge
{(LIMEX--Labrador Ice Margin Experiment) during 1989,
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A study of the varlability on the temperature/salinity/density front at the shelf

edge on the NE Newfoundland 5helf was described (SCR Doc. 90/67). fThe
greatest varlability was found at perlods of 7 days. The cause of this
variability is not locaily generated but 1is believed to be forced on the
Labrador shelf and advected onto the NE Newfoundland Shelf. The warming of the

celd intermediate layer on the NE Newfoundland Shelf appears to commence in
late July to early August at the time of the annual occupation of the
Bonavista Line for NAFO. It was pointed out that this might significantly alias
any annual anomalles calculated from the transect data.

Data collected in autumn by the USBR Indicate that, similar to the Baffin
Island ‘'Shelf, the near surface waters were warmer than normal whereas in
the bottom half of the water column temperatures were coclder than average (SCR
Doc. 90/10; SCS Doc. 90/03). These anomalies were attributed to atmospheric
conditions, a warm spring and summer, and a cold winter. Colder-than-normal water
near bottom was alsc repcrted over extensive areas of the Grand Banks and
northern Newfoundland Shelf. The GDR Subcommittee member noted that the cold
bottom waters on the Labrador + Shelf might explain the high catches of
Greenland halibut and roundnose grenadier in waters much deeper than normal {up to
1,600 m) during the GDR fishing season in the second half of 1989. The celd
conditions on the shelf might have forced Greenland halibut and roundnose
grenadier deeper to reach their preferred temperature regime dependent on the
physiological stage.

c) Subareas 4, 5, and 6 (SCR Doc. 5%0/01, 13, 14, 24, 25, 26, 27, 66; 3CS Doc. 90/07,
C8}

Major noceanographic studles repeorted by Canadian researchers {SCS Doc. 90/07)
included nutrient investigations in upwelling regions of the Gulf of 5t. Lawrence,
current and hydrographic field studies on Gecrges Bank, hydrographic measurements
in the Gulf of St. Lawrence and on the Scotian sShelf, and completion of the
Fisherles Ecology Program on Browns Bank.

The USA Research Report provided analyses of data collected as part of a study of
the Hudson Shelf area which showed a strong associatlion between wind and currents.

Hydrographic measurements were collected throughout Subareas 5 and 6 including
Georges Bank in connection with a study of the resurgence of the Georges Bank
herring stock.

Envirconmental information collected in 1988 as part of a study on silver hake
distributions on the Scotlian Shelf were reviewed (3CR Doc. 90/01, 14).

Data cellected on the US bottom trawl research surveys for the years since 1963
were presented in terms of anomalies within four regicns between Nova Scetia and
Cape Hatteras (SCR Doc. 90/13).

A paper on the life histories of warm-core rings in the Slope Water region west of

60°W was presented {SCR Doc. 90/25). Ten rings were formed in 1989, one more
than the 1974-1988 average.

Results from temperature and salinity monitoring aleng transects across the Gulf
of Malne and in the mid-Atlantic Bight south of New York were reported (SCR Doc.

$0/26, 27). In 1989, Gulf of Maine sea-surface temperatures were below normal
during the first part of the year, above normal during spring and summer and
were below normal by the end of the year. In the mid-Atlantic Bight, c¢old

temperatures recorded at the beginning of the year persisted throughout the summer
and appeared to move lnshore In the latter half of the year. ’

In 1989, the -shelf-water temperature front between Georges Bank and Cape Hatteras
was located near the long-term (1974-83) mean position (SCR Doc. 90/24). its
variability was near to its long-term average. Large fluctuations were associated
with the passage of warm-core rings.

Overview of Environmental Conditions of 1989 (SCR Poc. 90/83)

A review paper was presented based on several long-term oceanographic and
meteorcloglical data sets as well as summarized results from available research
documents. Highlights not covered in Section 2 are listed below.
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al Annual coastal sea temperatures at Halifax, St. Andrews, and Boothbay Harbor were
below their 1951-80 means.

b) Cffshore surface temperature data collected from ships-of-opportunity
showed a positive annual value throughout the NAFC area except for the
western slope waters.

3] Near coastal surface temperatures collected from ships-of-opportunity indicated
warm water from Cape Hatteras to southern Labrador during the summer and
generally cold water in December. Similar results were observed at standard
coastal temperature stations and at oceanographic stations cff st. John's,
Newfoundland, and. in the Bay of Fundy.

d) Near-bottom temperatures at Station 27 off 5t. John's, Newfoundland, were
celder-than-normal for the seventh consecutive year.

e) The number of icebergs crossing 48°N was. 301, an increase aof over 100 from last
year.

f) Mean annual air temperatures were negative over most of the NAFO area in 1989.
This was a result of colder-than-normal conditions in the winter and autumn.
Summertime temperatures, however, were generally above normal.

g} Sea-~surface pressure anomalies showed an intensification of the Icelandic Low
and the Bermuda-Azores High, especially in winter and spring. A westward shift
of the High in spring brought warm air inte much of the NAFD area which would
account for the above average summer air and sea temperatures.

5. ...Qther Matters

a) " Mo changes in the national representatives responsible for submitting
oceanographic data to MEDS were reported to the Subcommittee. These
representatives include R. Keeley ({(Canada), R, Dominguez (Cubka), E. Buch
{Denmark}, Ch. Brockman {Federal Republic of Germany), Franceis (France), W.
Thiele (German Democratic Republic), Y. Uozumi (Japan}, R. Leinebo
{Norway), A.J, Paclorkewski (Pecland), G. Withee (USA), G.I. Luka (USSR}, and
P. Edwards (United Kingdomj.

b) The Chairman noted the increasing concern with the CC, problem and global
warming. He felt that the effects of climate c¢hange on fisheries should

be addressed. To this end he presented a paper ({SCR Doc. 90/78}) on the present
state of the climate models and the implicaticns for fish and fisheries.
During the discussien whlch followed it was noted that the natural variability
in the system has provided us with some indications of what might happen 1if
global warming does occur. Others pointed out, however, that a change in the mean
state (i.e. higher mean temperatures) might produce a significantly different
response.

) The Subcommittee discussed some possible topics for the 1992 Special Session.
Amcng these were the possible effects of CO,-induced warming on fisheries
and a review of environmental conditions during the 1%80s. It was suggested that
members of the Subcommittee who wished to propose a certain topic do so in
writing to STACFIS.

6. Acknowledgement s

The Chairman closed the meeting by thanking the participants for their contributieons and
cooperation.
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APPENDIX II. REPORT OF STANDING COMMITTEE ON RESEARCH COCRDINATION (STACREC)

Chairman: W. B. Brodie Rappeorteur: E. F. Murphy

The Committee met at NAFO Headquarters at 192 Wyse Road, Dartmouth, Nova Scotia, Canada on
June 13, 14, and 16, 1990. Representatives from Canada, Cuba, Denmark (Farce Islands/Greenland),
EEC, GDR, Iceland, Japan, and USSR and observers from FAC, Tanzanla and USA were present.

1. Fisheries Statistics
a) Progress Report on Secretarlat Activities in 1989/90
i) Acquisition of STATLANT 21A and 21B reports for recent years

STACREC once again expressed concern about the delays in the provision of
STATLANT 21A and.21B reports. The STATLANT 21A reports for 1989 from ERC-
France (M), France (SP) and Norway had not been provided.

The STATLANT 21B reports for 1988 from Canada (N}, Greenland and the USA
have yet to be provided.

While the deadline date for submission on STATLANT 21B reports for 1989 was
30 June 1990, STACREC noted that Cuba, EEC-FRG, Netherlands, EEC-Spain, GDR
and Poland have submitted reports to date.

STACREC recommends that every effort be made by the statistics reperting
offices to have the STATLANT 21A and 21B reports submitted on time.

ii) Publication of statistical information

After a long delay in receiving the STATLANT 21B report from Canada (N} and
the use of STATLANT 21A reports to compile the Farce Island data, NAFO
Statisticai Bulletin Vel. 36 was published in October 1989, approximately
two years behind schedule.

The publication of NAFC Statistical Bulletin Vel. 37 was delayed until
April 1990 (approximately eighteen months) by late submission of STATLANT
218 reports from Canada {N), EEC-France (M} and France (SP).

The publication of NAFO Statistical Vol. 38 has been delayed pending the
submission of STATLANT 21B reports of Canada (N), Greenland and the USA.

The preparation of the 1989 Provisional report for use in the assessments
at the June 1930 meeting was pending the reception of STATLANT 2iA reports
from EEC-France {M) and France (SP) but the Committee decided to release
the report with a note to indicate the missing French data.

111y Updating of fisheries statistics database

STACREC was informed by the Assistant Executive Secretary that the updating
of catch and effort data had been .proceeding well, with data dating back to
1963 and half of the 1962 statistics completed. The revlsed statistics
would be available to the Scientific Council upon request on IBM compatible
PC diskettes.

The usefulness of continuing the updates back past 1960 was questioned by
the Assistant Executive Secretary because of the increasing occurance of
catches that were grouped and reported as categories such as Flatfishes and
Groundfish. Concern was expressed as to the difficulties in separating
such catches into a useable form. STACREC agreed that the Secretariat
should update only those data that would be meaningful.

STACREC noted that due toc the changes and additien made to the NAFQ
database 1n recent years, it would be advisable to repeat the exercise
cenducted 8 years ago to identify and eliminate the discrepancies between
the NAFO, FAO and EEC(EUROCSTAT) databases. Whereas the previous exercise
had been restricted to data for EEC Member States, the proposed study
should cover data feor all NAFO Contracting Partles. The initial work on
identifying the discrepancies would- be - done by EUROSTAT but their
elimination could only be achieved with the collaboration of the NAFO
Secretariat.
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Review of Reporting Requirements for Submission of STATLANT 21A and
21B Statisties

STACREC addressed the question as to how data for EEC-France {M) and France {SP)
were to be handled because for the period 1983-85, only aggregated data had been
received. However, data in a disaggregated form were probably available and the
EEC (EUROSAT) representative undertock to request the French authorities to
consider providing the required disaggregation. The Secretariat saild any updates
would be published in a subsequent Statistical Bulletin.

The ever increasing problem of catches by non-contracting parties was discussed at
length. There were suggestions of publishing estimates of these catches. STACREC
concluded that it would not be appropriate to include such estimates in the annual
Statistical Bulletin, however, these estimates should be inciuded in the stock
assessments. It was decided that advice on the handling of estimates should be
sought by the Scientific Council from General Council, as such estimates are often
used in assessment documents.

STACREC reviewed an EEC{EUROSTAT} proposal to harmonize STATLANT data submissions
in view of its implications to Scientific Council users and its implications to
the coordination and compilation of data by the Secretariat. The EEC{EURQSTAT)
representative voiced the opinion that the foreseen problems were minimal and that
he would help NAFO with the conversion of the computer programs. STACREC asked
that the EEC representative keep the Committee updated as to the progress in
refining the proposal.

The FAQ observer ralsed the question of keeping separate statistics for the
Regulatory Area. This item was discussed only briefly as it was not an agenda
item. It was felt that if FAO provided a working paper in the future, discussion
would be generated on this topile. :

STACREC noted that there are problems using the Portuguese catch and effort. data
as reported in catch-per-day. It was noted that catch-per-hour was the more
useful unit. An EEC-Portugal representative felt that it was possible ta comply
and hoped to revise the data for 1985-89,

Fourteenth Session of CWP, February 1890

The Assistant Executive Secretary tabled the Report presented by the Secretariat
to CWP on NAFC Statistical Program, Publications and ADP. He noted that the
locaticn of CWP Session was changed from Miaml, USA tao Parls, France. As
recommended (NAFO Sci. Coun. Rep., 1989) the Assistant Executive Secretary, the
Chairman of STACREC, and representatives of the USSR attended.

A summary of the Report of the Fourteenth Session of the Coordinating Working
Party on Atlantic Fishery Statistics CWP (NAFO SC5 Doc. 90/19) was tabled. It was
noted that the full report had not been incorporated in the submission at this
meeting but would be presented in the SCS5 document to be circulated in the near
future. The Committee’s attention was drawn to matters of particular interest to
NAFO, namely the near completion of the first part of the Handbook on Fishery
Statistics (to be published by FAQ) and proposed harmonization of STATLANT
reports. As a result of one of the CWP agenda items, STACREC noted the need for
more detailed reporting of the Elasmobranch catch in FAQO Area 21 (the NAFO
Convention Area}. In agreement with discussions at CWP, STACREC recommended that
the Scientific Council extend an invitation to CWP teo hold the Fifteenth Session
of CHWP at NAFC Headguarters 1n Dartmouth, Nova Scotia, Canada from 8 to 14 July
1992 and to prepare for that meeting that the Assistant Executive Secretary attend
the Ad-hoc Inter-Agency Consultation which 1s to precede the 79th Statutory
Meeting of ICES, in October 1891.

2. Biological Sampling

a)

b}

Progress Report on Activities in 1989/90

The Provisional List of Biological Sampling Data for 1988 was tabled (SC5 Doc.
90/9 and an addendum). It was requested that representatives check this list to
facilitate the publishing of the 1985-89 list. Representatives were also urged to
provide the Secretariat with 1lists of any other sampling data which may be
outstanding.

Forins and Deadlines for Submission of Data

No changes reported.
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Blological Surveys

ajl

b}

c}

d)

e)

Review of Survey Activities in 1988

The Inventory of Bioleogical Surveys conducted in 1989 was presented by the
Secretariat (Table 1} and included information from 9 countries (or components).
STACREC was informed that the stratified-random survey conducted by EEC-FRG at
West Greenland in 1988 had been omitted inadvertantly from the inventory of
biclogical surveys for 1988 published in the Scientific Council Reports, 1989
{page 126).

It was suggested that it would be helpful 1f the Inventory of Surveys reflected
the time series of annual surveys as well as the list of surveys applying to each
stock reviewed by STACFIS.

Discussion on this suggestion resulted in designing a standardized format Ffor
tabulating surveys by stock area, glving a range of information including time
series, depth, and survey design. Designated experts completed these tables with
the available informaticn at this meeting and they were incorporated into %CS Doe.
80/22. STACREC recommended that the list of surveys on a stock-by-stoeck basis as
detailed in SC5 Doc. 90/22, be compiled by designated experts annually.

Survey Plans for 1990 and Early 1991

An inventory of surveys planned for 1890 and early 1991 was prepared by the
Secretariat and covered 10 countries (Table 2}.

Review of Stratification Schemes

A paper (SCR Doc. 90/45) dealing with the addition of strata in the Gulf of St.
Lawrence was presented, S$ix new strata have been added to the existing sampling
scheme in 1987. Two of these new strata cover the 30-50 fathom range in Div. 4R
while the remaining four are located In the St. Lawrence estuary at depths over
100 fathems. Sampling of the new strata in Division 4R may be opportunistic, as
ice cover may limit sampling during the January survey and the presence of filxed
gears hampers coverage durlng the summer survey. The new strata in NAFQ Div. 4T
{5t. Lawrence estuary) have been sampled since August 1987 but are not surveyed in
January because of ice coverage.

Coordination of Surveys in 19%0-91

Nothing reported,

Survey Design and Procedures - Working Group Report

The final report of the STACREC Working Group {5CR Doc. 90/20) was tabled. This
was prepared in response to the recommendation by the Sclentific Council in 1989
(NAFQ Sci. Coun. Rep., 1989, page 128), and contalned the relevant information
from the Scientific Council Reports of 1985-89 in a chronological order as well as
documentation available to and produced by the Working Group to analyze survey
data.

Cther Matters

a}

D)

List of Fishing Vessels for 1989

Data for this list are outstanding from 12 countries, Since this list is due to
be published this year, representatives are urged to check with the approprlate
sources and have all outstanding data forwarded to the Secretariat as soon as
possible (see Circular Letter 90/06).

Tagging Activities Reported for 1989

A review of tagging was presented by the Assistant Executive Secretary, S5C$ Doc.
90/11, reporting the activitlies of six countries or components. Any cutstanding
infermation should be made avallable to the Secretariat, whc will produce a
revised list if necessary.



Table 1.

Inventory of biological surveys conducted in the NAFC Area during 1989,

Sub- No. of
arsa Div. Country Montha Type of survey watn
STAATIFIED-RANDOM SURVEYS .
k. Gresnl. DEIN-G -9 Anrimp braw]l purvey 81
JrR 10 Groundfish (G. halibut) 51
T/0E0 9 Bottom trawl, groundfish 145
] ] SUN §-10 G. halibut, grenadier 18
tepperature, salinity
0,1 ABCD DER-Q 7.9 Shrimp trawl survey 137
04243 BGEJE CAH-K 7 Shrimp 120
1 BCD TN 45 GroundZish {G. halibut) 61
BCDEF E/DID 10,11 bottom trawl, groundfish o
1 cH 3UN 10-11 G. halibut, grenadier, 3
tamperaturs, salinity
J CAN-R 11 Groundfish 110
43 CAN-Y 11-12 Groundfigh 145
] X CAN-H 12 Groundfish 105
mHo N -6 Croundfia:, teoperatire, [
salinity
1 CAN-N 3 Groundfiah 196
CAN-N 10-11 Groundfish 195
180 CAN-N 1 Redfish 9
CAN-N 4-5 Ground fish 206
CAN-H -e-9 Juvenile flatfish 151
hr] CAN-H ? Juvanila flatfish ki
M SUH &7 Greundfiah, teaparature, 178
aalinity
E/ELP 7 Ground fish 129
] CAN-N L} Jeallop 201
] CAN-N it Sroundfish 3
P CAN-H -2 Croundfish 192
CAN-N 4-5 Scallop 258
34 PARST  CAN-G H Groundfish 13
4 s CAN-Q 8,% 10 Bhrimp survey 127
AT CAN-G -9 Groundfish 184
] CAN-Q [ Scallcp survey -
T CAN-G 1-10 Bottom trawl survey 160
{Nephrops teawl}
CAR-C 9 Groundfish abundance survey 169
CAN-G n Groundfish migration and 2%
distribution
™R CAN-G 11 Barring mcoustia surveys 2
™y CAN-SF 1 Groundfieh murvay 194
SUN 16-11 Juvwnile gilver haka 111
SUN 12-1 Juvenile silver hake 71
Mx CAH-SF 5 Scallop survey 124
X USA 4 Epring bottom trasl 11
CAN-ST [ Scallop survey 119
CAR-3F 7 Scallep survey 136
CAR-SF 9 Scallop survey 160
usa 19,11 Autumh bottom trawl 13
4,5 XIe CAN-3T 3 Scallop survey 145
5 b2 1 [i£.1. 3,4 Spring bottom trawl 150
TsA T Surf-clam-ocean quahog 7
UsA T, Sas scallop 154
USA 10 Autumn bottom trawl-trawl 118
-plankton 66
T CAN-ST 1,3 Ground figh aurvey 93
[ ABC UsSA 1,1 Spring pottom crawl 11%
usA 6,7 Suzf-clam-ocean guahog 292
v &7, Ssa scallop 9
(1Y L] Autumn bottom trawl 151
QTRER SURVEYS
L.G+1 DET CEN-G e8-3 Cod: marking -
1 A CEE-G L} G. halibut: marking 18
BCDE DEN-Q 6,7 Bydrography 45
CEN-G 1.8 Young cod 208
DEN-Q 10,11 Cod inshare 1z8
[=+} 1 DEN-G e Whales: photo-1D, biopsi -
[ A DEN-Q [ Whales: photo-1D, marking -
2 G UK -] Myctophidas, temperature 2
salinity
J CAN-N T8 Cod sampling -
+3 TK CAN-N 10 Capalin {macoustic} 24
JKL CAN-R 9-10 Salmon 10
2-4  WIC-EFD UBA 1-9 Monitering of wludge dump site 216
racovary, New York Bight
3 CAN-N  $-10 Eydrography

Sub-

No. of
arsa Div, Country Manths Type of supvey awta
3 K JuN ] Grenadjer, @. halibuc, 5

tenperature, salinjity
57 CAN-H 2 Cod {acoustic) 45
CAN-N 5-6 Capeslin -
CAN-H [] Cod [acouatic) 49
1 CAN-N 2 Bwrring -
CAN-N 3,5,9 Bottom sampling -
CAN-N 3-7,9,11 Ocsanography -
CAN-N -5 Aconatic triala -
CAX-N 5 Capelin (acoustic) 11
CAR-N 5 Capslin tagging -
caN-N  5,6,0,9,10 Crab 211
CAN-N € Cod (acoustic) -
CAN-N 10 Cod tagging (acoustig) -~
LNO sud - Capelin, temperaturs, salinity 25
JUN 11-12 Larvas of capalin, temperaturae 40
=alinjity
H SUN -7 Eggm, larvae, tampsrature, 33
ealinity
L] CAN-N -1 Capslin {agcouetic) is
Fa CAN-N 7 Toxicology -
CAN-N 7-8 Redfish {accuatie) 23
CAN-N e-9 Cad tagging -
L} R CAKR-G 5- Trap, diving (JCUBA} snd trawl 20
CAR-Q 11-12 Barring Acouatica -
L] CAN-C 3-4 Snew crab collection -
CAN-Q 1-5 3Inow crab photagraphy -
CAN-Q 3 ¥helk gear sslectivity -
CAN-Q &1 Mackerel larvae €5
CAN-Q 3 Shrimp hydroacoustics -
T CAN-G 45 At ses wampling on board 10
commercial fishing wvea
CAN-G 4,7,12 Juvenile herring surveys 92
CAN-G 3 Cod for aguaculturs -
4 T CAN-G H] Tagying ripa adults For -
stock identification studies
CAN-G 5-6 Tzap (snow crab convantional 150
trap! murvey
CAN-G 5,6,8 Commarcial sea sarpling s
lobatay
CAN-Q 13 Huapal growth -
ChN-G &7 Cod, halibut, plaice, spew and -
apring crab collection for
aguaculture
CAN-Q -7 Crab in the saguenay -
CAN-Q T Impact of dregging on sussel -
growth
CAN-G T Juvenils cod survey kL
CAN-G T Juvanile herring diatribution 12
CAN-Q 1-8 fScallop asssammant -
CAN-G T-10 At sex aampling on board 10
comnercial fishng vessal
CAN-G T,8,9,10 Lobstar taggling 8
CAH-0 B-39 Snow crab growth -
CAN-G 9 Spawning hed -
CAN-G 9 Dlatribution on spawning bad -
CAN-Q L] Goar trial 1"
vnM CAN-4T & Ssalvorm/benthic -
Va CAN-AT 5 Baddock tagging 218
val CAN-SF 6 Clam survey 7
CAN-AF 9 Square—diamond 1
CAN-3F 10 Square-diamond ?
X CAN-SF 3 Acouvatie exparimental 10
CAN-5F 4 Deep trawling/mescpelagic 11
CAN-5F 4,5 Gear tust/equare-diamond ?
CAR-5F [ Duep trawl/mesopelagic 45
CAN-SF 6 Sealworm survey 5
CAN-SF 4 Daep trawl/mesopslagic 61
CAK-SF s, 10 Square—diamond ?
CAN-5F 9,10 Sealworm survey [ 38
CAR-SF 10 Juvanile fish aurvey 5%
L] GAN-8F 1 Berring acoustics 11
CAN-8F 7 Liva halibut 109
CAN-EF 12 Qwar trials, groundfish &
wx CAN-SF 2 Internat ional cbhaerver trailning -
X CAN-SF 4 Lopster trawling 45
CAN-SF 5 Ichthycplanktcen, Juvenlle 104
CAN-SF [ 1 Juvenile herring 16
CAN-EF 6,9 Swordfish survay -
CAN-SF 8,9 Juvanile herring -
CAN-SF 9,10 Acoustice sxparimental -
CAN-ST 0,31 Jcallops gear Criala 10
445 N2e CAN-5F 7 lobster larvaw ?
io Larval herring 226
L] b ¢ USA 1 Larval herring and
oceancgraphic - plankten 132
1 - {Th 127
Usk 11 Larval herring ~ plankten 113
- T il3
11,12 lazval herzing/sandlance
. -plankton izs
-CTD 128
zZa CAN-SF 10,11 Larval fadult herring 122
1 usa L] Juvenile fish k]
[ 1 A [11.7.9 6 12-mile dump site 127
& 12-nila dump site 139




Table 2.

Dat «s

Biclogical surveys planned for the NAFO Area in 1989 and early 1990.

hrwa

Country Ares Type of Hurvey Cauntry Type of Survey D
STRATIFIED-RANDOM SUAVEYS - 1930 CAN-Q 4t Lobetsr monitering of biologlcal Jul-Sap
chazacteristics (growth, movemantw)
Can-Q 4T Bottom trawl survey for blo- Jun-Aug At s+a obnpling on board commercia} Jul-Qot
wasa estimation {NS, ¥B & PII) Eizhing w (N5}
Abundanos of groundfish survey Sep Cistribution and aggregative Aug-Sap
Migration and distribution of Hav of winter flounder relatlve
groundfish to herring spawn .
Aample spawning herring on Jap
CAN-N DB +2CHJ+3K Shriap 04-21 Jul Flshermen's Bank For aire and
F{-8 droundfish 24 Jap-12 Qct and ags overtime (gillnets)
2J+3KL Groundfish 02 Hov-13 Dwc
3 Qroundfisn 18 Oct-07 Nov CAK-N 0 Cod zampling 23 Jul-17 Aug
Redfinh 06-21 Aug Oceanography 17-29 Hay
3LK0 Groundfish 18 Apr-29 May 2+3 Jalmon tagging 27 Sap-16 Oct
Juvenils flatfish 23 Aug-25 Sep 2741K Cod {(acoustics) 30 May-16 Jun
Scallop 10-22 Aug Coapslin {acoustica} 95-31 Qet
N0 Groundfish ¢9-28 Hov 20 +1KLHNQP Qoaanography 13-29 Jul
irs Scallop 25 Apr-01 May L Harring survey 15 Qct-30 Nov
Qeannography 1% oct-01 How
CAN-Q 4A8T Groundfish ¢ intervesssl 10 Aug-1]1 Sep L Acoustieo trialm 20-25 Apr
calibration Capelin tagging 04-13 May
Shrimp survey 01-19 sap Urab atudies 14-22 May
— Lapaiin (arcustica) 03-217 May
CRH-8F AVH Groundfish survey 13-23 Mar Ocsanography 17-25 May
X Scallcp aurvey 18-29 Jun Crab survey 23-31 May
£3-19 Jul Capelin tagging 01-08 Jun
27 Aug-07 Sep aLre Capslin tagging 28 May-11 Jun
15-19 oct INO Juvenile Flatfish tagging 31 May-07 Jun
AVNK+S 2w Grourndfish survey 03 Jul-0d4 Aug Capalin {acoustica) 18 Jun-02 Jul
4MX+55e Scallop survey and juvenils 13 Apr-10 May k) ETLS Redfish {acoustica} 23 Jul-08 Aug
distribution
S5Zw Groundfish survey 19 Feb~09 Mar CAN-Q 4Rs Berring acoustics 03-21 Dac
Scallop survey, juvenile scallops 07 Aug-01 Sep ARST Interreenel calibration 10-31 Aug
43 Snow arab taggng 13 Aug-04 Sap
bEN-G L.Grewnl. Shrimp trawl survey 12 Aug-15 Sep 47 Scallop murvay 1% May-02 Jun
1ARCD Shrinp trawl survey 15 Jui-11 Aug Hackersl larvas plus Saguanay 04-10 Jun
Rock arab recapturwe 06-23 Jun
B/TRG Y.Grawnl. PEottoa trawl - groundfish 12 3ep-17 Cct Exploratery Saguenay -
1B-F Bottom trawl - groundfish 70 Oct-10 tow
CAN-SF AV Sealworm aurvey 01-14 Feb
E/ESP H Groundfish (acoustic) Jul 06-1T Aug
15-23 Qct
JAP 1BCD Groundfiah — G. halibut Jun an Herring acoustics 04-26 Jan
A1 Sroundfish — 6, halibut Esp Intarnational observar tralning 2630 Mar
Sealworm aurvey 23-31 May
[+}.}1 § )] Trawlt &. halibut, grenadier, 28 Bep-30 Oct Intarntional oboerver tralning 18-23 Sep
hydrography WX Acouatic trials 25-30 Mar
QB+2GH Leng-line; G. halibut 15 Aug-17 Dec Gear triala 25 Jul-04 Aug
IRCD Trawl: ©. halibut, grenadier Oct 09-19 Qct
hydrography X lLobster trawl survay 02-12 Apr
2q Trawl: G. halibut, grenadier 30 Cot-14 Nav Cear trials 22~-26 May
hydragraphy 22-26 Qck
k1 Trawli @. halibut, grenadier 14-22 Nav Ichthycplankton, juvenils gadids 11-25 Jun
hydzrography Ichthyoplankton 04-13 Jul
23+3X% Trawls G. halibut, granadiwsr, Bep &k Hov Ewrring survey 13-25 Aug
hydgography Juvenils lchaters 17 Sep-02 Oct
LK Trawl & acoustic: groundfish, 25 Apr-11 May AX+5Ze SwordfLah survey 03-14 Sep
hydrography, - Larval herring survay 22 Oat-05 Now
M Trawl i mocoustic: groundfish, 27 Jun-11 Jul 52w Ichthyoplankton 17-271 Apr
hydrography Groundfish/herring scoustics 27 Sep-01 Oct
NG Trawl & acoustic: groundfish, 95-2% Apr Larval/adult harring survey 25 Qet~16 Nov
hydrography Pollock tagging 03-12 Dec
AVHK Juvanile silver hake Out-Hov
DEN-3 LE.Gresnl. Greenland halibut 19 Aug-15 Sep
Usa AX45YS spring bottom trawl 05-23 Mar Cod: marking 16-29 sep
+6ABC 26 Rar-06 Apr 1a Creanland halibut 05 Aug-0l1 Sap
09-18 Apr 1ABCDE Bydrography 17 Jun-07 Jul
Rutumn bottom trawl 11-28 Sap 1ABCDEF Whales: photo-ID, biopsi 01-21 Jul
01-12 Dot 18CD Shrimp/by-catch 28 Oct-17 Neov
15-2% Oct 1BCDEF Young cod 01-28 Jul
52 +6ABC Saa scallop 26 Jul-0d Aug 1DEF Cod: marking 28 Oct-10 Nov
07-21 Aug 1r Codi maturity, stomach 18-11 Mar
OTHER SURVEYS - 1390 (-3 3 243K Acoustict capelin Qct-Roy
T . ERETY Acoustici capalin, hydrography 01-15 Jun
CAN-G 4R Trap, diving (Scuba) and trawl May-Oct Trawl: capelin larvas, tempwrature Nov-Dsc
survay {BoAne Bay, Hfld.) M Lgga, larvae, hydrography, oo~ 1927 Jun
4T Sotton aet gillnets for juvenils Fab plankten
hecring near Bathurat, N.B. AVNX Adult #ilver hake May-Jun
Sanpled juvenils herring by-catch Mar Hydrography, plankton Hay~Jul
in tommercial smelt baghet fishery
in Raatigouche River channel UaA 2-4 Inshore fishery habitat Sep-Dec
Flounder drag sets around Bay of Apr KEFC-EED
Chaleur to monitor juvenlls Usk 5Y2 Larval herringfeand lance 04-1% Jan
harring on or near bottem 20 Feb-02 Mar
At sampling on board commarial Apr-Jun 28 Nov-13 Dac
fimhing vessela (N3 & FEL) Larval herring 29 Oct—21 Nav
Commercial at sea sampling Aug-Oct SYZ+6ABC  Marine mammal eighting 05-18 Aug
{lobater) SYZ+6MBC Trawl door teating 13-21 Now
Fyka nats psat near shore in May-Bop 5z Eerring, sand lance & nackersl 23 Apr—-04 May
Bathurst regica to monlter 07-18 May
in/cffahore movemsnts of Jjuvenils €3 106-mile dump aite: sediment 21-26 Hay
herring and cod trap dsployment
Monthly trawl survey on snow crab  May-Dec 106-mile dump site: mid-water 06-18 Aug
population charactaristica filah & cceanographic
(Balm des Chalmsurs} 106-mile dunp site| gwdiment 20-31 Aug
Trap survey for catchability & Jun i meg una
selectivity study {Bale des 106-mile dump aite: sediment trap 04-08 Sep
Chaleurs) recovery & redapleyment
Underwater 300 photography of Jul
scall ad
Scallep dredging, plankton Jul SURVEYSE PLANNED FOR EARLY 1991
aanpl ing
Seallop dredging, plankton Sep CAN-W 27436, Groundfish (stratified) 01-22 Feb
sampling 3Fs Groundfish (atratified) 01-21 Fab
gcallop dredging, plankxton Bap-Jct —_—
aamplin CAN-G 3Pn+4RST Groundfish (atratifiwed) 10-30 Jan
Scallop dredging, plankton Det
aampling CAK-SF AV Groundfish survey {atratified) 04-15 Mar
Scallop dredging, plankton Kov 4n Bwrring acousztics 03-2% Jan
danpling AKX Interpaticnal Cbeerver Training 04-0% Fub
Juvenile cod survey Jul-Aug e Groundfish survay {etratified) 12 Teb-01 Mar

lobster monitoring of biclegical
fishing vesasls ([NS)
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c) Review of Relevant SCR and SCS Documents {Not Considered in Ttems 1 to 4 Above)

No documents were reviewed.

Acknowledgements

There belng no other business, the Chairman thanked the rapporteur and the participants
and extended special thanks to the NAFQO Secretariat for +their assistance 1in the
preparation of information for this meeting. The meeting was then adjourned.
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APPENDIX IIX. REPORT CF STANDING COMMITTEE ON PUBLICATIONS (STACPUB)

Chairman: V. P. Serebryakov Rapporteur: W. R. Bowering

The Committee met at the NAFO Headquarters at 192 Wyse Road, Dartmouth, Nova Scotia,
Canada on 12 and 18 June 199C. In, attendance were V. P. Serebryakov (USSR} (Chairman), W. R.
Bowering (Canada), P. Kanneworff (Denmark/Greenland), J. Messtorff (EEC), V. A. Rikhter (USSR},
A. Vazquez (EEC} and the Assistant Executive Secretary ({T. Amaratunga) and the Executive
Secretary (J. C. E. Cardesco) attended on 12 June 1990.

1. Review of STACPUB Membership

J. Messtorff (EEC) informed the commlittee that due to his impending retirement he would
not be maintaining his STACPUB membership beyond the present meeting of -the NAFO
Sclentific Council. The Committee extended its gratitude to J. Messtorff for his long-
standing and valuable contributions to STACPUB, and wished him well in his retirement.

The Committee noted that the Scientific Council nominated and elected M. Stein (EEC) to
join STACPUB as his replacement.

2. Review of Scientific Publications sinde June 1989

a} Volume 9(l) containing 7 papers and 3 notices (93 pages) was published as planned
with the publication date of September 1989,

Volume 9{2) containing 6 papers, 3 notices and 2 obituaries (62 pages} was
published as planned with the publication date cf December 1989.

An 1ssue of the Jjournal is in preparation with respect to papers presented at the
Special Session on "Changes in Biomass, Production and Species Composition of the
Fish Populations in the WNorthwest Atlantic COver the Last 30 Years, and Their
Possible Causes" held in Brussels, September 6-8, 1989 with M. J. Fogarty as
convener. Another single issuve for the invitational paper titled "The Delimitation
of Fishing Areas in the Northwest Atlantic" received from R. G. Halliday and A. T.
Pinhorn on 2 February 1990 is also in preparation. As well, one paper was received
at the Secretariat for 1its final preparation for the next regular issue of the
Journal.

b} NAFO Scientific Council Studies

Studies Number 13 contailning 5 papers and 3 notices (81 pages) was published as
planned with the publication date of November 1989.

Studies WNumber 14 contalning 6 papers, 3 notices and 2 obltuaries (78 pages) was
published as propesed with the publication date of May 1990,

Three papers are in their late stages of preparation for publication in Studies
Number 15.

c} - NAFQ Statistical Bulletin

After the very late receipt of STATLANT 21B data from Canada-N (6 Sep 1989), and
data for Farce Islands were adapted from 21A reports, NAFO Statistical Bulletin
Vol. 36 was published in Octeober 1989 (within 1 month after all data were
received). Due to the late submission of some data, this publication was delayed
by about 2 years.

After the late receipt of data from some countries (February/March 1990}, NAFQ
Statistical Bulletin Vol. 37 was published in April 1990 just 1 month after all
data became avallable. This issue was, however, also conslderably late.

Deadline for submission of STATLANT 21B reports for 1988 was 30 June 1989. As of
June 1590, data were still outstanding from 8 countries. The delay in the
acquisition of final data will again have impact on the timely publication of NAFO
Statistical Bulletin Vol. 38.

d) NAFQO Scientific Council Reports .

The volume (180 pages) containing reports of the 1989 meetings of the Scientific
Ccouncil was published and distributed in December 1989,

e) List of Fishing Vessels

This triennial publication was published scon after the June 1988 Scientific
Council Meeting (published in July 1988) when all outstanding data were received.
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"List of Fishing Vessels, 1986" (47 pages) contains 1986 and previous years' data.

Index and List of Titles

The provisional index and lists of titles of 98 research documents (S5CR Doc.) anc
22 summary documents (5CS Doc.) which were presented at the Sclentific Counci)
meetings during 1989 were compiled and presented in SCS Doc. 9C/06 (24 pagés).
The five year publication (1985-89) 1s due to be published in mid-1990.

Production Costs and Revenue for Scientific Council Publications

Production costs and revenues for the various publicaticns related to the activities of
the Scientific Council were reviewed by the Committee. No significant departures fron
those of previous years were observed.

It was noted that at least one additional issue of the Journal is due to be published
within the next year. The Committee agreed that possible extra production costs should be
considered during fiscal planning.

Promotion and Distribution of Scientifi¢ Publications

a)

b}

<)

Publicity and Response Regarding the Journal

It was noted that Journal subscriptions had remained relatively stable during the
last 6 years. However, the Committee noted that publication rates of both the
Jeurnal and Studles had increased through the year. It was hoped that the improved
turn-around time for publications and the new appearance of the Journal f(in the
form of a new cover) would further help the promotion of the Journal.

Invitatignal Papers for the Journal

The Asslstant Executlve Secretary informed STACPUB that thé invited paper by R. G.
Halliday and A. T. Pinhorn was now In its filnal stages of review for publication,
and every effort was being made for it to appear in the next issue of the Journal.
The Committee agreed that invitational papers and other future issues of the
Journal with special status {e.g. the issue for the 1989 Special Session) should
use the format of Journal Vol. 4 issued in 1983,

STACPUB was pleased to learn that J. Messtorff and Sv. Aa. Horsted had responded
positively to the Assistant Executive Secretary’s inquiries with regards to the
possibility of preparing invitational papers. STACPUB accordingly extended
invitations teo them to submit auch papers, and was pleased to learn that J.
Messtorff would consider submitting a paper in the near future in the general
theme of the history of the development of surveys, partlcularly the stratified
survey schemes, in the Convention Area.

New Cover for the Journal

The Committee noted that the new cover for the Journal had been accepted and
approved at the September 1989 meeting. Publication with the new cover will begin
with the next issue. Tt seemed appropriate that it would be Volume 10,
representing a decade of NAFC Journal publications. It also seemed appropriate
that the first invitational paper could be the first issue’ of the Journal with the
new cover.

Edlitorial Matters Regarding Scientific Publications

a)

Editorial Activities

" Of the 13 papers nominated at the June 1989 Meeting, 8 papers have been submitted

{(in one instance 2 SCR documents were combined to a single submission),

Authors who presented papers at the September 1989 Speclal Session were invited to
upgrade thelr papers and submit them for consideration for a single issue of the
Journal. Of the 16 documents proposed at the September 198% Meeting, 9 had been
submitted by June 1990.

In addition, 15 papers from outside of the STACPUB nomination process, including
the first invitational paper, have been submitted since June 1989.

STACPUB noted taht a total of 39 papers were currently in various stages of
editorial review for the Journal. Of these, 28 papers were in the hands of the
Editorial Board. The 9 Special Session papers were being independently edited,
while the invitational paper was alsp receiving an’ independent review process. In
addition, there were 7 papers in various stages of review for the Studies.
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In all, 24 papers were published {13 in the Jourpal and 11 in Studies) since June
1989.

Progress Review: Journal Issue of 1989 Special Sessicn

All September 1989 Speclal Session papers were under consideration for publication
as a special issue of the Journal of Northwest Atlantic Fishery Science by M, J.
FPogarty (Convener). Tec date, 9 papers have been received for consideration and at
least one review has been received for each. It is expected that most papers would
be acceptable wilth further editorial changes but that several would require
substantial revision and it may be necessary to simply list some in abstract form.
Alternatively, some of the papers may, after revision, be more suitable as notes
or short communications.

Four potential contributions have not yet been received, however, the Convener
understands that they are in some stage of review and are expected to be submitted
in the near future. The remaining 2 papers would be available only in the form of
abstracts.

Review of General Editorial Process

The Committee recognized certain Associate Editors had greater workload than
others and STACPUB felt the general editorial process needed to be reviewed in
relation to turnaround times.

Review of Editorial Board

i) Workload of Assoclate Editors and Consideration of an Additional Assoclate
Editor for Vertebrate Fisheries Biclegy

The Assistant Executive Secretary Iinformed STACPUB that the workload of
Associate Editors for Vertebrate Fisheries Biology had increased due to the
number and nature of the papers being submitted. However, STACPUB agreed
that further consideraticon of the necessity of an additional Associate
Editor for Vertebrate Flsheries Biolegy be deferred until the September
1990 meeting. :

ii) Appeintment of Asspciate Editor for Vertebrate Fisheries Biology (Dr.
Grosslein has resigned)

The Assistant Executive Secretary informed STACPUB that M. J. Grosslein had
decided with regret that his plans for the next few years required him to
terminate his service as Associate Editor. While he planned to finish the
papers he had 1in hand, he reguested STACPUB to seek "an immediate
replacement.

The Committee requested that the Chairman, on behalf of the members, write
to Dr. Grosslein and express thelr gratitude and appreciation for his years
of service and devotion t¢ the promotion of the Journal and wish him well
in his future endeavours.

The Committee invited Dr. R. K. Misra, Department of Fisheries and Oceans,
Science Branch, Halifax, Canada as hls replacement and was pleased to have
a scientist of Dr. Misra's reputation to consider serving on the Editorial
Board.

Papers for Possible Publication

a)

b)

Review of Proposals for 1989 Meetings

STACPUB was pleased to note that, compared to previcus years, submissions in 1989
had improved substantially.

Review of Contributions to the 1890 Meeting

STACPUB considered all 91 SCR documents and 21 5C5 documents presented to the
Scientific Council, and nominated SCR Doc. 90/17, 34, 36, 41, 63, and 78. The
Committee requested the Assistant Executlve Secretary te invite authors of those
documents to submit them in a suitable form for ceonsideration for publication in
the Journal or Studies.

STACPUB recognized that as a result of the large number of papers presented to the
meeting, members could not in the limited time avallable adequately scrutinize the
papers to determine thelr sultability. STACPUB therefore emphasized that the
above nominations did not preclude submissicn of papers by authors who felt that
their papers deserved consideration.
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STACPUB observed that the "Final Report of the STACREC Working Group on Survey
Design and Procedures"™ (SCS Doe. 90/20) contained important and valuable
informatien that should be available in NAFO literature in a referenceable form,
STACPUB agreed to lnvite the convener of ‘the STACREC ‘Working Group to consider

preparing the Report with the necessary redrafting and editing. for publication in
Studles.

Microfiche Projects

a)l Review of Reguests for Microfiche of ICNAF Documents

The ICNAF Microfiche Project covered the documents produced during 1951-79 and was
completed in November 1986. The Secretariat purchased 30 sets of the fiche and to
date have sold 13 sets (7 in 1987, 3 in 1988 and 3 in 1989). NAFCQ continues to
advertise the fiche in each issue of the Journal .and Scientific Council Studies.

b) Question of ‘Microfiching NAFC Documents

The Executive Secretary was requested to make whatever progress was possible with
microfiching NAFO documents should opportunities arise within annual budgets. The
view, however, was continued that specific funding should not be requested in the
publications budget for this item until the ICNAF microfiche project recovers its -
full cest. This would require that seven more sets are sold.

Other Matters

a} Reguest for a Special Issue of the Journal

As part of a ‘USSR-Canada Sclentific Bllateral agreement, a symposium entitled
"Biology and Fishery ‘for Capelin in the Northwest Atlantie" will be held in st.
John's ‘during 27-30 November 1990. To .date, a total of 21 titles have been
submitted by Canadian and Soviet contributors. More are expected and it is
probable that a total of approximately 30 papers will be presented at the meeting.
Because of the relevance of these papers to .NAFO, the Conveners of the Meeting
. proposed that 'STACPUB consider inviting :the conveners and authors to submit
suitable papers to NAFO with the obJective of publishing them in a single issue of
the Journal of Northwest Atlantic Fishery Science.

STACPUB recognized the relevance of the .subject to :NAFC and agreed that the
Journal would be an appropriate place for publishing the papers.

Assuming that the majority of the papers would be submitted for publication, this
would place a substantial additienal burden on the Journal editorial board.
Consequently, STACPUB agreed that - the ‘Canadian convener, J. Carscadden (a former
Associate Editor of the Canadian Journal of Fisheries and Agquatie Sciences), be
invited to serve as a special editor to -expedite peer-review and editing of this
series of papers. It was hoped that submissions would be received by the end eof
1990 and the editorial process would be completed in 6-8 months.

STACPUB also felt it would be appropriate to invite the co-conveners Lo prepare a
one-page introduction to the series of papers with a brief description of the
history and purpose of the meeting. The Assistant Executive Secretary was
requested to inform the convener of the .decision on behalf of STACPUB.

Acknowledgements

The Chairman thanked the Rapporteur (W. R. Bowering) for outstanding records of the
meeting and the Assistant Executive Secretary for excellent work in preparing background

working papers for the consideration of STACPUB. There being no other business the
Chairman then adjourned the meeting.
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APPENDIX IV. AGENDA FOR SCIENTIFIC COUNCIL MEETING, JUNE 1990

Opening (Chairman: B. W. Jones)

1. Appointment of rapporteur

2. Adoption of agenda

3. Attendance of observers

4. Plan of work

5. Report of proxy votes (by Executive Secretary)

6. Nomination and election of STACFIS Chairman {including consideration of period of
appointment)

Fishery Science (STACFIS Chairman: H. Lassen)

1. General review of catches and fishing activity in 1989

2. Stock assessments

a)

b)

d)

e)

Stocks within or partly within the Regulatory Area, as requested by the
Fisheries Commlssion with the concurrence of the Coastal State (Annex 1):

- Cod (Div. 3NO; Div, 3M) {see App. III, items ¢ and 1)

- Red@ish {Div. 3LN; Div. 3M)

- American plalce (Div. 3LNO; Div. 3M) (see App. III, items 2, 7 and 15}
- Witch flounder (Div. 3NQ) (see App. III, 1tam 8)

- Yellowtail flounder {Div. 3LNO)} (aee App. III, ftems 2 and 19}

- Capelin (piv. 3NO) ’

- Squid (Subareas 3 and 4)

C- [Note also Ammex 1, Item 3 concerning cod in Div. 2J+3KL, Item 4

concerning cod in Div. 3M, Item 5 concerning flounders in Div. 3LNO
and Item 7 concerning mesopelagic specles and Atlantic saury in the
Regulatory Area]

Stocks within the 200-mile fishery zone in Subareas 2, 3 and 4, as regquested
by Canada (Annex 2}:

- Greenland balibut (Subarea 2 and Div. 3XL) (ses App. III, items 9 and 10}
- Roundnose grenadier (Subareas 2 arnd 3}

- Silver hake (Div. 4VWX) (see 55 Doc. 90/2)

- Capelin ({(Piv. 3L)

Stocks within the 200-mile fishery zone in Subarea 1 and at East Greenland,
as requested by Denmark on behalf of Greenland {Annex 3):

- Cod (Subarea 1)
- Redfish (Subarea 1) (if possible, by species)
- Wolffish {(Subarea 1) (if posslble, for spotted
and striped} C
- Northern shrimp (East Greenland) (see 5c5 Doc. 89/22; App. ITI, Ltem 2}
- Other finfish and invertebrates (Subarea 1)

Stocks overlapping the fishery =zones in Subareas 0 and 1, as reguested by
Canada and by Denmark on behalf of Greenland {Annexes 2 and 3):

- Greenland halibut (Subareas 0 and 1) {see App. III, Item 10)
- Roundnose yrenadier (Subareas 0 and 1)
- Northern shrimp (Subareas 0 and 1} {see SCS Doc. 88/22; App. III, item 11}

3. Environmental research {Subcommittee Chalrman: M. Stein)

a)
b)
c)
d)
e}
f)
q)

Chairman’s report

Marine Environmental Data Service (MEDS) Report for 1989
Review of environmental studies in 1989

Overview of environmental conditiens in 1989

Marine Environmental Ecosystems Subcommittee of CAFSAC {report)
National representatives

Other matters
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Ageing techniques and validation studies

a) Reports on the otelith exchanges on Silver hake and American plaice (Div.
b) 35221 ageing and validation studies reported

Gear and selectivity studies

a) Reports on gear and selectivity studies
b} Proposals for gear and selectivity studies

Review of S5CR and 5CS documents not considered in items (1) to (5) above

Other matters

a) Review of current arrangements for 'conducting stock assessment with respect
to designated experts.
b} Progress report on contributions fer the 5-7 September 1990 Special Session

an "Management Under Uncertainties Related to Biology and Assessments, With
Case S5tudies on Some North Atlantic Fisheries™ {J. Shepherd, UK, Convener)
c) Convener for the Special Sessicn in 1991 and any other matters in relatlon to
~this meeting
d) * Theme for the 1992 Special Session
e) Other business

Research Coordination (STACREC Chairman: W. B. Brodie)

1.

Fishery Statistics

a) Progress report on Secretariat activities in 1989/90
i) Acquisition of STATLANT 21h and 21B reports for recent years
ii) . Publication of statistical information

iii) Updating of fishery statistics database

b) Review of reporting requirements for submission of STATLANT 21A and Z1B
statistics, .

c) Report on the Fourteenth Sessicn of CWP, February 1990
Riological Sampling

a) Progress report on activities in 1989/90
b) Forms and deadlines for submission of data

Biological Surveys

a) Review of survey activity in 1989
b) Survey plans for 1990 and early 1991

c) Revliew of stratification schemes
d) Coordination of surveys in 1990-91 (if required)
e) Survey design precedures (Working Group report)

Other Matters

a) List of fishing vessels for 1990

b) Tagging activities reported for 1989

c) Review of relevant S5CR and 5CS documents not considered in Items 1 to 3 above
d) Other business

Publicaticons (STACPUB Chairman: V. P. Serebryakov)

Review of STACPUE membership

Review of scientific publications since June 1989

Producticn costs and revenues for Scientific Council publications
Promotion and distribution of sclentific publications

a) Publicity and response regarding the Journal
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b) Invitational papers for the Journal
c) New cover for the Journal

5. 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
1) Consideration cf workload of Associate Editors
il) Consideratien of necessity for the additional

Vertebrate Flsheries Biology
6. Papers for possible publicaticon

a) Review of proposals resulting from the 1983 meetings
b) Review of contributions to the 1990 meeting

7. Microfiche projects

al Review of requests for mlcrofiche of ICNAF documents
b) Question of microfiching NAFQ research documents

8. Other matters
Collaboration with other Organizations

1. Joint ICES/NAFO working group on harp and hooded seals
2. Fourteenth Session of CWP, February 199%0

Arrangements for Special Sessions

{5ee under Flshery Sclence, Section 7(b), 7i{c), and 7(d)]
Future Sclentific Council Meetings, 1990 and 1391

Cther Matters

Adoption of Repeorts

Assoclate Editor

1. Committee reports from this meeting (STACFIS, STACREC, STACFPUB)

2. Scientific Council Report, June 1990 {receipt and adoption)

Adjournment

for



120

ANNEX 1. FISHERIES COMMISSION REQUEST FOR SCIENTIFIC ADVICE ON MANAGEMENT
IN 1991 OF CERTAIN STOCKS IN SUBAREAS 3 AND 4

The Fisherles Commissicn 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 c¢f the 1990 Annual Meeting, provide advice an the scientific basis for
the management of the following fish and invertebrate stocks or groups of stocks 1n 1991:

Cod (Div. 3NO; Div. 3M)

Redfish (Div. 3LN; Div. 3M}
bmerlcan plalce (Div. 3LNO; Div. 3M)
Witceh flounder (Div. 3NO})

Yellowtall 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 projecting future stock levels for those stocks listed
above:

a) For those stecks subject ' to ‘analytical dynamic-pocl type assessments, the status
of the stock should be reviewed and management optlons evaluated in terms of their
implications for fishable stock size in both the short and long term. 1In those
cases where present spawning stock size is a matter of scientific concern in
relation to the continuing productive potential of the stock, management options
should be evaluated in relation to spawning stock size. As general reference
points the implications of fishing at Fy 4, and Fmax in 1991 and subsequent
years should be evaluated. The present stock s?ze and spawning stock size should
be described 1in relation to those observed histcrically and those expected in the
longer term under this range of options.

Opinions of the Scientific council should be expressed in regard to stock size,
spawning stock sizes, recruitment prospects, catch rates and TACs implied by these
management strategies for 1991 and the long term. Values of F corresponding to
the reference pelints should be given and their accuracy assessed,.

b} For those stocks subject to general production-type assessments, the time gerles
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.
In this case, the general reference points should be the level of fishing effort
or fishing mortallity (F) which is calculated to be required to take the M$Y catch
in the long term and two-thirds of that effort level.

c) For those rescurces of which only general bieological and/or catch data are
avallable, no standard criteria on which to base advice can be established. The
evidence of stock status should, however, be weighed against a strategy of optimum
yield management and maintenance of stock biomass at levels of about two-thirds of
the virgin stock. .

d} Spawning stock biomass levels that might be considered necessary for maintenance
of sustained recruitment should be recommended for each stock.

e) Presentation of the result should include the following:
1) for stocks for which analytical dynamic-pool type assessments are possible:

- a graph of yleid and fishing mortallty for at least the past 10
years.

- a graph of spawning stock bicmass and recruitment levels for at
least the past 10 years.

- a graph of catch options for the year 1991 over a range of fishing
mortality rates (F) at least from Fgy ; to Fmax.

- a graph showing spawning stock biomasses at 1.1.19%2 corresponding
to each catch option.

- graphs showing the yield-per-recruit and spawning stock per-recruit
values for a range of fishing mortality.
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11} 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, Fmax and Fgo 1 should be shown.

The Fisheries Commlission with the concurrence of the Coastal State requests that the
Sclentific Council continue to provide information, 1f available, on the stock separation
in Div. 2J+3KL and the proportion of the biomass of the cod stock in Div. 3L imn the
Regulatory Area and a projectlon if pessible of the proportion likely to be available in
the Requlatory Area in future years. Information is also requested on the age composition
of that portien of the stock occurring in the Regulatory Area.

With respect to cod in Div. 3M, the Scientific Council 1is asked to comment on the
appropriateness of establishing a minimum target level for the biomass, and to comment on
the role of exploratory fisheries in providing data for stock assessment purposes.

With respect tc flounders in Div. 3LNG, the Scientific Council is requested to provide
advice on management options that would reduce the extent to which the fisheries reduce
the potential yield due to harvest of small fish.

With respect to stocks from which catches have recently been significantly in excess of
the NAFO TACs, analysis 1is requested on the effect such catches have had in determining
present stock status.

The Sclentific Council is asked teo review available data on stocks of mesopelagic species
and on Atlantic saury that might cccur in the Regulatory Area, and to provide advice on
possible management measures for these, stocks.

ANNEX 2. CANADIAN REQUEST FOR SCIENTIFIC ADVICE ON MANAGEMENT IN 1991
OF CERTAIN STCCXS IN SUBAREAS 0 TO 4

Canada requests that the Scientifie Councll, at its meeting in advance of the 1990 Annual
Meeting, provide advice on the sclentific basis for the management of the following fish
and invertebrate stocks 1n 1991: .

Greenland halibut {Subarea 2 and Div. 3K and 3L)
Roundnose grenadier {Subareas 2 and 3)

Capelin (Div. 3L}

Silver hake (Div. 4V, 4W and 4%}

It is also suggested that, subject to ﬁhe .concurrence of Denmark {(Greenland), the

Scientific Council, prior to the 1990 Annual Meeting of NAFO, provide advice on the
sclentific basis for management in 1991 of the following stocks:

Sbrihp {Subareas 0 ang 1)
Greenland halibut (Subareas 0 and 1)
Roundnose grenadier {Subareas 0 and 1)

Canada requests the Scientific Council to consider the following optiens in assessing and
projecting future stock levels for those stocks listed above:

a) For thcse stocks subject to analytical dynamic-pool type assessments, the status

' of the stock should be reviewed and the implications of continuing to fish at F,,
in 1991 and subsequent years should'be evaluated. The present stock size should
be described in relatien to those cbserved historically and those to be expected
at the F;, level in both the short and long term. In those cases where present
spawning stock size i3 a matter of scientific c¢oncern in relation to the
continuing productive potential of the stock, management options should be
evaluated in relation to spawning stock size. All results should be expressed in
terms cf stock sizes, catch rates and TACs implied for 1991 and the long term.

b) For those stocks subiect to general production-type assessments, the status of the
stock should 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. ’ .
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c) For those resources on which only general bilological and/or catch data are
avallable, no standard criteria on which to base advice can be established. The
evidence on stock status should, however, be weighted against a strategy of
optimum yield management and maintenance of stock biomass at levels of about two-
thirds that of the virgin stocks.

P. Meyboom
Deputy Minister

Department of Fisheries and Oceans
Cttawa, Canada

ANNEX 3. DENMARK (GREENLAND) REQUEST FOR SCIENTIFIC ADVICE ON
MANAGEMENT OF CERTA&N STCCKS IN 1991

Denmark on behalf of Greenland, requests the Scientific Council of NAFO in advance of the
June 1990 Annual Meeting to consider the following stocks vccurring in Subarea 1:

i} Atlantic cod

i1 Redfish (by species, is possible)

iii) Welffish {by species, if possible)

iv) Any other stock of commercial interest of invertebrates and finfish in

Subarea 1 for which data allow a status report

It is also suggested, subject to the concurrence of Canada, that the Scientific Councll of
NAFQ include the following stocks overlapping Subareas 0 and 1 in 1its considerations:

1) Greenland halibut
ii) Roundnose grenadier
iii) Northern shrimp (Pandalus borealis)

Further, in cooperation wlth ICES, the Scientiflc Councll of NAFO is requested to analyze
the following stock in the Denmark Strait and off East Greenland:

i) Northern shrimp (Pandalus borealis)

The Scientific Council of NAFO is requested to provide advice on the status and on the
biological basis for management in 1991 and as many years onwards as the data allow for
all stocks mentloned above.

In the analyses on which management advice will be based, the following should be
included:

a} For cod in Subarea 1 the catch projections should include at the following

options:

1} F = F{0.1) from 1991 onward

1i) F = F(max) from 1991 onward

1ii) F from 1991 onward equal to that F-value which for 1990 corresponds to the
set TAC for 1990, i.e. 110,000 tons

iv) Two options both based on a steady catch level from 1991 onwards. One catch
level should be 90,000 tons and the other level 110,000 tons.

v) Same as In iv) but with restriction that F is not allowed to exceed 0.6 per
year.

The development in the expected length distributions particularly the size groups
40-55 cm and above 55 cm should be evaluated.

The catch level for 1990 should be set at the TAC for that year, i.e. 110,000
tons. The Sclientific Council should further evaluate whether this catch level 1is
realistic and if not then re-evaluate the above mentloned options 1), 1i) and iii)
based on such catch level for 1990.

b) The boundary between the East Greenland cod stock and the West Greenland stock
should be reconsidered and the Scientific Council invited to comment on the
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relevance of such a boundary under the present steck conditioens.

For Greenland halibut in Subarea (+1 the relevance and the scientific basis for the stock

separation between this stock and the Greenland halibut in Subarea 2 and Div. 3XL should
be reconsidered.

For Northern shrimp in Subarea 1 and in the Denmark Strait the effects of by-catch of
small finfish ({redfish and Greenland halibut) on these stocks should be analyzed if data
allow. Further the effect of discards of shrimp should be analyzed.

The Scientific Council should feel free to report on such other invertebrate and finfish
stocks in Subarea 1 and on such other sclentifically-based management options for the
above menticned Subarea 1 stocks, as 1t feels applicable.

Jens Paulsen
Head of Division

Department for Fisherles & Industry
Nuuk, Greeniand
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APPENDIX V. LIST OF PARTICIPANTS
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Northwest Atlantic Fisheries Centre, P. ©O. Box 5667, St.

Coastal Oceanography, Bedford Instituté‘ of Oceanography,
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Fisheries Research Br., DFO, 200 Kent St., Ottawa, Ontario
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CuBa

Flota Cubana de Pesca, Desamparados Esg Mercado, Habana Vieta

DENMARK
FARCE ISLANDS
Fisheries Laboratory of the Farces, Noatun, FR-100 Torshavn
' GREENLAND
Greenl. Fisheries Research Institute, Tagensvej 135, DK-220C,

Greenland Heme Rule, Box 269, 3900 Nuuk, Greenland
Greenl. Flsherles Research Institute, Tagensvej 135, DK-2200,
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Greenl. Fisherles Research Institute, Tagensvej 135, DK-2200,

EURQPEAN ECONOMIC COMMUNITY (EEC)

Commission of European Communities, Loi 120 6/223, 200 rue de
B~1049, Brussels, Belgium
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IFREMER, B. P. 4240, F-97500 Saint Plerre et Miguelon

John’s, Nfld.

Dartmouth,

Dartmouth,

i, Quebec

, Habana

Copenhagen

Copenhagen
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Marine Research Institute, Skulagata 4, P. 0. Box 1390, 121-Reykjavik
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National Research Institute of Far Seas Fisheries, 5-7-1 Orldo, Shimizu 424
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VNIRQ, 17 V, Krasnoselskaya, Moscow B-140, 107140

OBSERVERS
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Tanzanla Fisheries Research Institute, P. 0. Box 9750, Daressalaam, Tanzania
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APPENDIX VI. LIST QF RESEARCH AND SUMMARY DOCUMENTS, 199Q

RESEARCH DOCUMENTS (SCR)

No,

80/01
90/02

90/03

90/04
80/05
90/06

90/07

90/08
90/09
90/10
90/11
i
90/12

9C/13

80/14
90/15

90/1¢
90/17
90/18
90/19

90/20

90/21

N1701

N1702

N1706

N17G7
N1716
N1717

N1718

N171%
N1720
N1721
N1723
N1724

N1728

N1729
N1730

N1733
N1734
N1735
N1736

N1737

N1738

SHERSTJUKOV, A. I. The young silver hake growth 1in the Scotian Area, 1977-1988.
{16 pages)

SHERSTJUKQV, A. I. Distribution and abundance of O-group silver hake on Scotian
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