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1 SC 18-21 Nov

REPORT OF SCIENTIFIC COUNCIL

Scientific Council Mesting, 18-21 November 1994

Chairman: W. R. Bowerihg ‘ Rapporteur: T. Amaratunga
1. PLENARY SESSIONS

The Scientific Ceuncil met at NAFO Headquarters, Dartmouth, Nova Scotia, Canada, during 18-21 November

1994. Representatives attended from Canada, Denmark (in respect of the Faroe Islands and Greenland) and lceland.
The Chairman, H. Lassen (EU-Denmark) had conveyed his regrets not being able to attend and Vice-Chairman, W.

" R. Bowering (Canada), had been invited to chair this meeting. The Assistant Executive Secretary was in attendance,

The apening session was called to order on 18 November 1994 at 1000 hr.

The Chairman, W. R. Bowering, welcomed representatives o this Special Meeting of the Scientific Council
to conduct assessments on shrimp in Subareas 0 and 1, and Denmark Strait. The Assistant Executive Secretary was
appointed rapporteur.

In considering the Agenda, the Chairman noted that at its meeting in September 1894, the Council had
recommended that a single publication on papers dealing with shrimp on the Flemish Cap be considered at this
meeting, and proposed that this matter be considered under "Other Matiers®. The Provisional Agenda was adoptad
with this item inserted appropriately (Appendix Il).

The Council noted that STACFIS would undertake the assessments of the stocks, while the prognoses and
the advice would be undertaken by the Council. The Chairman also highlighted the Scientific Council decision of
September 1994, that the assessment reports must in their texts clearly cite the particular documents used during the
assessments, in addition to presenting a list of all the documenis in the subject heading.

The mesting was adjourned at 1015 hr.

The concluding session was convened at 1600 hr on 21 November 1994, noting that the shrimp assessment
reports had been prepared by STACFIS. The Councll then addressed the requests of the Coastal States considering
the results of the assessments and provided advice and recommendations. The meeting was adjourned at 1615 hr.

Brief summaries of the STACFIS Report and other matters considered by the Scientific Council are given

below in Sections iI-IV. The Agenda, List of Research (SCR) and Summary (SCS) Documents and the List of
Participants of this meeting are given in Appendix H, lil and IV, respectively.

IIl. FISHERY SCIENCE {see STACFIS report, App. 1)

1. Stock Assessments
a) Shrimp In Subareas 0 and 1
i) Advice and Recommendations

Shrimp In Subarea 1 and ad]acent areas of Div. 0A. At its meeting in Novembber 1993
the Scientific Council recommended, based on the similarity in stock composition (i.e. the
occurrence of similar modes in length distributions, prominence of the 1985 year-class in
all areas, and recruitment of the same year-classes in all areas), that shrimp in Div. 0A and
in Subarea 1 both north and'south of 71°N and in inshore areas be assessed as a single
stock. :
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b)

2

At the present meeting STACFIS reviewed the available information on catch, catch rates,
biomass estimates, and commaercial and survey length distributions in the three areas. It
was concluded that due to the lack of catch rates and catch composition data in the
inshore areas, it was most appropriate to review data from each of the three areas
separately for the current assessment, as foliows:

Subarea 1 offshore, north of 71°N. Catches in this area declined rapidiy to a low lavel
following a few years in which catches exceeded 10 000 tons. Biomass estimates are now
at the lowest level observed in the time series. Regardless of whether the requction is due
to environmental factors and/or fishing pressure the Scientific Council concluded, that due
to the current depressed status of this component ne increase in the total TAC should be
based on the inclusion of this area. Nevertheless, any catches in 1995 frem this area
should be counted against the TAC for the total stock area.

Subarea 1 Inshore. Catches in this area were relatively stable during 1990-92 but have
declined in 1993-84 due 10 a shift in effort to offshore areas. This could be attributed ta
more attractive catch rates offshore, as inshore biomass estimates have been relatively
stable during 1991-94, while offshore surveys have shown a considerable increase in
abundance in nearby areas in recent years. In the absence of commercial fishery data
needed to assess the status of this component, the Scientific Council concluded that the
average of recent catches (1990-93) is the best available estimate of production. The
Scientific Council hence advised that this stock component contribute 10 000 tons to the
TAC for the total stock area in 1995,

Subarea 1 offshore south of 71°N and adjacent areas in Div. 0A. Total catches in this
area had increased steadily up to 1992 and exceeded the advised TAC by more than 35%
in 1992 and 1993. Standardized catch-rate indices from Div. 0A and Subarea 1 all show
the same decline from 1993 to 1994, to the lowest value in the time series, after a period
of stability maintained by the strong 1985 year-class. Biomass estimates from surveys
have been relatively stable since 1988, largely maintained by the 1985 year-class.
Comparison of year-class strength shows that subsequent year-classes recruiting to the
fishery are substantially weaker, and it is these ysar-classes which will determine the
success of the 1995 fishery, In the light of the above, the Scientific Council advlsed that
the 1895 catch for this stock companent be reduced 1o the currently advised TAC of
50 CCC tons.

Total stock area (Dlv, 0A and Subarea 1). Based on considerations from the three areas
discussed above, the Scientific Council advised that the total allowabte catch for the entire
stock area be set to 60 000 tons in 1995,

Shrimp In Denmark Strait

i}

Advice and Recommendations. In consideration of the continued low level of shrimp
stock abundance in Denmark Strait and the uncertainty in the interpretation of the
abundance indices, the Scientific Council in 1993 advised a TAC of 5 000 tons for 1994,
It further advised that this level would have to be maintained for severat years in order to
be effective in rebuilding the stock.

The current assessment reviewed by STACFIS concluded that there appeared to be some
improvement in the stock abundance between 1993 and 1994 based upon analyses of
commercial catch-rate data and research vessel survey results. There was some concern
expressed, nevertheless, that the proportion of female shrimp in the stock, which is the
main contributor to the commercial cateh, remains relatively low. The Scientific Council,
therefore advised that the TAC of 5 000 tons recommended for 1994 rernain for 1995 to
allow for continued improvement in stock size. This catch level is intended to inciude any
catch in the new fishing areas.




3 SC 18-21 Nov
SUMMARY SHEET - Shrimp In Subareas 0 and 1

Source of Information: SCR Doc. 94/75, 89, 93, 94, 95.

Yoar 1987 1988 1989 1990 1991"  1gg2' 1993 1094’

Offshore SA 0+1 (south of T1°N)

Recommanded TAC 36 36 44 50 50 50 50 50
Agreed TAC? 401 4D 452 452 462 442 406°  423°
Actual landings™® 461 434 499 582 631 688 682  52.4°

Offshore SA 1 (horth of 71°N)

Recommended TAC - - - - - - -
Agreed TAC 11.6 1.5 8 6.8° 6.84 6.4 8.3% 8.3°
Actual fandings 10.7 6.7 25 2.1 1.1 26 08 0.48

SA 0+1 total (including Inshore SA 1)

Actual landings’® 63.7 60.3 65.7 70.7 75.3 84.9 746  66.9°

Provisional landings. Weights in '000 tons
Not including catches of vessals <75 GRT.

SA 1 offshore, south of 68°N + Div. DA.

Including the area from 69°30°N 1o 71°N, wast of 58°W.,

SA 1 offshore, north of 68°N.

Praliminary statistics availabla as of Novembaer 1994,

Includes information in addition to official statistics.

Revised data for 1990-93.

® W M B W N -

Catches: For the area where the TAC had been applied, catches have increased steadily up to 1992 and
exceeded the advised TAC by more than 35% in 1992 and 1993.

Data and Assessment: Catch rates, research survey indices and biological sampiing data.

Fishing Mortality: Ne information available.

Recruitment; Recruitment of 1988 and 1990 year-classes indicated but are weaker than the 1985 year-class.
State of Stock: Catch-rate indices indicated declining abundance; research survey indices indicated that the stock

is stable since 1988,

Forecast for 1995: Not available.

Cption Basis Predicted catch (1995) Predicted SSB (1.1.1996)

Fogs = No information available.

Frax =

Recommendations: TAC for 1995 be set at 60 000 tons for Div, DA and Subarea 1 including areas north of 71°N and

inshore areas.

Special Comments: Area covered by TAC far 1995 now includes all of SA 1 and Div. OB compared to previous years.
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SUMMARY SHEET - Shrimp In Denmark Strait

Scurce of Information: SCR Doc. 84/00, 91, 92, 96, 97.

Year 1987 1988 1989 1990 1991 1992"  1993' 1994’
Recommended TAC - - 10 10 10 8 5 5
Agreed TAC! 7.7° a.7? 9.0? 141 145 15.0 9.6 0.6
Repcnted calches 122 12.6 107 103 8.7% 7.8° 78 817

Sp. stock biomass

Recruitment \ No information available.

Mean F

' On Greenland side of midline only, Weights in ‘000 tons
2 Not including Greeniand fishery ncrth of 66°30'N, ‘

® Provisional.

Catches: In 1993, a fishery started in new areas south of the traditional area, where 1 300 and 3 700 tons were

caught in 1993 and 1994, respactively,

Data and Assessment: = General biclogical data, catch and effort data from the fishery, unstandardized catch-rate series of the
years 1980-94 and standardized catch-rate series for the years 1987-94. Research vessel survey data
for 1989, 1990, 1992 and 1994,

Fishing Mortality: Not known.
Recruitment: Not known.
State of Stock: Although the indices suggest an increase in abundance, the stock is slill considered to be at a much

lower level than it was during the first half of the 1980s.

Forecast for 1995:

Cption Basis Predicted catch {1995) Predictad SSB (1.1.1996)

Foy = ) . )

Foy = No information available.

Fmax =

Recommendations: The Scientific Council advised that the TAC of 5 000 tons recommendad for .1 994 remain for 1995 to

allow for continued improvemant in stock size. This catch leve!is intended to also include any catehes
in the new fishing areas.

Speclal Comments:
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l. OTHER MATTERS
1. Publication of Papaers on Flemish Cap Shrimp

The Council at its meeting in September 1994 recommended that consideration be given to publication of
papers dealing with shrimp on Flemish Cap. The Designated Expert, D. G. Parsons (Canada), who was
requested to address this matter, informed the Council that he had consultéd potential contributors and was
in a position to formulate a compilation. The Council agreed to consider a draft of the proposed single
publication during its meeting in September 1995,

IV. ADOPTION OF REPORTS
The Council noted that STACFIS had adopted its report with the understanding that some editorial insertions
would be made tereflect discussions atits concluding session. The Councif accordingly adopted the STACFIS report,
and then the Scientific Council Report recognizing that the Chairman along with STACFIS Chairman and the Assistant
Executive Secretary will undertake the editorial work.

V. ADJOURNMENT

There being no further business, the Chairman thanked the participants, the Chairman of STACFIS and the
Secretariat for their able assistance in the conduct of the meeting.
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APPENDIX ). REPORT OF STANDING COMMITTEE ON FISHERY SCIENCE (STACFIS)

Chairman: W. B. Bredie Rapporteur: Various

The Committee met at NAFO Headquarters, Dartmouth, Nova Scotia, Canada during November 18-23
November 1894 to review the status of the shrimp stocks in Subareas 0 and 1, and Denmark Strait referred to it by
the Scientific Councii. Representatives attended from Canada, Denmark (in respect of Faroe Islands and Greenland)

and lceland.
. STOCK ASSESSMENTS
1. Shrimp in Subareas 0 and 1 (SCR Doc. 94/75, 89, 93, 94, 95}
a) Introduction -

In accordance with the recommendation of Scientific Council in November 1933,the entire shrimp
stock in Div. 0A and Subarea 1, both north and south of 71°N and inshore,is assessed as one single
population.

Qverall catches in the entire stock area increased until 1986, were stable from 1986 to 1988, then
increased unti! 1992 followed by a decrease in 1993. Preliminary statistics indicate that catches in
1984 will be above the 1993 level.

The nominal catch of shrimp in the offshore areas of Subarea 1 south of 71°N and the adjacent part
of Subarea 0 (Div. 0A) increased from less than 1 00C tons before 1972 to almost 43 000 tons in
1976, fluctuated tnereafter, stabilized around a level of 44 000 toens during 1985-88, and then
increased to 68 Q00 tons in 1893. Preliminary statistics available for 1994 (January-Cctober) showed
total catches of about 52 400 tons {compared to 46 400 tons in the same months in 1893). The
fishery has been regulated by TAC since 1977 (Table 1; Fig. 1).

Table 3. Shrimp in Div. OA and Subarea 1: nominal catches and TAC (tons).

1984 1985 1086 1987 1988 1969 1990 1991' 1992! 19031 1994’

Div. 0A
Total’

2142 3069 2995 6095 5 a1 7235 6177 6788 7493 549N 3920

SA 1 Offshore
North of 71°N®
South of 71°N

SA 1 inshore®

- 4349 11045 10700 6 660 2522 2121 1077 2 647 641 376"
33741 39647 41583 40020 37559 42676 52020 56264 61324 62680 48505
7500 75600 7 500 6921 10233 13224 10333 1177 13412 5741 4 081"

SA 1 Total

‘41241 51306 60134 57641 54452 58422 64 474 68518 77383 69062 52964°

SA 0+1 Total

43383 54465 63129 63736 €0333 65657 70651 75306 84876 74553 56884°

.0+1 offshore catch?
0+1 advised TAC?

35883 42616 44584 46115 43440 49911 58 197 63052 68817 68171 524260
29500 36000 36000 3600C 36000 44000 50 €00 50000 50000 50000 50000

0+1 offactive TACZ3 340906 42120 40420 40120 40120 450245 45245 46225 44 200. 40 600° 42 300°

Provisional data.

2 Difshore south of 71°N.

I

1991-92 - 8 560

@ ~w @ s

Including TAC in Div. OA: 1983-84 - 5 Q00 tons, 1985-88 - 6 120 lons, 1989-90 - 7 520 tons,

tons.

Not including catches from vessals <75 GRT.

SA 1 offshore south of 68°N + Div. 0A.

Preliminary statistics avallable as of November 1994,

Includss information in addition to official statistics.

Revised data for 1990-93, -
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Fig. 1. Shrimp in Subareas 0 and 1: catches and TACs.

During the history of this fishery, the fishing grounds in Div. 1B have been the most important. Since

1987, however, there have been increasing catches in Divisions south of 1B.

The fishery in Div. OA usually takes place from July to November. In Subarea 1 the fishery cccurs
in all months of the year, however, early in the year it is often confined to the southern Divisions due
to ice coverage in Div. 1A and 1B. in 1994 there was less than normal ice coverage, and the
northern Divisicns could be accessed earlier than in previous years,

An ofishore fishery north of 71°N, cutside the fishing areas in Subareas 0 and 1 for which TACs
have previously been advised, began in 1985 and yielded about 4 300 tons that year. In 1986 and
1987 catches increased to about 11 000 tons, decreased steadily to about 1 000 tons in 1891,
increased to 2 647 tons in 1992 and decreased again in 1833 and 1994 to the lowest figures since
the fishery started. This fishery normally occurs from June to November.

Effort by large trawlers in Subarea 1 was lower in 1993 and 1994 compared to earlier years because
a significant part of the fieet participated in the shrimp fishery on the Flemish Cap (Div. 3M).

The West Greenland inshore shrimp fishery was relatively stable.from 1972 to 1987 with estimated
catches aof 7 000-8 000 tons annually (except for 10 000 tons in 1974). Catches in recent years have
increased to over 13 000 tons in 1992, but decreased in 1993 i less than 6 000 tons due to & shift
frominshore to offshore areas of the small vessel fishery (SCR Doc. 94/89). Preliminary data for 1994
{January-September) indicate catches at a siightly higher level than in the same period in 1993,

Input Data

i} Commerclal flshery

Fishing effort and CPUE (Fig. 2). Catch and effort data from the shrimp fishery in 1994
were available from fishing records from Canadian vesseis in Div. 0A (SCR Doc. 94/75) and
from Greenland logbooks for Subarea 1 (SCR Doc. 94/93).

An overall increase in effort by iarge vessels was absorved from 1987 to 1991, followed by
a decrease in 1992 and 1993, and remained stahle in 1994,
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“Fig. 2. Shrimp in Subareas 0 and 1: standardized CPUE indices from Div. 0A, Div. 1B
and 1CD compared to nominal offshore catches (excluding catches north of 71°N
in Subarea 1). Effective TACs in 1993 and 1994 for Greenland south of 68°N.

Unstandardized yearly catch rates were calculated using Canadian fishery data from Div.

0A from 1979 to 1994. Because of seasonality in the catch rates and changes in the flest

over time, the data from 1981 to 1994 were analyzed using a multiplicative model to

produce standardized yearly catch rates (SCR Doc. 94/75, Table 5). The series showed

two periods of stable catch rates (1983-86 and 1989-93), separated by a higher level in
- 1987-88, and a significant decrease from 1993 to 1994,

From 1987 onward, logbook data from 33 Greenland trawlers, which record the shrirmp
catch by size category in the logbook, were used in a multiplicative model to establish a
CPUE index for large shrimp >8.5 g (mainly females}, for which unreported discards were
supposedly at a low levei (SCR Doc. 94/93, Table 6, Fig. 9). The index in Div. 1B showed
a decrease from 1987 to 1989 followed by stability from 1989 to 1992, an increass in 1993,
and a significant decrease in 1994. The index in Div. 1CD increased from 1987 to 1988,

decreased to 1991, and increased slightly to 1993 followed by a significant decrease in
1994.

Length and age composition. Length frequency distributions obtained by observers were
available from the commercial fishery in Div. 0A from 1981 to 1994 and in Subarea 1 from
1890 to 1994 (SCR Doc. 94/93, Table 7). The relative importance of the 1985 year-class
was evident in 1980 as it recruited to the fishery, and in 1991-1893, when it clearly
dominated the catches. In 1994 this year-class still accounted for a substantial part of the
catches, but it was not possible identify the ac'tgal abundance in the group of females.

[n 1994, there were proportionally more shrimp below 19 mm CL than in 1993. Three male
groups at 18, 20 and 22 mm were identifiable in samples from most areas and seasons.
Samples were, however, dominated by males at 22 mm CL {the 1988 year-class), and
females at 25-27 mm CL. These two size groups made up more than 75% of the tota)
catches in Div. 0A (SCR Doc: 94/75, Table 7).
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Shrimp discards. In Div. 0A, the percentages of shrimp discard estimated by observers
declined in recent years from a high of 6.5% in 1991 t0 2.5% in 1883 and 1.3% in 1994,
the lowest level achieved during the 1981 to 1994 period (SCR Doc. 94/75, Table 11). The
further dacrease in 1994 is consistent with the domination of catches by year-classes
produced before 1989, but also might reflect favourable markets for all sizes of shrimp in
1994,

It is believed that discarding has decreased in Subarea 1 after the introduction of an
observer system in 1992.

Rasearch survey data
Abundance estlmates. Trawl surveys have been conducted from 1988 in offshore and

from 1991 in inshore (SCR Doc. 94/94, 85) Subarea 1 and adjacent parts of Division QA.
The trawlabie biomass estimates are as foliows:

Biomass ('000 1) 1988 1989 1890 1991 1992 1993 1994
Offshore, south of 71°N 159 184 166 115 165 217 175
Cffshore, north of 71°N 13 8 g 4 14 8 3
Inshore (Div. 1A) - - - 48 45 32 41
Total - - - 167 224 257 219

The estimated numbers of shrimp in the total areas surveyed are shown in the following
table by sex and year:

No. of shrimp

(billions) 1988 1989 1990 1891 1992 1993 - 1994
Offshore:

Males (age < 7) 18.1 31.9 21.9 122 20.9 31.8 25,0
Femmales (age 7+) 77 8.0 8.0 4.4 55 79 6.4
Total offshore 259 37.8 29.8 16.6 26.5 ' 397 31.4
inshore:

Males (age < 7) - - - 55 56 32 49
Females (age 7+) - - - 20 1.6 1.5 16
Total inshore - - - 74 7.1 47 66
Total - . - 24.0 336 44.4 38.0

. Oftshore: In July-September 1994, the stratified-random traw! survey was carried out in the

main area of shrimp distribution in Div, 1A to 1E and the adjacent part of Div. 0A. The
survey was carried out for the first time as a two-phase survey applying more stations into
strata with high densities {SCR Doc. 94!95) reducing the 95% coenfidence interval in 1994
from 68 to 31%.

Total biomass estimate from the 1994 survey was somewhat lower than in 1993, the highest
in the survey series, but at the same level as in 1988, 1990, and 19892. In 1993 and 1994,
however, the biomass was concentrated in the areas north of Store Hellefiskebanke
adjacent to Disko Bay. In 1994 the biomass was more concentrated in depths betwesen
300 and 400 m than in earlier years.




c)

11 STACFIS 18-21 Nov

Analysis of the research length frequency data (SCR Doc. 94/95, Fig. 8; SCR Dac., 93/70;
132} showed the predominance of the 1985 year-class in 1989, 1990 and 1991 throughout
the offshore area. Recruitment of year-classes of the late-1980s was indicated in 1992,
1993 and 1994 but appeared to be much weaker than the 1985 year-class (see text tabie
below}. o

in 1994, partial recruitment of younger year-classes (1990, 1991 and 1992) was aiso
indicated but the relative strength of these year-classes could not yet be estimated.

Percents-at-age for male shrimp from the Greenland research survey data are givenin the
following table and show the strength of the 1985 year-class relative to other gohorts:

Age 1988 1989 1890 1991 1992 1993 1994
1 18 10
2 23 1.4 38 13 3.4 6.8 53
3 47 14.5 4.8 52 1.8 10.7 9.6
4 19.0 50.1 14.4 14.1 15.1 225 26.4
5 39.2 219 53.4 18.1 27.1 32.1 27.9
6 34.8 121 23.6 61.3 42.7 26.3 29.8

Total 100 100 100 100 100 100 100

Inshora: In August 1994 & stratified-random trawl survey was conducted in the inshore
areas in Disko Bay and Vaigat {Div. 1A) (SCR Doc. 94/94). Biomass was estimated at
41 000 tons, an increase compared to the estimate of 32 000 tons in 1993, but lower than
the estimates around 46 000 tons in 1991 and 1992, with 95% confidence intervals around
30 to 50%.

The overall size compaositicns of shrimp from the inshore surveys were similar to those for
the offshore in relation to the cccurrence of modes. The relative proportion of males and
females in the survey in 1994 was similar to that observed in 1993, The overall size
distribution still showed the presence of a wide range of male year-classes.

Assessment Resuits

In Subarea 1 south of 71°N and the adjacent areas of Div. 0A for which STACFIS has been advising
a TAC since 1977, nominal catches have steadily increased (except for 1993) and been ahove
advised levels in many years. Catches exceeded the TAC by about 15% in 1989 and 1990,
increasing to more than 35% in 1992 and 1993. In Subarea 1 north of 71°N, no TAC has been set,
but STACFIS advices a cautious approach to this resource as catches in this area have declined
rapidly to a low level following a few years of substantial catches. In the inshore areas in Subarea
1 for which no TACs have been advised, catches had been relatively stable until 1987, increased
thereafter, but decreasad after 1992 due to a shift in effort to offshore areas.

Standardized catch-rate indices from Div. 0A, 1B ana 1CD all showed a significant decrease from
1993 to 1994, to the lowest level observed.

Survey results showed relative stability in biomass, except for Subarea 1 north of 71N, where it
fluctuated and in 1934 reached the (owest level observed.

The decline of the catch-rate indices has been in accordance with decreased abundance of females
in survey results. The strong 1985 year-class entered the fishery in 1980 and maintained catch rates
in the following years but has now essentially passed through the fishery. Catches in 1994 have
been comprised primarily of year-classes 1985-1988, but the relative contribution of each cannot
be precisely estimated. The 1994 fishery has not been as successful as anticipated, and the
recruitment may have been overestimated in 1993. Recruitment is generally difficuit to estimate
except for vary iarge year-classes such as the 1985 year-class.
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Catch rates in 1995 will be largely dependent upon the full recruitment of the 1988 year-class. This
year-class is estimated to be substantially smaller than the 1985 year-class.

2. Shrimp In Denmark Stralt (SCR Doc. 84/90, 91, 92, 96, 97)
a) introduction

The fishery in Denmark Strait started in 1978 and has taken place primarily in the aree of Strade
Bank and Dohrn Bank as well as on the slopss of Storfjord Deep. The available fishing grounds at
any given time depends heavily on the ice conditions. The traditional area extends from
approximately 65°N to 67°30'N and between 26°W and 34°W. In 1993, a new fishery started in new
areas between B0°30'N and 65°N and west of 35°W. Catches in the traditional area increased
rapidly to 1980 and remained stable to 1983, increased gradually to 1988 (12 500 tons) and then
decreased again to 1993 ( Fig. 3). In 1994 the catch was 8 100 tons in the whole area. Catches
from the new area were 1 300 and 3 700 tons in 1993 and 1994, respectively.

Recent catches and TACs (tons) are as follows:

1984 1985 1986 1987 1988 1989 1890 1991 1992 1893 1694

Catch north of 85°N
eastern side 742 1794 1150 1330 1424 1326 281 465" 1750" 2883 1417
western side 5983 6316 9814 10848 11125 0416 9994 8200" 5786 4003' 3040

Catch south of 65°N .
wastarn side - - . - . - - - - 1285 367t

Total 6731 8110 10964 12178 12549 10742 10275 8665 7538 7841 @128
Advised TAC " 4200 5000 ) . . 10000 10000 10000 8000 5000 5000
Eflective TAC o e Goop 75252 77252 87252 90257 14100 14500 13000 9563 9563
western side

! Provisional.
2 Not Including Greanland fishery north of 66°30'N.

16 T T T T ] T T | T l H T T T T T T T

—
S
I

-
X
I
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I

Catch/TAC ('000 tons)

1975 1980 1985 1990 1995
’ Year

Fig. 3. Shrimp in Denmark Strait: catches and TACs.
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b}) Input Data

1}

Commerclal fishery data

Fishing effort and CPUE. Catch and effort data from logbooks were available from
Greenland, Norway, |celand and EEC-France since 1980, and from Denmark and Faroe
Islands since 1986. Aithough shrimp from the new areas mentioned above are thought
tc belong to the same stock as those in the traditicnal area, the catch rates and effort data
as shown in the Figures pertain only to the traditional area north of 65°N.

Effort patterns of the three most important fleets (Greenland, Norway and celand) were
variable in the traditional area. Since 1990 the effort has decreased in both spring
(January-June) and autumn (July-December). The Norwegian effort during the spring
fishery was variable between 1986 and 1990, butincreased substantially in 1991 and 1992,
while effort in the autumn fishery increased to 1989, declining thereafter. The overall
pattern over the years was quite variable for the |celandic fishery, switching from an
autumn fishery in the 1980s to a spring fishery in the 1990s.

Total unstandardized effort values showed the same pattern as catches. Betwsen 1980
and 1989, effort increased from about 35 Q00 hours to more than 100 000 hours, declining
thereafter to about 72 000 hours in 1993 and further to about 30 000 hours in 1994. The
decline in effort was mostly due to the fleet fishing in the new areas. The fishery from July-
December became more important at the end of the 1880s, accounting for approximately
50% of the total annual effort, whereas in the 1980s the spring effort has been the most
important.

Unstandardized catch-rate series (Fig. 4) fiuctuated from 1983 to 1987 followed by a
substantial decline to 1989 {SCR Doc. 94/96, Fig. 4 and SCR Doc. 94/92, Table 13).
Values for 1990-92 were similar to the low 1989 value at about 50% of the level seen in the
early- to mid-1980s. In 1994 there was however a considerable rise in the catch rate.

CPUE Index

0471 —

1980 1985 1980 1995
Year

Fig. 4. Shrimp in Denmark Strait: Unstandardized catch rates.

Standardized catch-rate series were calculated (Fig. 5) for Greenland for large shrimp and
all shrimp. The results for both showed a continuous decline from 1987 to 1992, stability
between 1992 and 1983 and a considerable increase in 1994 (SCR Doc. 94/ 91, Fig. 6).
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Fig. 5. Shrimp in Denmark Strait: standardized cafch rates. Biomass indices from
research surveys are shown as points,

Biologlcal data. The Icelandic samples taken in the autumn of 1987 and 1988 showed
that the catches in the limited area sast of the midline were comprised mainly of female
shrimp with a distinct mode at 30-31 mm CL. The 1990 autumn samples showed the
increased importance of the male component {about 50% compared to 32 and 26% in
1987 and 1988). The 1991, 1992 and 1993 samples taken in spring showed that male
shrimp dominated in all three years. In 1994 the samples taken in spring showed about
50% occurrence of males (SCR Doc. 94/96, Fig. 6). However the more extensive data from
the Greenlandic fishery showed that the males comprised only 27% in February (SCR Doc.
94/91, Tgble 14 and Fig.9).

The gccurrence of a component of female shrimp with a mode at 25-26 mm in the 1990
Icelandic samples suggested that sex change occurred earlier than in previous years. The
1991 and 1992 samples showed the occurrence of these small females but there was no
noticeable component as seen in the 1990 data. The occurrence of a component of female
shrimp with a mode at 25-26 mm as noted in the 1990 samples was again present in 1994
but was not very distinct (SCR Doc. 84/98, Fig 6).

The Greenlandic observer samples {SCR Doc. 94/91, Table 14 and Fig. 8) from the fishery
in 1994 in the new areas showed that the occurrence of males ranged from 29% in
February to 58% in April. These proportions of males resembls the conditions of the
population in the traditional north area in the 1980s.

Research survey data

A trawi survey was conducted by Greenland in the Denmark Strait in September-October
1994, based on a new sampling method for this area using a spline technique. The
biomass index in 1994 (SCR Doc, 94/90) was much higher than the indices for 1990 and
1992, but lower than the 1989 estimate (Fig. 5).
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Greenland survey samples from 1989, 1990, 1992 and 1994 showed an increase in the
proportion of males over the period which is consistent with a trend from the 1985 to 1989
Norwegian surveys. The samples also showed a dacrease in occurrence of both the
largest males and the females between 1989 and the following years.

Percent males
1985 1986 1987 1988 1980 1990 1891 1992 §993 1994

Norway 438 414 535 585 580
Greenland 63.1 625 - 78.3 - 74.5
C) Assessment Results

Unstandardized catch rates showed a declining trend from 1987 to 1991, a stabilization between
1991 and 1993 and a rise in 1994. The standardized catch rates of the Greenlandic flest showed
also a decline from 1987 to 1992 and a stabilization between 1892 an 1993 followed by about the
same increase in catch rate in 1994 as that for all fleets combined, An increase hetween 1993 and
1994 was also evident in the trawl survey indax. Althcugh these indices suggest an increase in
abundance, the stock is still considered to be at a lower level than it was during the first half of the
1980s.

Although there were caiches taken outside the traditional fishing area in 1993-94, STACFIS
concluded that there was no evidence o suggest that they were not part of the same stock.
STACFIS noted that the TAC should apply to catches in the whole area, including the new fishery
areas.

Cther Business

There being no cher business, the Chairman thanked the participants for their work, and the Secrstariat for
its assistance during the meeting. The meeting adjeurned at 1600 hr on 21 November.
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APPENDIX Il. AGENDA FOR SCIENTIFIC COUNCIL MEETING, 18-21 NOVEMBER 1994

Opening (Chairman: H. Lassen"}

1. Appointment of rapporteur
2. Adoption of agenda
3. Plan of work

Fishery Science (STACFIS Chairman: W. B. Brodie)
1. Stock assessments (see Annexes 1 and 2)
- Northern shrimp (Subareas 0 and 1)
- Northern shrimp {(in Denmark Strait and off East Greenland)

- {Note: For Northern shrimp in Subareas 0 and 1, the assessment and TAC advice should
include, if possible, the areas north of 71°N in Subarea 1 as well as the inshore region of

Subarea 1.]
2. Other business
Other Matters
1. Publication of papers on Flemish Cap Shrimp.

Adoption of Reports

Adjournment

Due to the unavailability of H. Lassen {(EU-Denmark}, Vice-Chairman W. R. Bowering (Canada) was invited
to chair this meeting.
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ANNEX 1

CANADIAN REQUEST FOR SCIENTIFIC ADVICE ON MANAGEMENT IN 1995
OF CERTAIN STOCKS IN SUBAREAS 0 TO 4

1. Canada requests that the Scientific Councit, at its mesting in advance of the 1994 Annual Mesting, provide advice on the
scientific basis for the management of the following fish and invertebrate stocks in 1995:
Greenland haiibut (Subarea 2 and Div. 3K and 3L)
Roundnose grenadier (Subareas 2 and 3)
Silver hake {Div. 4V, 4W anq 4X)

Itis also suggested that, subject to the concurrence of Denmark (Greenland), the Scientific Council, prior to the 1994
Annual Meeting of NAFQO, pravide advice on the scientific basis for management in 1995 of the following stocks:

Shrimp {Subareas 0 and 1)
Greenland halibut (Subareas 0 and 1)
. Reundnese grenadier {Subareas 0 and 1)

The Scientific Council has noted previously there was no biological basis for making two separate assessments for the
‘Greenland halfibut throughout Subareas 0-3, The Ceuncii is therefore asked, subject to concurrence of Denmark
(Greenland) as regards Subarea 1, to provide an overall assessment of the tatal stock throughout its range and comment
on its management, including any expansion of the respenses to the questions asked in June 1993,

With respect to shrimp, it is recognised that the Council may, at its discretion, delay providing advice until fater in the year, .
taking into account dala availability, predictive capability, and the logistics of additional meetings.

2. Canada requests the Scientific Council to consider the following options in assessing and projecting future stock levels
for those stocks listed above:

a} For those slocks subject fo analylical dynamic-poo! type assessments, the status of the stock should be
reviewed and implications of continuing to fish at F, | in 1995 and subsequent years should be svaluated. The
present stock size should be described in relation to those observed historically and those to be expected at
the F, , level in both the short and iong term. In those cases where present spawning stock size is a matter of
scientific concern in relation to the continuing productive patential of the stock, management options should be
considered (o rebuild tha spawning stock. All resuits should be expressed in terms of stock sizes, cateh rates
and TACs implied for 1895 and the long term.

b} For those stocks subject to general production-type assessments, the status of the stock should be reviewsd
and management options evaluated in the way described above 1o the extent possible. In this case, the general
refersnce peint should be the level of fishing effort (F) which is two-thirds that calculated to be required to take
the MSY catch in the long term.

c} For those resources on which only general biclogical andfor catch data are available, no standard criteria on
which o base advica can be established, The evidencs on stock status should, however, be weighed against
a stralegy of optimum yield management and maintenance of stock biomass at levels of about two-thirds that
of the virgin stocks.

3. The Scientific Council is requested to raview the status of the cod stock in Divisions 2J+3KL and to provide estimatas of
the current size of the total and spawning biomass, together with a descriotion of recent trends. The Council is asked
further 1o provide estimates of the immediate and long-term outlook for the abundance of this stock, including both total
and spawning biomass.

4, Wilh respect to scientitic advice on seals, Canada has no specific request at this time. As | noted in my letter to Dr.
Chepel dated February 24, 1994, we will have important inputs 1o the Scientific Council's symposium on *Seals in the
Ecosystem® scheduied for September 1995,

B. Rawson

Deputy Minister

Departmant of Fisheries and Qceans
Ottawa, Canada
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ANNEX 2

DENMARK (GREENLAND) REQUEST FOR SCIENTIFIC ADVICE ON
MANAGEMENT OF CERTAIN STOCKS iN 1585

Denmark, on behalf of Greenland, requests the Scientific Councit of NAFQ in advance of the 1994 Annual
Meeting, provide advice on the scientific basis for management of the following stocks in Subarea 1 in 1995
and as many years forward as data allow:

i) Redfish (by species, if possible)
ii) Any other stock of invertebrates and finfish of commercial interest, for which data allow a
status report

It is also suggested t-hat, subject to the concurrence of Canada, advice be given for the following stocks
overlapping Subareas 0 and 1:

i Greenland halibut
i} Roundnose grenadier
iii) Northern shrimp (Pandalus borealis)

Further, in cooperation with ICES, the Scientific Council is requested to advise on the scientific basis for
management of the following stock in the Denmark Strait and off East Greenland:

i) Northern-shrimp (Pandalus borealis)
in the analyses on which management advice will be based, the following should be included:
In its 1993 report, the Scientific Council has noted that the offshore component of Greenland hallbut, in
Subareas 0 and 1 was distributed equally between these Subareas, and further that the biomass of the

inshore component in Subarea 1 was unknown. The Council is therefore asked to provide information on the
following questions asked in Jure 1993.

a} Analysis of existing information on stock delimitation in Subareas 0, 1, 2 and 3.
b} Allocation of TACs to appropriate Subareas (within Subareas 0 and 1).
c) Aliocaticn of the TAC for Subarea 1 intg inshore and offshore areas.

For Northern shrimp In Subareas ¢ and 1 the biclogical and practical implications of combining all arsas
of stock distribution for stock assessment purposes should be considered. Specifically, the Council is asked
to provide a TAC for areas not included in the 1994 advice (i.e. Subarea 1 north of 71°N and Subarea 1
inshore).

The Scientific Council should feel free to report on such other inveriebrates and finfish stocks in Subarea 1
and on such other scientifically based management options for the above-menticned Subarea 1 stocks, as
it feels applicable. .

Henrik Leth

Aalisarnermut Piniarnermut
Nunalerinermullu Pisortagarfik

Direktoratet for Fangst, Fiskeri og Landbrug






SCR No.

94/88

94/89

94/30
94/91
94/92
94/93
94/94
94/95
94/96

94/07

SCS No.

94/23

21 DOCUMENTS

APPENDIX lIl. LIST OF RESEARCH AND SUMMARY DOCUMENTS

Ser. No.

N2475

N2478

N2477

N2478
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N2483

N2486

Sear. No.
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RESEARCH DOCUMENTS (SCR)

Author(s) and Title

PARSONS, D. G., and P. J. VEITCH. The Canadian fishery for northern shrimp (Pandalus
borealis) in Davis Strait, 1979-1984,

ANDERSEN, M. The small vessel shrimp fishery in West Greenland.

ANDERSEN, M., D. M. CARLSSON, and P. KANNEWORFF. Trawl surveys for shrimp
(Pandaius borealis) in Denmark Strait, 1994,

SIEGSTAD, H., and D. M. CARLSSON. The commercial shrimp fishery in Denmark Strait
in 1993 and January-October 1994,

SKULADOTTIR, U. The catch statistics of the shrimp fishery (Pandalus borealis) in the
Denmark Strait in the years 1980-1994.

SIEGSTAD, H., and D. M. CARLSSON. The shrimp fishery in NAFO Subarea 1in 1993 and
January-October 1994,

ANDERSEN, M., D. M. CARLSSON, and P. KANNEWORFF. Stratified-random trawl survey
for shrimp {Pandalus borealis} in Disko Bay, West Greenland, 1994,

ANDERSEN, M., D. M. CARLSSON, and P. KANNEWORFF. Offshare trawl survey for shrimp
(Pandaius barealis) in NAFQ Subareas 0 and 1 in 1994,

SKULADQTTIR, U., M. ANDERSEN, D. M. CARLSSON, P. KANNEWORFF, and SIEGSTAD.
Preliminary assessment of shrimp in the Denmark Strait.

SKULADOTTIR, U. The lcelandic shrimp fishery (Pandalus borealis) in the Denmark Strait
in 1892-1994, and a preliminary estimation of age.
SUMMARY DOCUMENTS (SCS)
Author(s) and Title

NAFO. Report of Scientific Council, 18-21 Novemnber 1994.






Represantatives:

Powles, H.
Parsons, D. G.

Advisers/Experts

Bowering, W. R.
Brodie, W. B.

Representative:
Nygaard, K. H.

Advisors/Experts:

Carlsson, D. M.
Kanneworff, P,
Andersen, M.
Siegstad, H.

Represantative:

Skuladstir, U.

23 PARTICIPANTS

APPENDIX IV. LIST OF PARTICIPANTS

CANADA

Senior Pclicy Advisor, Invertebrates and Pacific Marine Fish, 200 Kent St., Ottawa, Ontaric
Northwest Atlantic Fisheries Centre, P. O. Box 5667, St. John's, Newfoundland

Northwest Atlantic Fisheries Centre, P. O. Box 5667, 5t. John's, Newfoundland
DENMARK (in respect of Faroe Islands and Greeniand)
GREENLAND

Director, Greenland Fisheries Research Institute, Box 570, 3900 Nuuk, Greenland

Greenlard Fisherias Research Inst.,, Tagensve] 135, 1, DK-2200, Copenhagen N.

Greenland Fisheries Research Institute, Box 570, 3900 Nuuk, Greenland

ICELAND

Marine Research Institute, Skulagata 4, P. O. Box 1390, Reykjavik



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25

