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REPORT OF SCIENTIFIC COUNCIL

14-17 November 1997 Meeting

Chairman: H. P. Cornus S Rapporteur: “T. Amaratunga
1. PLENARY SESSIONS .

The Scientific Council met at the new NAFO Headquarters, 2 Morris Drive, Dartmouth, Nova Scotia, Canada,
during 14-17 November 1997. Répresentatives attended from Canada, Denmark (in respect of Faroe Islands and
Greenland), European Union, Iceland and United States of America. The Assistant Executive Secretary was in
attendance. ‘

The opening session was called to order on 14 November 1997 at 1000 hr.
The Chairman, H. P. Cornus (EU-Germany), welcomed representatives to this meeting of the Scientific Council

to conduct assessments on shrimp in Subareas ¢ and 1, and Denmark Strait. The Assistant Executive Secretary was
appointed rapporteur, The Provisional Agenda was considered. It was agreed that the Precautionary Approach

" should be discussed, and noting that some experts dealing with other shrimp stocks were in attendance that they be
““invited to describe their stocks. The Chairman also noted that the timing of these November shrimp meetings should
““be discussed, and the co—éénvener,_ P. Keeller {Canada) should update the Council on the Septermber 1999

" Symposium on Shrimp. The Agenda modified accordingly was adoepted (see Appendix 1I).

" The Council noted that STACFIS would undertake the assessments of the stocks (see Appendix 1), while the

“ ‘prognoses and the advice would be undertaken by the Council.

The session was adjourned at 1020 hr,

" The Countil met as needed through 14-17 November 1997 to address various agenda items.

The concluding sessions were convened on 17 November 1997, Noting that the shrimp assessment reports had
been prepared by STACFIS, the Councit then addressed the requests of the Coastal States and considering the results
of the assessments provided advice and recommendations.

" The meeting was adjourned at 1515 hr on 17 November 1997.

Summary reports of the assessments and other matters considered by the Scientific Council are given below in
Sections [I-V. The Agenda, List of Research (SCR) and Summary (SCS) Documents, and the List of Participants
of this meeting are given in Appendix 11, IIF and 1V, respectively,

H. FISHERY SCIENCE (sce STACFIS rcport, App. I)
1. Stock Assessments

The Council accepted the report of STACFIS as presented by Chairman R. K. Mayo (USA).

The Council noted that matters referred to STACFIS relating 1o assessments of shrimp in Subareas 0 and 1 and
shrimp in Denmark Strait were addressed. The complete reports are given in Appendix L

2. Other Business
a) Review of SCR Documents

The Council noted two SCR Documents not relating 1o the assessments were reviewed by STACFIS.
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b) Imformation on other shrimp stocks

Gulf of Maine.. The Council was please to welcome the expert on the Gulf of Maine shrimp stock, 8. X,
Cadrin (USA), National Marine Fisheries Service, Woods Hole, USA. The Council noted the valuable
information on the Gulf of Maine stock presented by him to STACFIS for its deliberations on northern
shrimp.

Scotian Shelf. The Council was also pleased to welcome the expert on the Scotian-Shelf shrimp, P. A.
Koeller {Canada), Department of Fisheries and Oceans, Maritime Region, and his valued presentation to
STACFIS.

L. PRECAUTIONARY APPROACH

The Chairman informed the Council that some progress had been made since its June 1997 discussion on this
subject. It was noted the Fisheries Commission had endorsed the Council’s activities on the Precautionary Approach

. and looked forward to the Council’s Meeting of 17-27 March 1998 to consider the Precautionary Approach (PA)

with respect to stocks in the NAFO Regulatory Area. The Chairman also informed the Council of the many ICES

‘and other meetings on the PA taking place during the period of June 1997 to the forthcoming meeting of the Council

in March 1998,

The Chairman proposed that it would be valuable to consider the PA for other stocks for which the Council
provides advice, particularly those for which Coastal States request scientific advice. The Chairman requested the
views of the Council with regards to considering the PA for shrimp in Subareas 0 and 1 and Denmark Strait and
agreed on the use of the PA as a basis for providing advice on these stocks.

The Council accordingly noted that Designated Experts for shrimp in Subareas 0 and 1 and Denmark Strait were
invited to attend the Council Meeting of 17-27 March 1998. :
1IV. FORMULATION OF ADVICE

The Council reviewed the STACFIS assessments of shrimp in Subareas 0 and 1, and Denmark Strait and the
agreed sumumaries are as follows: :



Shrimp in Subareas 0 and 1

Background: A small scale inshore fishery began in SA 1

during the, 19305, Since 1969 an offshore fishery has .

developed and the shrimp fishery is now the most important
in Davis Strait. )

Fishery and catches: The fishery is conductéd mainly by
Greenland and Canada, Recent catches from the stock are
as follows:

Catch (000 tons) TAC (000 tons)

Year Inshore Offshore Total Recommended
1990 “13.6° 559 69.4 50.0'
1991 16.3 59.6 759 50.0'
S 1992 20.6 66.2 86.8 50.0°
1993 17.8 57.8 75.6 40.0"
1994 18.1 58.5 76.6 50.0'
19952 16:4 54.3 70.7 60.0
19967 17.4 519 69.2 60.0
1997% (1o Oct) 9.8 462 - 56. 60.0
" Only offshore. e
2 Provisional.
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Data: Catch, effort and biological sampling data were
available from the offshore fishery, and catch and cifort
. data from the inshore flcet. Time series of biomass indices
" and size and sex composition data were available from
research surveys from both offshore and inshore areas.

Assessment: No analytical assessment is available and
fishing mortality is unknown. Evaluation of the status of the
stock is based on interpretation of commercial fishery data

(catch, elfort and standardized catch rates), time series of

rescarch biomass indices and biological data.

CPUE: A single combined index covering the whole area
in the period 1976-97 indicates two levels of stock
abundance. During the 1976-88 pericd, the index fluctuated
at a level substantially higher than the level during the
years 1989-97. The 1997 value is the fowest on record.

Recruitment:  Survey ‘length distribution indicates the
recruitment of the 1990 year-class to the female group was
not as strong as anticipated and was insufficient to maintain
the 1997 catch rate at the 1996 level. Prospects for
recruitment to the female group in 1998 are poor. The 1993
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year-class, which appeared to be very abundant in 1996 is
now estimated to be average.
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Biomass. Survey biomass indices showed an overall decline
since 1993, particularly in the northern areas.

350 1 T T - T T T T —|-

i n Inshore L
300 B3 Ofltshore

No inshore survey
from 1288.90

250

200

150 -

100

Biomass index {000 tons)

504

L

1988 1989 1990 (991

1992 1293 1934 1995 1996 1897
Year

State of the Stock: The combined inputs to the assessment
indicated a decrease in stock biomass and in abundance of
large shrimp. Recruitment to the female group in 1998 is
forecasted to be low. Year-classes 1991 to 1993 that were
estimated from the 1996 survey and fishery to be at or
abhove average are now estimated to be only average or
below average. The fishery in 1998 will therefore depend
on reduced abundance of females and larger males from
these year-classes.

Recommendations: TACs advised for 1997 and recent
years has been 60 000 tons. The catches have consistently
cxceeded this level. In the current assessment, serious
concerns about the status of the stock has been expressed.
Recent catches were observed to coincide with a decrease
in steck biomass. In an attempt to halt the biomass decline
and protect future recruitment, the Council recommends that
1998 catches be not higher than 535 (G0 tons and that the
TAC be reduced ta this level. :

Special Comments: Unless stock status improves, further
reduction in removals and TACs will be required in the
futare.

Sources of Information: SCR Doc. 97/96, 98, 99, 100,
101, 104, 105,
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Shrimp in Denmark Strait

Background: The fishery for shrimp started in areas north
of 65°N in Denmark Strait in 1978. The fishery started
exploiting new areas south of 65°N aljer 1992.

Fishery and Catches: This soon became a multi-national
fishery with recent catches and TACs as follows:

Catch TAC (*000 tons)
Year (000 tons) Recommended
1992 7.5 8
1993 7.6 5
1994 9.8 5
1995! 9.5 5
1996! 9.6 5
1997 (to 1 Nov) 83 5

! Provisional.

Effort has declined substantially since the late-1980s.

Cateh (‘000 tons)

Annual catch
. 1987 catch to 1 Nov

0[ o T I T Y NI SO OO P SN P AN U Wt
1977 1975 1981 1983 1985 1987 1989 1951 1893 1995 1997 1999
Year

Data: Catch, effort ‘and biological sampling data were
available from the trawlers of several nations. Two time
series of survey biomass indices were available, one from
Norway for the years 1985 to 1989 and another from
Greenland for the years 1989 to 1996, with associated
biological samples. No survey was conducted in 1997,

Assessment:. No analytical assessment is available and
fishing mortality is unknown. Evaluation of the status of the
stock is based on interpretation of commercial fishery data,

the time scries of survey biomass indices and biological

data from botl sources.

CPUE:  Standardized CPUE indices in the arca north of
65°N declined from peak values in 1987 to minimum
values in 199293, subsequently increased in 1994, and
fAluctuated without a trend ihereafter. The unstandardized
index for the southern areas remained relatively constant
since 1994,

Recruitment; There 1s ne new information on recruitment.

Abundance: The abundance index from the Greenlandic
survey from the northern area declined from 1989 ta 1992,
and increased thereafter. The 1996 value is the highest in
the series but is uncertain because of incomplete coverage.
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State of the Stock: The changes in fishing pattern, very
low levels of commercial sampling and lack of a 1997
survey made assessment of the stock difficult. Catch rates
in both northern and southern areas show no trend since
1994.  The information available provides no basis to
conclude any recent change in the stock status.

Recommendations:  Because of uncertainties on stock
status, the Council is unable to advise any change to the
TAC from the 1997 value of 5 000 tons.

Spectal Comment. The Council noted that this level was
first advised in 1992 when the stock was considered to be
confined to the northern area. An improved database and
a better understanding of stock structure is required before
a change in TAC can be advised.

Sources of Information: SCR Doc. 97/97, 102, 103, 106.
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V. OTHER MATTERS
1. Progress Report of 1999 Symposmm on Shrimp

The Council was informed by the co-convener, P. A. Koeller (Canada), that since its introduction during the
June 1997 Meeting of the Scientific Council, the proposal has also been presented to the Shellfish Committee
at the ICES Statutory Meeting in Baltimore, and to the Fisheries Science Commitiee at the PICES Annual
Meeting-in Korea. Both -organizations agreed to act as co-sponsors for the mecting, with NAFO as the lead
agency. P. A. Koeller (Canada), S. Tveite (Norway) and J. Boutillier (Canada) have been appointed as co-
convenors and a slightly larger steering committee has been struck 1o broaden discussion and geographical
representation. It was confirmed that the meeting will be held in conjunction with the NAFO 199% Annual
meeting. Dates for the Symposium have been set at 8-10 Scptember 1999, following the Div. 3M shrimp
assessment meeting and preceding the NAFO Annual Meeting, but the venue has not yet been set. It was also
noted that 1999 marks the 50th Anniversary of ICNAF/NAFO. Further progress will be reported to the
Scientific Council at its June 1998 Meeting (see Announcement at Annex 1).

2. Timing of November Meeting

The Council discussed the timing of the November 1998 Meeting. The Council was informed the present timing
was primarily 1o accommodate schedules for experts coming from Greenland.

Y

The Council noted that participants from Greenland find it much more convenient to travel to Densnark, and
the participants from the other Contracting Parties also found Denmark as a venue to be convenient. The
Council accordingly agreed that the next meeting of the Scientific Council for the assessment of northern shrimp
be scheduled for 6-10 November 1998, at Copenhagen, Denmark.

Tt was also agrecd that the meetings could alternate between Denmark one year and Canada the next.

VI ADOPTION OF REPORTS

At its concluding session on 17 November 1997, the C()uncd reviewed and adupted the ST ACFIS Report. The
“report is given in Appendix I. The Council then adopted its own report

VIL. ADJOURNMENT

There being no further business, the Chairman thanked the Committee, particularly the Demgnated Experts and
STACFIS Chamndn for their dedicated and cooperative work. '

Afler thanking the Secretariat for support and organizati(mal work, the meeting was adjourned.




ANNEX 1

NOTICE

SYMPOSIUM

Pandalid Shrimp Fisheries - Science and Management at the Millenium

FIFTIETH ICNAF/NAFO ANNIVERSARY

Hosted by the Scientific Council of the
Northwest Atlantic Fisheries Organization (NAFQ)

and

Co-sponsored by NAFOQ, the International Council for the Exploration of the Sea ({CES)
and the North Pacific Marine Science Organization (PICES)

8-10 September, 1999
Venue to be announced

The Scientific Council of NAFC is pleased to announce this Symposium to be held in conjunction with the NAFO 21st
Annual Meeting, and during the 50th Anniversary of ICNAF/NAFQO. The Sympoesium will be co-convened by P. Keeller
(NAFQ), S. Tveite (ICES), and J. Boutillier (PICES). and organized by the NAFO Secretariat.

Pandalid shrimp are an important global resource, with significant fisheries in the North Atlantic, and the North
Pacific. Populations have shown large fluctuations in abundance due to environmental and ecological influgnces, fishing
pressure, or a combinatior of these factors. The purpose of the Symposium is to review, discuss and synthesize alt
aspects of Pandalid shrimp biclegy, ecclogy and fisheries science relevant to the rational management of these
resources, including:

+ Environmental and Ecological influences — Can useful predictive relationships between environmental factors
and stock abundance be developed? What is the evidence for predater forcing of shrimp stock dynamics? How
can this infermation be guantified and applied in multispecies management models?

+ Stock Assessments and Associated Biological Research - How do shrimp stocks respond 10 exploitatien?
What are the constraints to analytical stock assessments and how can they be overcome? What biclogical
indicators ‘are useful in detecting changes in stock status?

+ Management Strategies — What biological reference points and conservation limits should be used in stock
management? How can the precautionary approach be applied to shrimp fisheries?

» Harvesting - How have technological advances intluenced the development of shrimp fisheries? What are the
latest developments in harvesting and processing and their impacts?

A second announcement and "Call for Papers” will be issued shortly for contributed papers and posters. Papers will
be selected on the basis of their relevance to the topics and scientific sultability. It is anticipated that the proceedings
of this Symposium will be published in a special issue of the Journal of Northwest Atlantic Fishery Science,

If you are interested in contributing papers or participating in the meetings you may cbtain further information frem:

P. Koeller

Cepartment of Fisheries and Oceans
Halifax Fisheries Research Laboratory
P.0. Box 550 '

Halifax, Nova Scotia

Canada B3J 275

E-mail: koellerp@mar.dfo-mpo.gc.ca
Tel:, +902-426-5379

Fax: +902-426-1862

S. Tveite

Institute of Marine Research
Fladevigen Marine Hesearch Station
N-4817 HiS, Norway

E-Mail:  Stein.Tveite@imr.no

Tel: +47 37 05 90 00

Fax: +47 37 05 90 01

J. Boutillier

Department of Fisheries and Cceans
Pacific Biological Station

Hammaond Bay Road

Nanaimo, British Columbia

Canada VIR 5K6

E-mail;  boutillierj@dfo-mpo.gec.ca
Tel: +250-756-7048

Fax: +250-756-7053

Tissa Amaratunga, Assistant Executive Secretary
Northwest Atlantic Fisheries Organization

P. O. Box 638

Dartmouth, Nova Scotia, Canada B2Y 3Y9

E-mail: nafo@ifox.nstn.ca {Website: www . nafo.ca)
Tel: +902-468-5530 .

Fax: +902-468-5538
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APPENDIX 1. REPORT OF STANDING COMMITTEE ON FISHERY SCIENCE (STACFIS)

Chairman: R. K. Mayo Rapporteur: Various

The Committee met at NAFO Headquarters, Dartmouth, Nova Scotia, Canada, at various times during 14-17
November 1997 to consider and report on matters referred to it by the Scientific Council, particularly those pertaining
to the provision of scientific advice on shrimp stocks in Subareas 0 and 1 and Denmark Strait. Representatives
attended from Canada, Denmark (in respect of Farce Islands and Greenland), European Union (Germany), Iceland
and United States of America. The Assistant Executive Secretary was in attendance.

I. STOCK ASSESSMENTS

1. Shrimp in Subareas 0 and 1 (SCR Doc. 97/96, 98, 99, 100, 101,‘104, 105)

a)

Introduction

The shrimp stock oit West Greenland is distributed in NAFO Div. 0A and Subarea 1 and the entire shrimp
stock is assessed as a single population. The Greenland fishery exploits the stock in Subarca 1 (Div. 1A
to 1F) in offshore and inshore areas (primarily Disko Bay). The Canadian fishery has been restricted to
Div. 0A since 1981.

Two offshore fleet components, one from Canada and one from Greenland pariicipated in the fishery, The
offshore Greenlandic flect has been restricted by areas and quotas since 1977. An inshore small-vessel
Greenlandic fleet was unrestricted by areas and quotas until January 1997, when quota regulation was
imposed. The Canadian fishery in Div. 0A is regulated by a quota based on 17% of the advised TAC of
the offshore area. ‘

Overall catches in the entire stock arca increased until 1992, then decreased from 1993 to 1996, Catches

‘in 1997 are projected to be slightly below the 1996 level (Fig. 1). Recent nomuinal catches and advised

TAC (tons) for shrimp in Div. }A and Subarea 1 arc as follows:

1987 1988 1989 1990 1991 1992 1993 1994'  1995! 1996 1997

Div. 0A Total 6095 588l 7235 6177 G78R 7493 5491 4766 2361 2623 20

SA t Offshore 50720 44 139 45198 49478 S2 834 58664 52280 53 693 51900 49 251 46 211
SA I Inshore 6 921 10233 13224 13630 16258 203594 17 843 18118 16429 17359 9 849

SA 1

Total 57 641 54392 S8422 63 184 69092 79258 70123 71811 68329 66 610 56 060

0+1 offshore catch 56 815 50040 52433 55731 59662 66157 57771 58459 54 261 51 874 46 23]
SA (+1 Total 63 736 60273 65657 69361 75880 B6 751 775614 76577 T0O690 69 233 56 0R0

0+1 advised TAC® 36 000 36 000 44 000 50000 50000 50000 40000 50000 60000 60000 60000

' Provisional data.

* January-October

¥ Until 1994 the advised TAC was only for offshore south of 71°N. After 1994, the advised TAC includes offshore
north of 71°N and inshore.
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The nominal catch of shrimp in -the offshore areas of Subarca | and the -adjacent part of Subarea 0
{Div,0A) increased from less than 1 000 tons before 1972 to almost 43 000 tons in 1976, fluctuated
thereafter, stabilized around a level of 54 000 tons during 1985-88, then increased to 66 000 tons in 1992
and deereased thereatier to 52 000 tons in 1996, Preliminary statistics Tor the oftshore area in 1997 (January
10 mid-October) show (otal catches of about 46 000 tons. The Canadian fishery in Div. 0A amounted to
about 2 500 tons in 1995 and 1996, but only 20 woas has been reported up to October 1997,

Historically, the fishing grounds in Div. 1B have been the most important. Since 1989, a gradual
seuthward shift, particularly of the oftshore fishery, has taken place and since 1990, catches in Div. 1C
and 1D have exceeded those from Div. 1B. At the end of the 1980s, exploitation began in Div. 1E and
LF and catches from these areas now account for abom 10% of the total catch.

The West Greenland inshore shrimp fishery was relatively stable from 1972 to 1987 with estimated catches
of 7 000-8 (00 tons annually (except for 10 000 tons in 1974). Inshore catches in recent years increased
to over 20 500 tons in 1992, but decreased to 17 000 tons in 1996, Preliminary data for 1997 (January-1
October) indicate inshore catches at the same level as for the same period for 1996.
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Fig. 1. Shrimp in Subareas 0 and 1: total catches and unstandardized effort (1997 projected to the end
of the year).

b) Input Data
i) Commercial fishery data

Fishing effort and CPUE. Catch and effort data from the shrimp fishery in 1997 were available from
fishing records obtained from Canadian vessels fishing in Div. 0A (SCR Doc. 97/100) and from
Greenland logbooks for Subarca 1 (SCR Doc. 97/98).

Five time sertes of standardized CPUE indices were available, including both the inshore and offshore
areas, as well as the small vessel component. The five indices were: 1) Index from seven trawlers in
Div. 1B (offshore) of total shrimp caiches from 1976 to 1990, 2) Div. LB trawler index (offshore) of
large shrimp (count 120 or less) from 1987 to 1997, 3) Div. 1CD trawler index (offshore) of large
shrimp (count 120 or less) from 1988 to 1997, 4) the Greenland small vesse! (<80 GRT) index
(inshore and nearshore) of total shrimp catches from 1988 to 1997, 5) the Canadian Div, 0A trawler
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index (offshore) of total shrimp catches from 1981 10 1997, A single index was constructed by
combining the indices covering the pu'md 1976-1997 (SCR Doc. 97/98) The value of the index in
1996 and 1997 was calculated from the historic model.

During the 1976-88 period, the combined index fluctuated at a level substantially higher than the level
during the ycars 1989-97. The 1997 index is the lowest on record. The indices for Div. 1B and 1CD
in 1997 both declined well below the level of recent years. The small vessel index has shown no
trends since the early-1990s. '

Up to 1986, standardized effort showed a slight increasing trend. Effort more than doubled between
1987 and 1992, and fluctuated thereafter (Fig. 2). Twin trawls introduced in 1995 on several Greenland
trawlers have been accounted for in anatyses of effort data.
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Fig. 2. Shrimp in Subareas 0 and 1: standardized combined CPUE index and standardized effort.

Length and age composition. Length frequency distributions obtained by observers were available
from the commercial fishery in Div. 0A from 1981 to 1996, No samples were available from the
limited 1997 fishery (SCR Doc. 97/100). Size composition data were available in Subarea | from
1991 to 1997 (SCR Doc. 97/98). Sample data indicated a gradual decline in the mean carapace length
of shrimp taken in this fishery.

Research survey data

Greenland trawl survey. Stratified-random trawl surveys have been conducted since 1988 in offshore
arcas (Subarea 1 and Div. 0A) and since 1991 in inshore Subarea 1 (SCR Doc. 97/99, 101). Since
1992, the survey has extended further to the south in Div. 1F compared to the coverage from 1988 to
1991. Since 1994, the survey has been carried out as a two-phase survey allocating extra trawl hauls
to strata with high shrimp densities to reduce the variance of the biomass estimates (SCR Doc. 97/99,
101).

The biomass estimate in Div. 1F has exhibited very large variations between hauls and was thus
determined with a very high degree of uncertainty.
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The estimates of trawlable biomass are as follows:

Biomass ("000 tons) 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997

Offshore

145 1
(Div. 1A to IE plus Div. 0A) 172192 175 119 179 222 178 86 113

Inshore (Div. [A) - - - 49 45 32 41 47 55 49
Offshore Div. 1F - - - - I 20 24 2 4 26
Total o 172 192 175 168 225 274 243 194 245 188

Offshore: Survey biomass estimates have fluctuated over the time series but have shown a declining
trend in recent years (Fig. 3). Since 1993, the areas in the north have exhibited the largest declines.
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Fig. 3. Shrimp in Subareas 0+1: combined biomass estimates from inshore and offshore surveys.

Overall length distributions and results from modal analysis indicate that the 1993 year-class, which
appeared to be very abundant in 1996, is now estimated to be average. Prospects for recruitment to
the female group in 1998 and 1999 are poor.

Compared to recent years when abundance of female shrimp was highest in Div 1B, the females were
most abundant in Div. 1CD in 1997.

Abundance-at-age (in billions) for shrimp from Greenland offshore research survey data are given in
the followin_g table for Div. 1A to 1E plus Div, 0A (Div. 1F not included):
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Age 1988 1589 1590 1 991 1992 1993 1994 1995 1996 1997

1 0.5 0.3 05 07 0.7
2 04 04 08 0.2 07 22 1.3 0.5 1.9 0.8
3. 0.9 45 . 1.1 0.6 2.5 3.4 2.4 i1 80 . 16
4 3.4 160 3.2 1.7 32 7.2 6.5 36 7.0 6.1
5. 7.1 70 117 22, .57 102 70 7.6 6.0 3.1
) 6.3 3.9 ‘5.2 7.5 89 ‘8.4 7.5 477 93 3.5
7+ 7.7 6.0 3.0 4.4 5.5 79 6.4 5.1 5.6 4.4

. Total =~ 25.8 379 299 16.6 264 397 314 23.1 38.5 20.2

Inshore: The estimated biomass for 1997 was at about 45 000 tons as in previous vears, and on
average. the biomass seemed stable (SCR Doc. 97/99)(Fig. 3). However, size composition data
indicated smaller mean size of shrimp in this area, with fewer larger males and female than in previous
years. Prospects for recruitment to the female group are expected to be poor in 1998 and 1999.

Survey samples from the Disko area from 1995 to 1997 were reanalysed by modal analysis, and a new
- age-at-length structure was derived.. Preliminary results suggest that shrimp may change sex a year
earlier than indicated by»previous analyses.. (SCR Doc. 97/104).
iii) Biological studies
A study was presented on problems in the interpretation of year-class strength in pooled samples from
the commercial shrimp fishery (SCR Doc. 97/105). When pooled over quarters, no significant eftect

on the estimation of modal strength was found from the simulations presented.

Assessment Results

Indices from the commercial fishery suggest that the biomass of shrimp in 1976-88 fluctuated at a higher
level than in the 1989 to 1997 period. The 1997 combined CPUE index is the lowest on record. The

.decrease from 1987 1o 1989 was coincident with a substantial increase in effort. The survey indices showed

an overall decline since 1993, particularly in the northern area. The decline was evident in the offshore
but not in the inshore area. Overall abundance of female and larger male shrimp declined substantially
during the same period. Recruitment of the 1990 year-class to the female group was not as sirong as
previously anticipated and was insufficient to maintain the 1997 catch rates at the 1996 level.

The combined inputs to the assessment indicate a decrease in stock biomass and in the abundance of large
shrimp. Recruitment to the female group in 1998 is forecasted to be low. Year-classes 1991 to 1993 that
were estimated from the 1996 survey and fishery to be at or above average are now estimated to be only
average or below average. The fishery in 1998 will therefore depend on reduced abundance of females and
larger males from these year-classes.

Research Recommendations

For shrimp in Div. 0A and Subarea 1, STACFIS recommended that for consideration at the November
1998 Meeting of the Scientific Council, sampling of the commercial fishery be improved to cover all
componenis of the fishery by area and month.
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mp in Denmark Strait (SCR Doc. 97/97, 102, 103, 106)
Introduction

The fishery in Denmark Strait started in 1978 and has taken place primarily in the area of Strede Bank and
Dohrn Bank as well as on the slopes of Storfjord Deep. The available {ishing 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 fishery started in areas between 60°30°N and 65°N and west of
I5°W. : :

Catches in the northern (traditiona!) area increased rapidly to 1980, declined and remained stable from
1981 to 1983, increased gradually to 1988 (12 500 tons) and then decreased again to 3 400 tons in 1996.
Catches up to October 1997 in the northern area were higher than for the whole year in 1996. Catches from
the southern fishing area increased from 1 200 tons in 1993 to 6 200 tons in 1996 (provisional). Catches
for the whole area increased trom 1993 to 1994-96 (Fig. 4). New data on distribution of Catches between
northern and southern areas in 1993-96 showed higher catches in the northern area, and lower catches in
the southern area, than previously indicated. Based on fishing patterns in previous years, the 1997 total
catch is expected to be about the same as in 1996.

Recent catches and TACs (tons) are as follows:

1987 1988 1989 1990 1991 1962 1993! 19941 1995! 1996 19974
Catch north of 65°N :
eastern side 1 330 1 424 1 326 281 C465 1750 2553 1514 1 15t& 566 2718
weslern side 10 848 11 125 9416 9994 8192 5764 3 848 3513 4 958 2 811 1 036
Total 12178 12536 10742 10275 - 8657 7514 6 401 5027 6 109 3378 3754
Catch south
of 65°N - - - - - - 1 247 4785 . 3396 6 224 2 427
Total 12178 12549 10742 10275 8657 7514 7 648 9812 9 505 9 601 6 181°
Advised TAC - - 10000 10000 10000 8000 5000 5 000 5000 5 000 5 000
U Provisional catches.
? January-1 October. ‘
? Total catches reported to 1 November: 8 283 tons. -
14 [ T T T LI H I A Mty B S LAY RN B LI
12 _E
101~ ]
— r i
5 N o 5
o - il
o L ]
O L i
c 6 -]
[&] r i
] r i
O r i
4= —
L Annual catch i
» r 1897 catch to 1 Nov § ]
a o U IS AU NN NN SNNTTN RSN SR W N B
1977 1979 1981 1983 1985 1987 1989 1991 1993 1295 1397 1999
Year
Fig. 4. Shrimp in Denmark Strait: catches.
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b) [Input Data

.

Commercial fishery data

Fishing effort and CPUE. Catch and effort data from logbooks were available from Greenland,
Norway, Iceland, Faroe Islands and EU-Denmark since 1980 and from EU-France for the years 1980
to 1991.

In the northern area, between 1980 and 1989, total unsiandardized effort increased from about 35 000
hours to more than 100 600 hours, declining thereafter to about 32 (00-49 000 hours in 1994-96. In
the southern area, effort increased from 7 900 hours in 1993 to 20 300 hours in 1996. For the whole
area effort has declined from 80 000 hours in 1993 to 52 200 in 1996.

In the northern area, the unstandardized catch-rate series for all fleets combined declined from 1980
to 1989, (SCR Doc. 97/102, 106). Catch rates for 1990-93 were similar to the low 1989 value, about
50% of the values seen in the early- to mid-1980s. In 1994 there was a considerable rise in this catch
rate, which subsequently declined in 1995-96 and increased in 1997 reaching a level above the lows
recorded in 1989-93 and equivalent to the 1987 value.

The standardized catch-rate series for Greenlandic vessels for farge shrimp and all shrimp in the
northern area (Fig. 5) showed a continuous decline from 1987 to 1993, and an increase in 1994. The
1995 CPUE value was approximately the same as that for 1994 after which this index has tluctuated
but without trend (SCR Doc. 97/497). The 1996 and 1997 values are based on very simall catches.

In the southern area the unstandardized catch rate for all fleets rose trom 1993 to 1994 and remained
relatively constant thereatter (Fig. 5). The initial increase in catch rate may have been due to learning
in the early stages of the fishery.

25 . — . — ] . 350

= L

2 I |

;g i —300

T 2 -

o |

£ r — 250 %

5 | &

T 1.5+

£ - —200 ~
0

L r g Q

2 T <

a_ r — 150 T

[ 1 o

ge; i i ©

s | 100 &

5 N ) .

= 05 Incex all shrimp ; N

ko] = Index (>8.50) —50

& [ |—e— CPUE (south) |

O 1 ‘ 1 I 1 I 1 I 1 { - 1 0
1988 1988 1880 1982 1954 1386 1998

Year

Fig. 5. Shrimp in Denmark Strait: catch rate indices (catch rates are standardized for northern area,
unstandardized for southern area).
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c)

Biological data. Commercial sampling of this fishery has generally been at a very low level. Samples
from the Icelandic and Greenlandic fisheries in the late-1980s were comprised mainly of females.
Throughnul the 19908, males have dominated the catches in the north except in:the lcelandic fishery
in 1995 and again 1997 where females were 50% of the catch for the eastern area. Commercial
samples from the Greenlandic fishery in the southern area showed a-dominance of males in 1996 but
about equal numbers of males and females in 1997 (SCR Doc. 97/97, 106).

i1) Research survey data

No trawl survey was conducted in.1997. The abundance index from Greenlandic surveys in the
northern area declined from 1989 to 1992, and increased from 1992 to 1996 (SCR Doc. 96/116). The
1996 value should be treated with caution because the survey could not be completed as designed.

The Greenlandic survey showed an increase in the proportion of males from 1989 to 1992, which
continued a trend from the Norwegian surveys from 1985 to 1989. In 1994 and 1995 the proportion
of males was almost the same as 1992, As indicated in the following Table, a further increase was
recorded in 1996, but this value should be treated with caution because of incomplete survey coverage.

Percent males

‘ Cciuhuy 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996
Norway " 414 335 585 580 :
(Greenland ‘ 63.1 625 - 783 - 745 742 810

Assessment Results

The changes in fishing patterns (changes in proportion of etfort allocated to northern and southern areas),
very low levels of commercial sampling, and lack of a 1997 survey make assessment of this stock difficult.
Caich rates in both northern and southern areas have shown no trends since 1994. In the northern area
recent catch rates now are higher than the minimum values reached in 1989-93 although they are below
the tevel of the early- to mid-1980s. Although no survey was available for 1997 results of earlier. surveys
indicate stable or increasing abundance since 1992, The information avallable provided no basis to indicate
that there has been any recent change in stock status.

Research recommendations:

For shrimp in Denmark Strait, STACFIS recommended that:

- the Greenlandic survey be expanded to include the southern part of the stock area f{south of 659,

- an analysis of the distribution of the shrimp stock in relation 1o environmental conditions be conducted,

- commercial catch sampling of the shrimp fishery be improved to fuily cover seasonal and spatial
variation, so that size and sex composition of the caich can be accurately described,

- asmdy be conducted to compare length and age at sex reversal in northern and southern areas of the
shrimp stock, and

- all available logbook data be analyzed for tends in CPUE (both standardized and unstandardized).
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1II. OTHER BUSINESS
Review of SCR Documents
Two SCﬁ Doéumerﬁs related to shrimp iaiology were reviewed aside from the assessment-related papers.

A special survey for age groups 1 and 2 of shrimp (Pandalus borealis) was conducted by Greenland in 1991
in shallow water on and at the banks off Wesi Greenland in Div. 1A, 1B and 1C (SCR Doc. 97/107). Sixty-
eight trawl hauls were taken in depths between 100 and 33 m, using mesh sizes in the codend of 28 mm in the
first and 20 mm in the last part of the survey. Catches of shrimp were small, the highest catch being 6.8 kg
in 30 minutes. Length distribution of Pandalus borealis showed no occurrence of age group 1 shrimp and only
a very limited number of age group 2 shrimp, and concentrations of small shrimp could thus not be identified.

A first report on & special study conducted by Greenland on the slopes of Store Hellefiske Bank in West
Greenland in 1997 1o investigate the variation in catches of shrimp, Greenland halibut and redfish by depth was
presented (SCR Doc. 97/108). Trawling was performed in twoa areas in southern and northern Div. 1B in-
transects along and across depth contours, from 200 to 550 m depth. Catches of shrimp, Greenland halibut and
redfish were confounded with high variability. In both areas shrimp were most abundant between 350 and 400
m depth. Catches of Greenland halibut were relatively small in both areas, but increased with depth, while
redfish were most abundant between 300 and 400 m depth. Further results from this study will be presented
to the Council on a later date.

Other Shrimp Assessments

Gulf of Maine: S. X. Cadrin (USA) presented the US methods and results of an analytical stock assessment
of the Gulf of Maine shrimp. The assessment was completed by the Northern Shrimp Technical Committee of
the Atlantic States Marine Fisheries Commission and reviewed by the 25th Northeast Regional Stock Assessment
Workshop. Survey indices of abundance and total commercial landings characterized by intensive port sampling
were modeled with a modified DeLury analysis to estimate stock abundance and fishing mortality rates (F) from
1985 to 1997. Estimates of biomass and F were independently estimated using a non-equilibtium surplus
production model. Biological reference points were estimated using a model of yield and egg production per
recruit. The assessment indicated that the total stock biomass is currently below-average, and the fishing
mortality rate (F) is high. Abundance of recruited shrimp at the end of the 1997 season was the lowest since
the early-1980s. F ranged from 0.10 to 0.46 during 19835-95 and increased to 0.65 in 1996 and to 0.85 in 1997,
the highest levels since 1975. Fishing mortalities at this level were associated with a collapse of the Gulf of
Maine stock in the 1970s. Based on a decade of relatively stable stock levels, an appropriate target may be an
F of 0,34, which was the average of 1985-95. Sustained F of 0.34 will maintain approximately 40% of
maximum egg production and is slightly below F .

This surplus production model was applied to shrimp stocks in Denmark Strait on a preliminary basis, and
further work is ongoing.

Scotian Shelf: P. A. Koeller {(Canada) reported on the Canadian shrimp fishery on the eastern Scotian Shelf,
The offshore trawl fishery began 1o develop toward its potential in the early-1990s when the introduction of the
Nordmare grate eliminated the groundfish by-caich problem. The TAC was increased gradually to the current
3600 ton level, but the stock is still believed to be underexploited. Stock biomass is at an all time high,
probably dus to low temperatures and predation pressure in recent years. An inshore component to this stock
was discovered recently and is currently exploited by a small (500 tons) but developing trap fishery that takes
large animals (mainly transitionals and females) very close to shore {depth 100 m} from latc-summer to carly-
spring, off Canso, Nova Scotia. These shrimp lecave the inshore during spring and early-summer when water
temperatures decrease to <1°C, Anothér small trap fishery which consists of migrating ovigerous females
criginating from an offshore stock on the southwestern Scotian Shelf has also developed in Mahone Bay (max.
depth 40 m) south of Halifax, Nova Scotia. This area has considerably warmer water temperatures than the
eastern shell and the inshore migration during winter appears to be similar to that which occurs in the Gulf of
Maine, where ovigerous females seek the colder inshore water during winter.
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APPENDIX II. AGENDA SCIENTIFIC COUNCIL MEETING, 14-17 NOVEMBER 1997
Opening (Chairman: H.-P. Cornus)
1. Appointment of rapporteur
2. Adoption of agenda
3. Plan of work
Fishery Science (STACFIS Chairman: R. Mayo)
1. Stock assessments (see Annexes 2 and 3)
- Northern shrimp (Subareas 0 and 1)
- Northern shrimp (in Denmark Strait and oft East Greenland) _
- {Note: For northern shrimp in Subareas 0 and 1, the assessment and TAC advice should include, if
possible, the arcas north of 7t°N in Subarea 1 as well as the inshore region of Subarea 1.]
2. Other business
- Information on other shrimp stocks
Precautionary Approach for Northern Shrimp Stocks

Formulation of Advice

1. Northern shrimp (Subareas ¢ and 1}
2.  Northern shrimp {Denmark Strait and off East Greenland)

Other Matters

1. Progress report of 1999 Symposium on shrimp
2. Timing of November Shrimp Meeting

Adoption of Reports

Adjournment
TIMETABLE

14 November 1997
(900-0930 hr - Registration

: - Executive Committee Meeting
0930-1900 hr - Scientific Council

- - STACFIS

15 Nevember 1997
0900-1830 hr - STACFIS and Scientific Council as needed
16 November 1997
15002130 hr - STACFIS and Scientific Council as needed

17 November 1997

0900-1600 hr - STACFIS and Scientific Council adoption of Reports,
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ANNEX 1. CANADIAN REQUEST FOR SCIENTIFIC ADVICE ON MANAGEMENT IN 1998
OF CERTAIN STOCKS IN SUBAREAS 0 TO 4

1. Canada requests that the Scientific Council, at its-meeting in advance of the 1997 Annual Meeting, provide advice on the
scientific basis for the management of the following fish stocks in 1998:

Roundnose grenadier (Subareas 2 and 3)
Silver hake (Div. 4V, 4W and 4X)

It is also suggested that, subject to the concurrence of Denmark (Greenland), the Scieatific Council, prior to the 1997 Annual
Meeting of NAFO, provide advice on the scientific basis for management in 1998 of the tollowing stocks:

Shrimp (Subareas 0 and 1)
Greenland halibut (Subareas 0 and 1)
Roundnose grenadier (Subareas 0 and 1)

The Scientific Council has noted previously there was no biological basis for making two separate assessments for the

" Greenland halibut throughout Subareas 0-3, but has adviged that separate TACs be maintained for different areas of the
distribution of Greenland halibut. The Council is asked therefore, subject to the concurrence of Denmark (Greenland) as
regards Subarea |, to provide an overall assessment of status and trends in the total stock throughout its range and comment
on its management in Subareas 0+1 for 1998. In particular, the Council is asked to advise on appropriate TAC levels
separately for SA’ 0+1, for SA 2 + Division 3K and for Divisions 3LMNO, and to make recommendations on the distribution
of tishing effort within each of these three geographic areas. The Council is asked also to provide information on present
harvest patterns in terms of yield per recruit and en distributional variation of the resource in recent years.

With respect to shrimp, it is recognized that the Council may, at its discretion, delay providing advice until later in the year,
taking into account data 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 stocks subject to analytical dynamic-pool type assessments, the status of the stock should be reviewed and
implications of fishing at F,, in 1998 and subsequent years should be evaluated. The present stock size should be
described in relation to those observed historically and those to be expected at the F,, level in both the short and long
term. In those cases where present spawning stock size is a matter of scientific concern in relation to the continuing
productive potential of the stock, management options should be cansidered to rebuild the spawning stock. All results
should be expressed in ferms of stock sizes, caich rates and TACs implied for 1998 and the long term.

b} For those stocks subject 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 peneral 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.

¢) For those resources on which only general biological and/or catch data are available, no standard criteria on which to
base advice can be established. The evidence on stock status should, however, be weighed against a strategy of
optimum yield management and maintenance of stock biomass at levels of about two-thirds that of the virgin stock.

3. The Scientific Council is requested to review the status of the cod stoek in Divisions 2J+3KL and to provide estimates of
the ¢urrent size of the total and spawning biomass, together with a description of recent trends. The Council is asked further

to provide estimates of the immediate and long-term stock outlook for the abundance of this stock, including both total and
spawning biomass,

William A. Rowat

Deputy Minister .
Depariment of Fisheries and Oceans
Ottawa, Canada
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ANNEX 2. DENMARK (GREENLAND) REQUEST FOR SCIENTIFIC ADVICE ON
MANAGEMENT OF CERTAIN STOCKS IN 1998

Denmark, on behalf of Greenland, request the Scientific Council of NAFO in advance of the 1997 Annual Meeting, provide
advice on the scientific basis for management of the following stocks in Subarea I in [998 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 sugpested that, subject to the concurrence of Canada, advice be given for the followmg stocks overlapping Subareas
Oand I:

i)  Greenland halibut
iiy Roundnose grenadier

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 Greentand halibut, in Subareas 0 and 1,
was distributed equally between these Subareas. Further in its 1995 report, the Scientific Council noted that the biomass
of the inshore component in Subarea 1 was unknown. The Council is therefore asked to provide further information on
following topics.

a) Allocation of TACs to appropriate Subareas (Subareas 0 and 1).
b}y  Allocation of TAC for Subarea | inshore arcas.

Denmark, on behalf of Greenland, further requests that the Scientific Council of NAFO before December 1997, provide
advice on the scientific basis for management of the Northern shrimp (Pandalus borealis) in Subareas 0 and 1 in 1998 and
as many years forward as data allow. The advice should be in accordance with a strategy of maintaining the shrimp stock
at the level of recent years.

Further, in cooperation with ICES, the Council is requested to advise on the scientific basis for management of the Northern
shrimp (Pandalus borealis) in the Denmark Strait and adjacent areas east of southern Greenland,

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

Jern Birk Olsen, Director

On behalf of

Ministry for Fisheries, Hunting & Agriculture
Aslisamermut, Piniarnermut, Nunalerinermullu Pisortagarfik
Direktoratet for Fangst, Fiskeri og Landbrug
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APPENDIX IIL. LIST OF RESEARCH AND SUMMARY DOCUMENTS, 14-17 NOVEMBER 1997

SCR No.

97/96

97/97

97/98

97/99

97/100
97/101
97/102

97/103
97/104

97/105
97/106

97/107

97/108

SCS No.

97/19

Ser. No.

N2953

N2954

N2955

N2956

N2957
N2958
N2959

N2960

N2961

N2962
N2963

N2964

N2965

Ser. No.

N2966

RESEARCH DOCUMENTS (SCR)
Author(s) and Title

RATZ, H.-J. Biomass indices and geographical distribution patterns of survey
catches for shrimp (Pandalus borealis) off West and East Greenland, 1982-86.

HVINGEL, C., O. FOLMER, and H. SIEGSTAD. The Greenlandic fishery for
northern shrimp (Pandalus borealis) in Denmark Strait 1996 and January-October
1997.

HVINGEL, C., G. FOLMER, and H, SIEGSTAD. The Greenlandic fishery for
northern shrimp (Pandalus borealis) off West Greenland, 1970-1977.

CARLSSON, D. M., and P. KANNEWORFF. Stratified-random trawl survey
for shrimp (Pandalus borealis) in Disko Bay and Vaigat, inshore West Greenland,
1997,

PARSONS, D. G., and P. J. VEITCH. The Canadian fishery for northern shrimp
(Pandalus borealis) in NAFO Division 0A and Subarea 1, 1979-1997,

CARLSSON, D. M., and P. KANNEWORFF. Offshore stratified-random trawl
survey Tor shoimp (Pandalus borealis) in NAFO Subareas (+1 in 1997,

SKULADOTTIR, U. The catch statistics of the shrimp fishery (Pandalus
borealis) in the Denmark Strait in the Years 1980-1997,

SKULADOTTIR, U. The Icelandic Shrimp Fishery (Pandalus borealis Kr.) in
the Denrmark Strait in 1996-1997 and Some Reflection on Age Groups in the Years
1991-1996.

CARLSSON, D. M. A new interpretation of the age-at-length key for shrimp
(Pandalus borealis) in the Disko Area (Disko Bay and Vaigat) in West Greenland
{(NAFO Subarea 1).

CARLSSON, b. M,, and P, KANNEWORFF. Evaluation of year-class strengih
in samples form a commercial shrimp tishery, a thearetical approach.

SKI'JLAD(’)TT[R,V U. Preliminary assessment of shrimp in the Denmark Strait in
1997,

CARLSSON, D. M., and P, KANNEWORFF. A traw! survey for small shrimp
(Pandalus borealis in shallow water at West Greenland (NAFO Subarca 1) in
1991.

CARLSSON, D. M. A first report on a special study on variations in catch of
shrimp (Pandalus borealis by depth in West Greenland (NAFO Subarca 1) in
1997. :

SUMMARY DOCUMENTS (SCS)

Author(s) and Title

.

NAFO. Report of Scientific Council, 14-17 November 1997 Meeting,
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III. LIST OF REPRESENTATIVES, ADVISERS/EXPERTS, 14-17 NOVEMBER 1997

CANADA

Sr. Policy Advisor, Invert. & Pacific Marine Fish, 200 Kent St., Ottawa, Ontario K1A 0E6C
Phone: +613-990-0285 - Fax: +613-954-0807 - E-mail: powlesh@dfo-mpo.gc.ca

Advisers/Experts:

Parsons, D.G.
Kocller, P.A,
Lambert, J.

Savard, L,

Representative:

Siegstad, H.

Northwest Atlantic Fisheries Centre, Box 5667, 5t. John’s, Newfoundland A1C 5X1

Phone: +709-772-2093 - Fax: +709-772-4105 - E-mail: parsons@athena.nwafc.nf.ca

Dept. of Fisheries and Oceans, P, 0. Box 550, Halifax, Nova Scotia B3J 287

Phone; +902-426-5379 - Fax: +902-426-1862 - E-mail: p_kocller@bionct.bio.dfo.ca

MPO - Québec, 850 Route de la Mer, C. P. 1000, Mont-Joli, Quebec G5H 374

Phone: +418-775-0717 - Fax: +418-775-0542 - E-mail: lambertj@dfo-mpo.gc.ca

Dept. of Fish. & Oceans, Maurice Lamontagne Inst., P.O. Box 1000, Mont-Joli, Quebec G5H 3Z4
Phone: +418-775-0621 - Fax: +418-775-0740 - E-mail: savardl@dio-mpo.ge.ca

DENMARK

GREENLAND

Greenland Institute of Natural Resources, P. O. Box 570, DK-3900, Nuuk
Phone: +299 21095 - Fax: +299 25957 - E-mail: helle@natur.gh. gl

Advisers/Experts:

Carlsson, D.M.
Folmer, O.

Hvingel, C.

Adviser/Expert:

Cornus, H.-P.

_ Representative:

Skuiadottir, U.

Greenland Institute of Natural Resources, P. O. Box 2151, DK-1016 Copenhagen N, Denmark
Phone: +45 33 14 5524 - Fax: +45 33 13 4250 - E-mail: danmc@inet.uni2.dk

Greenland Institute of Natural Resources, P. O. Box 570, DK-3900, Nuuk

Phone: +299 21095 - Fax: +299 25957 - E-mail: {olmer{@natur.gh.gl

Greenland Institute of Natural Resources, P. O. Box 570, DK-3900, Nuuk

Phone: +299 21095 - Fax: +299 25957 - E-mail: hvingel@natur.gh.gl

EUROPEAN UNION (EU)

Institut fiir Seefischerei, Palmaille 9, D-22767, Hamburg, Republic of Germany
Phone: +49 40 38305194 - Fax: +49 40 38905263 .
- E-mail: internet: 100565.1223@compuserve.com

ICELAND

Marine Research Institute, Skulagata 4, P, 0. Box 1390, 121 - Reykjavik
Phone: +354 552 0240 - Fax: +354 562 3790 - E-mail: unnur@hafro.is
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UNITED STATES OF AMERICA (USA)

Advisors/Experts:

Cadrin, S.X. National Marine Fisheries Service, NEFSC, 166 Water St., Woods Hole, MA (2543
Phone: +508-495-2335 - Fax: +508-495-2393 - E-mail: steven.cadrin@@noaa.gov

Mayo, R. K. US Dept of Commerce, NOAA/NMFS, NEFSC, 166 Water St., Woods Hole, MA 02543
Phone: +508-495-2310 - Fax: +508-495-2393 - E-mail: ralph.mayo@noaa.gov

Serchuk, F.M. National Marine Fisheries Service, NEFSC, 166 Water St., Woods Hole, MA (2543
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