NOT TO BE CITED WITHCUT PRIOR
REFERENCE TO THE SECRETARIAT

Northwest Atlantic

Serial No. N2913 Bri - o s radie

VI,

VL.

SCIENTIFIC COUNCIL MEETING - JUNE 1997

Fisheries Organization

NAFGC SCS Doc. 97/14

Report of Scientific Council - 4-19 June 199‘_1’

Plenary Sessions ... ... .. ... e
Fisheries Environment .. ... . . e
1. Opening ... ... e e
2. Summary of the Commitiee Report ... ... .. .. . . ...
Fishery SCience ... ... e e
1. Opening ...
2. General Review of Catches and Fishing Activity ..., ... .. ...
"3 Stock Assessments .. .. e
4. Ageing Techniques and Validation Studies .. ..... ...........
5 OtherMatters .. ................ e
Research COOrdination .. ... v vv et
10 OReNING o e e caeee
2. Fisheries Statistics . ... ... ... . . . . .
3. Biclogical Sampling ... . ... L e
4. Biological Surveys ......... . o
5. Non-traditional Fishery Resources in the NAFO Area .. ....... ..
6. Review of SCR and SCS Documents . .......... ... .......
7. Other Matters . .. ... ... o
Publications . ... ... e
1. OPENING .
2. Review of STACPUB Membarship ... ......... ... ... ....
3. Review of Scientific Publications Since June 1996 ., ... ..... ..
4 Production Costs and Revenues for Scientific Council Publications

5. Prometion and Distribution of Scientific Publications  ....... ... .
B. Editorial Matters Regarding Scientific Publications ..., .. ... ...
7. Papers for Possible Publication  ............. I
Arrangements for Special Sessions ... ...
1. Progress Report on the Special Session in 1897 ... ... ... ... .,
2. Progress Report on the Special Sessionin 1898 . ... ....... . ..
3. _ Proposal for Special Sessionin 1999 ... ... ... .. ...
Future Scientific Council Mestings . ... .. ... ... . . ... . . .. ...
1. Annual Meeting in September 1997 . . ... . ... ...
2. Special Meeting on Shrimp Assessment in November 1997 ... ...
3. Woarkshop on Precautionary Measures . ....................
4, Scientific Council Meeting, June 1998 ... ......... . ........
5. Scientific Council Meeting and Symposium, September 1998 . . ..
8.  Scientific Council Meeting, June 1989 . ... ... .. ... . .. . .....

[os] NN OO [&)] [0 N SN N N 4=

O W W oo

10

10
10

10

10
10
10
11
11
11



VNI,

[X.

Nomination and Election of Officers ..., ... . .. . .. .. . . . .

Management Advice and Responses to Special Requests ..., .. ..... .. [

1.

2.

Fisheries Commission

a)

Coastal States

b)

Advice for TACs for 1998, and Other Management Measures . ... ..............

Cod in Division 3M . e
CodinDivisions BN and 30 . ... .. .. . . e
Redfish in Divisions 3L and SN . . . ... . 0 e
Redfishin Division 3M . .. .
American Plaice in Divislons 3L, 3Nand 30 . ... ... . . i
American Plaice in Division 3M . . L e
Witch Flounder in Divisicns BN and 30 .. ....... .. ... .... e
Yellowtail Flounder in Divisions 3L, 3N and 30 L
Capelin in Divisions 3N and 30 . .. .. 0 e
SquidinSubareas 3and 4 ... ..
Greenland Halibut in Subarea 2 and Divisions 3KLMNO

i}  Stock Separation of Cod in Div, 2J+3KL and Proportion of Biomass

of the Cod in the Regulatory Area . ... ... ... ... ... ...
i) Requestson AmericanPlaice . ............. .. ... ... . . ... I
i}y Request on Cod in Division3M .. ... ... .......... e e
iv) Request on Witch Flounder in Divisions 2 and 3KL ... ....... ... ...,
v) Reguest on Greenland Halibut in Subarea 2 and Divisions 3KEMNG ... ..
vi}  Ongoing Request on Greenland Halibut Stock Component .......... .

Precautionary Measures and Criteria for Reopening Fisheries

ANNEX 3. UN Agreement - Article 8. Application of the Precautionary Approac_h

ANNEX 2. UN Agreement = |I. Guidelines for the Application of Precautionary
Reference Points in Conservation and Management of Straddling Fish
Stocks and Highty Migratory Fish Stocks ... ... .. ... ... .. ......
ANNEX 3. FAQ Code of Conduct for Responsible Fisheries
(Article 7.5 Precautionary Approach)

ANNEX 4. Precautionary Approach to Fisheries {FAQ Tech. Rep., Part 1, Section 4)

ANNEX 5. Some Cemmonly Used Reference Points

Roundnose Grenadier in Subareas 2 and 3
Silver Hake in Divisions 4V, 4W and 4X ... ... ... . .
Greenland Halibut in Subarea O + Divisions 1B-1F
Rouncnose Grenadier in Subareas 0+1
Cod in Divisions 2J, 3K and 3L
Redfish in Subarea 1

11

11

12
13
14
16
17
18
19

21

22

23
24

24
25
25
26
26
27
27

42

43

44
45

48

49

49

50
51
53
54

56
58
60

61




X, Other Matters

-Xl.  Adoption of Reports and Recommendations

X, Adoption of Scientific Gouncil Report

Xt Adjournment

ANNEX 1.

APPENDIX |.

APPENDIX 1.

H.

Proposal for :the 1999 Special Session: Paﬁdalid Shrimp Symposium

i

Report of Standing Committee on Fisheries Environment (STACFEN)

@SN AWM~

w

Report of Standing Committee on Fisheries Science (STACFIS)

1.

Chairman’s Introduction ... ... R, P e :
Invited Lecture ...
Marine Environmental Data Service (MEDS) Report for 1996 -
Review of Environmental Studies in 1996 .. ... ...... ....
Overview of Environmental Conditions in 1996 ... ........
Conciusions Drawn from the STACFEN Meeting . .........
National Representatives ... ....... . ... .. .. . ... .. ...

Joint Russian/German Data Evaluation

{ICNAF/NAFQ Data, Status Report) ...................
Acknowledgements .. ... .. .. e

OpeNINg .o e A
General Review . .. ... .
1. General Review of Catches and Fishing Activity .. ... .....
Stock AssessmENntS ... . e
1. CodinDivision 3M ..ottt
2. CodinDivisions3Nand 30 ...... ... ... .. . ... . ....
3. Redfish in Divisions 3L and 3N- . ......... ... ... ......
4, Redfish in Division 3M .. ... . o
5. American Plaice in Divisions 3L, 3N and 30 ...
8. American Plaice in Division 3M .. ... ... . ... ... ... ...
7. Witch Flounder in Divisions BN and 30 . .................
8. Yellowtail Flounder in Divisions 3L, 3N and 30 ............
9. Capelinin Divisions 3Nand 30 . ........ ... ... . ... ..
10. Squid in Subareas 3and4 . ............ e
11.  Greenland Hallbut in Subarea 2 and Divisions. 3KLMNQO . . . ..
12.  Roundnose Grenadier in Subareas 2and 3 ..............
13. Silver Hake in Divisions 4V, dWand 4X .. ... ...........
14.  Greenland Halibut in Subarea 0 and Divisions 18- 1F .......
185,  Roundngse Grenadier in Subareas Oand 1 . .............
16. Cod in Divisions 2J, 3Kand 3L ....... S,
17. Redfishin Subarea 1 . ... ... . . . .. . . . .
18. Other Finfishin Subarea 1 .. ... ... .. .. . . .
19.  Greenland Halibut in Division 1A . ... ... ... ... .. . .. ....

.............

.............

Report of the ICES/NAFO Werkshop on Greenland Halibut Age. Determination . .

61
61

62

67

67
67
67
68

70
70

71
71

73
73
73
73
73

73
76
79
82
87
92
95
97
101
102
103
110
112
117
121
123
127
13C
132

136

136




APPENDIX 1L

7

APPENDIX IV.

APPENDIX V.

Annex 1.

Annex 2.

Annex 3.

APPENDIX VI,

APPENDIX VII.

iv
Page
Other Matters .. ... .. e e e A B 137
1 Report on Comparative Trawl Surveys . ... ... 1 oo L. TR SN 137
2 Report on Seal Consumption . .. ... .. e 138
3.  Review of SCR Documents ....... G T e : 138
5 Other BUSINESS . ... e 139
" Report of Standing Committee on Research Co_ordination (STACRECY .......... ' 141
1. Opening .........oiiiiiii. e e [ 141
2. Fisheries Statistics ... ... o e 141
3. -Biological Sampling ... .. T e AN : 143
4, Biological Surveys .. ... .. 146
5. Non-traditional Fishery Resources inthe NAFQ Area ... ......... ... ..., 180
6. Review of SCR and SCS Documents e e e e 150
7. Other Matters . ... ..o .. oL L. R e T 151
8. Acknowledgements ................ e Fe e e I 153
Report of Standing Committee on Publications (STACPUB) ... .. voveeee .. 155
1. Openlng .................... e e 155
2. Review of STACPUB Membershlp ............. e 155
3. Review of Scientific Publications Since June 1996 i 155
4 Production Costs and Revenues for Scientific Council Publications ... . ...... 156
5, Promoticn and Distribution of Scientific Publications ... ........ ... ... .. 157
6. Editorial Matters Regarding Scientific Publications . ..................... " 158
7. Papers for Possible Publication . ....... ... ... ... . ... .. . 158
B, Other Matters .. ... e S 159
Agenda Scientific Council Meeting, 4-19 June 1997 .. ... B . 161
Fisheries Commission's Reduest fbr Scientific Advice an
Managemeant in 1998 of Certain Stocks in Subareas 3and 4 ......... PRI . 165
Canadian Request for Scientific Advice on Management in 1998 .
of Certain Stocks in Subareas 0to4 . ... ... .. . e . 167
Denmark (Greenland) Request for Scientific Advice on.
Management of Certain Stocks in 1998 .. .. ... ... .. .. L o 168
List of Research and éummary Documents - June 1997 .. o : 169
List of Rebresentatives.n Advisers/Experts and Observers, June 1997 ... ..., 175




(161 0] ya| woi)

19Mad g ‘Bunamog 'Y "M 'SNUWIDD d TH 'UIBIS W :Bunig
Angsuelg ' ‘peisbalg ‘H ‘weBIow T W '91g9i] A INUDISS TN T eIy Y A 'PIBAIY T 'SBUSpIED 8] T ‘Bisnbunp ‘g 'sye O T uoI4

efumesewy BsSI| ‘SaPBA ‘J ‘AOHSBA 'V USIBM TS ‘auwnoglon

"0 'J 'A0SUOG CA 'UBSUCLUIS ‘D) 1aydsl4 M ‘uosdwoy) 9 ‘D ‘Aasen) I 'solol ] 'AYdiniy 2 3 ‘zanbzep 'y ‘sIpoig '8 "M 'SBRIPSN 'H Y 'uasuabiar
‘0 '$8010 'Q ‘Zley 'f-'H "ssodnod-AusyBno "L "AOUBAINS ‘N A ‘ClBW 8P Ay Y 'wiod|y Y 'sUImuBss|S I eremiulid 4 "M ‘UOW [ oyuIpos oed

‘SINVYdIOILdVd

2661 3NN 61-v - DNILITW TIINNOD DIHLLNIIOS







1 5C 4-19 Jun

REPORT OF SCIENTIFIC COUNCIL

4-19 June 1997

Chairman: W. R. Bowering Rapporteur: T. Amaratunga
I. PLENARY SESSIONS

The Scientific Council met at the' Keddy's Dartmouth Inn, 9 Braemar Drive, Dartmouth, Nova Scotia, Canada
during 4-19 June 1997, to consider the various matters listed in its agenda.

Representatives attended from Canada, Cuba, Denmark (in respect of Faroe Islands and Greenland), European
Union {France, Germany, Portugal, Spain and United Kingdom), Japan, Norway, Russian Federation and United States
of America. The Assistant Executive Secretary was in attendance.

The Executive Committee met prior to the opening session of the Council, and the Provisional Agenda and work
plan were discussed in relation to the work distribution of the Scientific Council and its Committees.

The opening sessicn ¢f the Council was called to order at 1015 hours on 4 June 1897.

_ The Chairman weicomed everyone to the fourth consecutive year at this venue for the June Meeting. The
Assistant Executive Secretary was appointed rapporteur,

The Chairman noted that as discussed during the 7-13 September 1996 Meeting of the Council, J. Casey (EU-
United Kingdom) had been unable to undertake the Chairmanship of the Standing Cormmittee on Fishery Science
{STACFIS) which resulted in some subsequent acting Chairmanships. The Chairman accordingly thanked W. B. Brodie
{Canada, who chaired STACFIS during November 1996 Mesting), H.-P. Cornus (EU-Germany, who chairs STACFIS
at this meeting) and M. Stein (EU-Germany, who chairs the Standmg Committee on Publications (STACPUB) at this
meeting).

The Coungil accepted the proposal to appoint a Nominating Committee composed of M. Stein (EU-Germany) and
D. Power (Canada) to propose nominations for the office of Chairman of the Scientific Council, Vice-Chairman of the
Scientific Council and Chairman of STACPUB, and Chairman of the Standing Committee on Research Coardination
(STACREC).

The Council was informed by the Executive Secretary, that in accordance with Rule 2.3 of the Rules of Procedure
.with respect tc proxy votes, he had received authorization from Estonia, Lithuania and Poland, and as of 5 June 1997
Korea, to record their abstenticns during any voting procedures, :

In considering the Provisional Agenda, the Council noted that the item IX.1b on precautionary measures is
‘scheduled to be addressed on 6 June 1997, with a view that the discussions may have bearing on STACFIS stock
assessments. The provisional agenda was adopted as presented (see Appendix V).

In introducing the plan of work, the Chairman described the approach being taken by the Council, as in the 1996
meetings, will be such that STACFS will conduct the assessments and provide the Designated Experts guidance on
daveloping advica. The Councit will address the tasks of developing progneses on those assessments, and providing
advice and reccmmendations. Accerdingly, the STACHS report will contain the assessment results and that report
will be prasented for consideration by the Council. .

The opening session was adjourned at 1035 hours on 4 June 1997.

The Council reconvened at 0910 hours on 8 June 1997 to address the issues of precautionary measures and
criteria for reopening fisheries as requasted by the Fisheries Commission {Agenda item |X.1b)., Six presentations
relevant to the subject were discussed. The Council debated on the possible approaches for the assessment of
stocks during this meeting. It was agreed that a smal! working group should draft some guidelines for the Council
to consider for this mesting and into the future.

The Council, noting K. Nygaard (Denmark-Greenland) had stepped down from STACPUB membership, had
requestad STACPUB to consider its membership. The Council received the nomination of F. Serchuk {USA), and was
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pleased 1o appeint him as the new member of STACPUB. The Council extended its appreciation to K. Nygaard for
his services in STACPUB.

The session was adjournad at 1640 hours con 6 June 1997.

The Council reconvened briefly at 1625 hours on 10 June 1997 fo review a progress report from the working
group on precautionary approach and criteria for re-opening of fisheries (see Agenda ltem IX.1b). A general summary
of the conditions used for closures and potential criteria for re-opening fisheries was presented. The Councll agreed
the group should present a paper on guidelines for the Council to review.

The sesgion was adjourned at 1655 hours on 10 June 1997.

The Coungil reconvened at 1030 hours on 13 June 1997 to review the Warking Group report on the Precautionary
Approach {PA). The report prepared by the group composed of F. M. Serchuk (USA), D. Rivard (Canada), J. Casey
{EU-United Kingdom), and R. Mayo (USA) (SCS Doc. 97/12) was reviewed, and the Council accepted its general
framework and time frames for the development of a PA. The Council locked forward to a finalized report
incorporating the views expressed by Council members at this session. The Council endorsed the concepts and
agreed to conduct a Workshap of the Scientific Council to study the PA in the context of NAFO requirements.

The session was adjourned at 1245 hours on 13 June 1987.

The Council reconvened at 1240 hours on 16 June 1997 to receive a proposal for a Symposium in 1999, The
Council extended it appreciation fo P. A. Koaller {Canada) for presenting a comprehensive proposal. The Council
agreed with the proposal (see Annex 1), and the decisions are reported in the relevant section below under Agenda
item V1. Having also considered the progress on the Symposia set for 1997 and 1998, the session was adjourned
at 1300 hours.

The Council reconvened at 1430 hours on 17 June 1997 t© consider management advice on various stocks.
These discussions and other outstanding matters on the agenda were continued in sessions through to 19 June 1997.
At its sessions on 19 June 1997, the Council received nominations for officers (see Section VIl below), and considerad
its future meetings (see Section VIl below).

The concluding session was convened at 0930 hours on 19 June 19897,

The Councii then considered and adopted the Reports of the Standing Committee on Fisheries Environment
(STACFEN), STACFKIS, STACREC and STACPUB.

The Council then considered and adopted the Report of the Scientific Council of this meeting of 4-18 June 1997,
Noting minor changes as ncted during the review would be made by the Chairman and the Assistant Executive
Secretary,

The mesting was adjourned at 1015 hours on 19 June 1897,

The Reports of the Standing Committees are appended as follows: Appendix t. STACFEN, Appendix Il. STACFIS,
Appendix lIl, STACREC and Appendix IV, STACPUB. The appraved report of the Warking Group on the Precautionary
Approach is included in this Report {see Section [X.1b below).

The Agenda, List of Research {SCR) and Summary (SCS) Documents, and the List of Participants of the meeting
are given in Appendix V, VI and vil.

The Council's considerations on the Standing Committee Reports, and the other matters addressed by the Coungil

follow in Sections 11-X.

. FISHERIES ENVIRONMENT (sse STAGFEN Report, App. I

1.  Opening

The Council welcomed the STACFEN report as presented by Chairman, M. Stein {EU- Germany) The Council was
pleased to receive a summary of the Commitiee's deliberations as presented below.
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2. Summary of the Committee Report

a)

o)

Invited Lecture

The Council noted that an invited lecture was given by Dr. Johanne Fischer of Memorial University of
Newfoungland entitled 'Niche space occupied by common fish species off Newfoundland'. Data from
groundfish scientific surveys on the continental shelf of northeast Newfoundland (Div. 2J and 3KL) were used
to examine the relationship batween abundance of fish species at individual stations, bottom temperature,
and depth in the period 1978 to 1993. This period was one of declining sea temperatures and heavy fishing
pressurs over the Newfoundland Shelf. Environmental stress (described as decrease in abundance andjor
average size of fish) during this time appeared to influence shape and width of the reatized niche space.
Preiiminary resuits indicate that an examinaticn of shift in niche space might serve not only as an additional
indicator for environmental stress but also help in predicting fish distributicn over large areas.

Marine Environmental Data Service (MEDS) Report

Tﬁe Ceuncil noted that MEDS had been invalved, along with other commitments, in developing an Atlantic
Coastal Monitoring Proposal, a database on toxic chemicals and products. They aiso have been responsitle
for the management and archiving of data collected in the Canadian Joint Global Ocean Flux Study (JGOFS)
and have begun an Ocean Data Rescus Project ¢ identify and obtain data sets not presently held by MEDS.

Review of Environmental Studles In 1996 °

The Council noted that 11 scientific documents dealing with environmental issues were reviewad. In contrast

- to the very cold winter conditions during the early-1990s, air temperatures around Greenland during the first
. four months of 1996 were warmer than the long-term mean, High interarnnual variakility has been common

in Greenland air temperatures, thus the return to above normal temperatures for the first time in aimost a
decade should not necessarily be taken as the beginning of a fong-term warming trend. Sea temperatures
on Fylla Bank showed significant warming with the deviation from the mean for the 0-200 m fayer being
almost +1.6K and the second highest value since the record began in the early-1960s. This warming is
belisved to be associated not only with the increase in air temperatures but also with increased advection
of warm water by the Irminger Current into the Labrador Sea region along the Wast Greenland slope. The
air temperature and sea ice trends are related to the North Atlantic Oscillation (NAQ) Index.

During the spring of 1997, 4 standard sections were occupied off Newfoundiand. In contrast to the warm
conditions in 1996, air temperatures were maostly below normal around Newfoundland during 1997.

- Temperatures at Station 27 were warmer than average in January continuing the conditions observed in 1996

but the waters cooled through and into the spring. Salinities were fresher than normal during the late winter
and early spring. Ocean temperatures on the Grand Bank and aleng the east coast of Newfoundland were
generally below normal {up te 1K) in the upper 100 m of the water colurnn. On the Bonavista Lineg, the Cold
intermediate Layer {CIL) contained temperatures below -1.5°C, but the CIL area was near normal. In

‘general, meteorological and ice conditions during late autumn of 1396 and early 1997 resulted in a

continuation of moderate cceanographic conditions during early 1997,

Russian observations on the interannual and seasonal variability of the thermal fronts between the shelf and

. slope waters-and of the northern edge of the Gulf Stream revealed that these fronts have generalty been

moving northward in recent years. Reiationships between frontal movements and fish stock abundance are
being examined. : ’

Monthly monitoring of surface and bottom temperatures on a transect across the Middle Atlantic Bight
revealed the lowest values in the 21 year récord. The annual average anomaly was -1.9K at the surface and
-0.8K near bottom. Surface salinities along this same transect were also at a minimum (1.17 psu below the
1978-92 mean). Near-surface temperatures across the Gulf of Maine transect were also cooler than normal
by 1.1K but in conirast the near-bottom water was 0.2K above normal,

Changes in the demersal fish assemblages off Gresnland and their relationship with changes in near-bottom
temperatures were explored based upon groundfish surveys during 1982-96. The near average or warmer
near-bottomn temperatures (using stratum means) did net indicate any unfavourable enviranmental conditions
for fish growth and reproduction during the 1990s,
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d) Overview of Environmental Conditions in 1996

The Council was pleased that the annual overview paper was presented based on several long-term
oceanographic and metecrolegical data sets.  The overview presentation reported that annual air
temperatures were above normal in 1896 in the Labrador Sea region and at their highest level in over a
decade. At the southern boundary of NAFO, air temperatures were siightly colder than normal.

The atmospheric circuiation pattern weakened resulting in the anomaly of the NAO index being negativa.
The annuai decrease in the NAO index was the largest in the over 100-year record.

As observed in the later months of 1995, anove normal tamperatures were observed throughout most of the
water column at Station 27 during 19986. Temperatu_res were the warmest in over a decade.

The volume extent of the CIl. water off Newfoundland during the summer was below the long-term mean and
was near its lowsst value. There was, however, a slight increase compared to 1995, A below normal amount
of CiL water was observed everywhere from southern Labrador to the Grand Bank. The CIL waters in the
Gulf of 8t. Lawrence remained cold and their horizontal extent cver the botiom of the Magdalen Shallows
continued to be relatively large. Soma maderation was ohserved as temperatures rose slightly and the area
of ocean bottom covered by temperatures <0 and <1°C declinad.

“Cold waters were observed near-bottom and at intermediate waters over the northeastern Scotian Shelf and
off southwestern Nova Scetia continuing a trend that began in the mid- to late-1980s. There was evidence
of slight warming relative to past years. ‘

8) Conclusions Drawn from the STACFEN Meeting

The Council noted that following the presentation of the overview of 1995 environmental conditions to the
Figheries Commission at its meeting in September 1998, by STACFEN Chairman, it was decided by the
Chairmen of the Fisheries Commission and the Scientific Council that the presentation of highiights from the
STACFEN Meeting should be repeated at five-year intervals. This would require the next presentation by
STACFEN Chairman be during the September 2001 Fisheries Commission Meeting.’

Ill. FISHERY SCIENCE (scse STACFIS Report, App. 1I)
1. Opening

The Council accepted the report of STACFIS as presented by Chairman, H. P. Cornus (EU-Germany). The Cauncil
noted the Committee addressed the assessments and cother reguests referred to it by the Council.

2. General Review of Catches and Fishing Activity

The Council was pleased with the completion of the review conducted by STACFIS on its first day, Noting again
that STATLANT data were not available in many cases, the Council agreed with the estimates of catches derived
by STACFIS.

The Council again expressed serious concerns with the non-availability of STATLANT 21A data for the assessment
work. These concerns and the statements made by STACREC will be conveyed to the Fisheries Commission and
its Standing Committee on Internaticnal Control (STACTIC) during its meeting of 24-26 June 1997 in Copenhagen.
The Council once again regretted that the general review of fishery trends could not be adequately completed
at this meeting, and the usual long-term summary by Division will be cmitted from this report.

3. Stock Assessments

The Councit noted the stock assessments referrad to STACFIS ware completed. The assessment reports are given
inthe Report of STACFIS in Appendix Il. The Council observed that all assessments were unanlmously agreed
to by the Committee. The Council extended its appreciation to STACFIS for providing guidelines for the Council's
advice on a stock-by-stock basis. The surmmaries and the concliusions of these assessments as agreed by the
Council are presented in Section IX of this report, along with the other special advice in respect o the other

requests by the Fisheries GCommission and the Coastal States Canada and Denmark (in respect of the Faroe
Islands and Greenland).




5 ' SC 419 Jun

Ageing Techniques and Validation Studles

a)

Joint NAFO/ICES Workshop on Ageing of Greenland Halibut

The Council extended it appreciation to K. Nedreaas (Norway) (who was co-Chairman of the Workshop along:
with W. R. Bowering (Canada)), for the detailed presentation on this Warkshop which was held in Reykjavik,

. lceland during 26-29 November 1996. The Council noted interim results based on the Workshop
. recommendations were presentad at this meeting.

Other.Matters

a)

¢)

Report on Comparative Trawl Surveys

A The Council noted STACREC considered a report on analysis of the 1896 comparative fishing trial between

the Alfred Needfer with the Engel 145 trawl and the Wilfred Templeman with the Campelen 1800 trawl. The
results were examined for six groundfish species.

Conversion factors were length-based, and showed high values at small fish sizes (i.e. the ratio of Campelen
catch to Engel catch was largest at small sizes), generally declining to values less than 1 at larger sizes. The
Council noted the conversions were used in the assessments of cod in Div. 3NO and Div. 2J+3KL at this
meeting, and will be used for other spacies in the 1998 assessments.

' Report on Seal Consumptlori

The Council noted a report on prey consumption by seais in the Northwest Atlantic was reviewed by
STACFIS. |t was noted the estimates derived for diet consumption remained stable from 1990 to 1997,
however, there have been large increases in population sizes of seals and large changes have occurred in
the population sizes of fish that occur in the diet of seals. The Council noted the difficulties experienced
by STACFIS in incorporating seal consumption data in the natural mortality rates of the fish estimates.

Gear Studies’

The Council noted STACFIS reviewed a research report on varying fishing power of Canadian survey trawls.

It was observed the different vessel sizes and horsepower induce changes in the trawl and thus variation
in swept area for each individual trawl could bias the estimates of abundance due to changes in catchability.

Revlew of SCR Documents

The Council noted two other research documents (SCR Doc. 97/2 and 97/32) were deferred for consideration .

during the 7-19 September 1997 Meeting of the Council.

I¥. RESEARCH COORDINATION (see STACREC Report, App. I})

Opening

The Council welcomed the report of STACREC as presented by the Chairman, D, Power (Canada}, abserving that
the matters referred by the Council were addressed.

a)

Fi'shery Statistics

Progress report on Secretarial actlvities in 1996/97
i)  Acquisitlon of STATLANT 21A and 21B reports for recent years

Recognizing that under Rule 4.4 of the Rules cf Procedure of the Scientific Council, the deadtine dates
for submission of STATLANT data for the preceding year are 15 May for 21A data and 30 June for 21B
data, the Council stressed that timely submission of STATLANT data is of paramount importance to the
Scientific Council, since they are used extensively during its June Meetings for stock assessments and
other scientific evaluations. Noting the STACREC tabulations of data not received, the Council endorsed
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b}

the STACREC recommendation and agreed to submit the text of STACREC report regarding this matier
to the Fisheries Commission.

i) Publication of statistical information

The Councii noted that publication of NAFO Statistical Bulletin Vol. 43 containing 1993 data had not
bsen completed since statistical information from Faroe Islands and the United States were still
outstanding. Volumes 44 and 45 are also similarly delayed. The Council agreed the publication of these
data should be achieved as soon as possible with every effort made to obtain the data.

i) Considerations on internet site for statistical data

The Council endorsed the STACREC recommendation for the establishment and operation of a website
at the Secretariat for dissemination of statistical information. While agreeing with STACREC on the
general structure and logistics for the website, the Council considered it shouid provide a cost effective
tool for the digsemination of Scientific Council information.

Report of the CWP 17th Session, March 1997

The Council was pleased the Assistant Executive Secretary, T. Amaratunga, Chaiman of STACREC, D.
Power (Canada), and the Japanese representative, H. Matsunaga, National Research Institute of Far Seas
Fisheries (K. Yokawa was unable to attend) represented the NAFO Scientific Council at the 17th Session of
the Cocrdinating Working Party of Fisheries Statistics (CWP}, in Hobart, Tasmania, Australia, in March 1997
as recommended. It was noted an extensive agenda was covered and NAFQO contributed in many areas
of discussions in addition to the NAFO reports prepared for the meeting.

The Council noted that CWP recognized the importance of agency websites for the exchange and
dissemination of data. The Council aiso registered its concern with respect to inter-agency discrepancies
in published data and that the FAD Yearbook of Fishery Statistics is published and circulated worldwide well
before regicnal agencies such as NAFQ finalize (or receive) their data. The Scientific Council endorsed the
STACREC and CWP recommendation that reconciliation exercises of data for the Northeast and Northwast
Atlantic be undertaken at a CWP intersessional meeting in mid-1998,

3. Blological Sampiing

The Council noted that the Provisicnal List of Biological Sampling for 1996 was prepared by the Secretariat. Data
from commercial fisheries pertinent 1o stock assessments were also tabulated, and National Representatives
reported their sampling programs for the 1996 commercial fisheries o STACREC.

The Council noted that the sampling data report submissions lag behind by one year. The Council accordingly
endorsed the STACREC recommendation to ensure that, starting in 1998, data for the year proceeding will be
available in time for the June 1988 Meeting of the Council.

4. Biological Surveys

a)

b)

Review of Survey Activities in 1996

The Council noted an inventory of biological surveys was compiled, and a more detailed account of the
survey data available for 1996 relative to their stocks, was tabled by National Representatives and
Designated Experts. ' )

Surveys Planned for 1997 and Early-1998

The Council noted an inventory of biological surveys planned for 1997 and early-1998, as submitted by
National Representatives and Designated Experts, was compiled by the Secretariat.
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Non-traditional Fishery Resources in the NAFO Area

a)

Distribution Data from Surveys

The Council noted there was no documentation at this meating and accordingly endorsed the STACREC
recommendaﬂon that distribution and abundance for non-traditional spemes be presented 1o the Council
as socn as possible.

Review of SCR and SCS Documents

The Council noted that STACREC reviewed six documents.

Other Matters

a)

Tagging Activities

The Council noted that the Secretariat had compiled the list of tagging activities undertaken in 1986 (SCS
Doc 97/15). The Council endorsed the STACREC recommendation that scientists undertaking any tagging
aciivities inform the Secretariat in order that the information may be widely circulated and hence better
returns may be obtained.

Development of Protocol for'Scientific Data Collection by Pllot Observer Program

The Council noted under STACREC discussions of data availability from the NAFO Pilot Observer Program
that not all data were available at the Secretariat. The Council considered that such data would be extremely
valuable for the work of the Council and the Council recommended that the issue of scientific data
ava:labmry from the Pifot Observer Program be rarsed with the Fisheries Cornmission.

The Councit noted that STACREC had set up a small working group of experts on biclogical samgling to
prepare a draft proposal of protocol for scientific data collection in the Pilot Observer Program. The Council
proposed that the protocol be conveyed to the Fisheries Commission and its Standing Committee on
Internationat Control (STACTIC).

Conversion Factors

"~ The Council noted the international interest in the need for increased transparency in the factors used to

convert differing fish presentations and fish products to live weight equivalent.

The Ceuncil endorsed the view of STACREC that the use of accurate and apprepriate conversion factors is
essential for the compilation of catch statistics and that a better knowledge of the factors in use is
paramount. It was noted that whereas harmonization of factors for relativety unprocessed products might
be feasible, other applications of this procedure should be approached with caution because differing

“national practices in processing fishery preducts could give rise to justifiably different factors.

Description of Fishing Effort

The Council was informed that no comments had been received by STACREC on the updating of fishing
effort definitions and that if any changes are to be made to definitions for fixed gears or any other gears, it
wouid be timely to do so at the earliest opportunity, for inclusion in the FAQ Handbook of Fishery Statistics
and the technical annexes of the EU legislation en catch data for the Northwest Atlantic. The Council
endorsed the STACREC recommendation that members examine current fishing effort definitions in time
for the September 1997 Meeting of STACREC,

Canadian Stratification Scheme

The Council noted that Canada is currently revising its research survey stratification scheme.
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V. PUBLICATIONS (sce STACPUB Report, App. IV)
1. Opening

The Council welcomed the STACPUB report as presented by A/Chairman, M. Stein. The Council extended its
appreciation for the comprehensive work by M, Stein noting the appointed Chairman, H. P. Cornus was occupied
as STACFIS Chairman during this meeting.

2. Review of STACPUB Membership

The Council extended its appreciation to K. H. Nygaard (Denmark/Greenland) for his dedicatad work as a
member of STACPUB and wished him well with his added responsibilities at his Institute.

The Council welcomed F. M. Serchuk (USA) as a new member of STACPUR and icoked forward to his
contributions in the work of STACPUB.

3. Review of Scientific Publications Since June 1996

The Council was pleased with the progress made in the publication of many Journal issues, part|cularly notlng
they carried valuable information in the NAFO field of scienca.

Three volumes, Volume 19 containing papers presented at the 1993 Symposium on "Gear Selectivity/Technical
interactions in Mixed Species Figheries", Volume 20 Special Issue by R. G. Halliday and A, T. Pinhorn titled "North
Atlantic Fishery Management Systems: A Comparison of Management Methods and Resource Trends”, and
Volume 21 containing miscellaneous papers, ware published since June 1936.

The Council looks forward to the pubiication of the NAFO/ICES 1995 Symposium papers on "The Role of Marine
Mammats in the Ecosystem", expected ¢ be completed by mid-1997.

The Council was pleased ta note the large number of Studies publications completed by t'ne Secretarial since
its June 1996 Mesting.

Studies Number 24, of the 1884 Symposium on "Impact ¢f Anomalous Oceancgraphic Conditicns at the Beginning
of the 1990s in the Northwest Atlantic on the Distribution and Behaviour of Marine Life", Studies Number 25,
containing miscellaneous papers, Studies Number 28, the special issue tited "Selected Papers on Harp and
Hooded Seals", containing papars presented at the Joint ICES/NAFO Working Group on Harp and Hooded Seals
of June 1995, Studies Number 27, coniaining miscellanecus papers, Studies Number 28 titled "Assessment of
Groundfish Stocks Based on Botiom Trawl Survey Results", containing papers from the Workshop of 4-6
September 1996, Studies Number 29 titled "Selected Studies Related to Assessment of Cod in NAFQ Divisions
2J+3KL", containing papers presented at 5-19 Jurie 1996 Meeting of Scientific Council, and Studias Number 30,
containing miscellansous papers, all carry valuable informaticn and were circuiated on a timely basis.

The Council tock note of the sighifioant defays in publishing the NAFO Statistical Bulletin Volume 43, 44 and 45,
due to lack of data from some countries/components. The Coungil conveys the serious concerns of this delay
o the Fisheries Commission.

4. Production Costs and Revenues for Scientific Council Publications
a) Review of Cost and Revenues

The Council endorsed the Secretariat review process of the distributicn list for scientific publications, and
also agreed with the STACPUB initlative to limit the superfiuous distribution of- NAFQ documents in
consultation with National Representatives. .

The Council supported STACPUB views to reduce the accumulated stocks of extra copies of the Journal or
Studies that are printed, noting that by offering these to Universities and public institutions may contribute
to publicizing NAFO scientific work and improving the profile of the Journal and Studies.

The Council agreed with STACPUB that thirty copies of free reprints to authors is an adeguate amount,
irrespective of the number of authors. The Council considered that this decrease will represent a substantial
saving in number of printed pages and costs of mailing them.




9 SC 4-19 Jun

Proposal for Publication of 1997 Symposium Proceedings

The Council agreed that papers to be presented at the Symposium on "What Future for Capture Fisheries”,
10-12 September 1997, should be published in a special issue of the Journal after peer review, and

“endorsed the recommendations with respect to the appearance of the issue, and the dispositicn of other

papers d;str!buted at the Symposmm

Promotion and Distribution of Sclentific Pub_ilcations

a)

Invitational Papers

The Councif loaks forward to the invitational paper by S. A. Horsted on an update and evaluation of catch
statistics for West Greenland cod, the paper by D. G. Parsons on Flemish Cap shrimp, a paper by E. B,

. Colbourne on a 5-year review of the Flamish Cap oceanography, and a papef by V. A Rikhter on snlver hake.

Distribution of Abstracts from Research Documents :

The Council noted the progress by STACPUB on the uneven reference to NAFO research paper abstracts -
in databases like ASFA, and agreed that it was important to establish procedures threugh the Secretariat.
The Ceuncil supported that the guidelines for authors preparing research documents should be more
strongly impaosed, so that future developments in the databases and circulation can be accomplished
effactively. In this regard the Council supported STACPUB in enoouragmg authors to submit slectronic
versions of their papers:

‘New Initiatives for Publications

The Councnl endorsed the STACPUB recommendatlon that the Journal should be open to accept oolour
graphics to |mprove its presentation capacities.

NAFO Website

The Council endersed the recommendation o establish and manage a website at the Secrstariat.
Considering the potential for cost savings in printing and circulation of scientific information, the Council

' agreeéd steps should be taken as soon as possmle by obtaming expernse from outside while alsc developing

expertise in-house.

Editorial Matters Regarding Scientlflc Publications

The Ceuncil noted there were no changes to the Editorial Board, and the Council was pieased o observe
progress in pubfishing Sympasium proceedings in a good turn-around time,

Papers for Possible Publication

a)

Review of SCR Document Formats

The Council'noted the STACPUB discussion on SCR Documents containing assessment results and agresd
special attention should be placed on such document formats.

Procedures for STACPUB Review

The Council noted that advice was sought from De5|gnated Experts and Committee Chawmen cn smtabdﬂy
of some papers.

Review of Proposais

The Councit was pleased with the progress made in publishing many papers proposed through the
STACPUB review process, in the Journal and Studies, and welcomed the nominations of papers presented
during this meeting.
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Vl. ARRANGEMENTS FOR SPECIAL SESSIONS
Progress Report on the Special Sesslon in 1997

The Council was informed that the Convener, H. Lassen (EU-Denmark) had been in close communication with
the Assistant Executive Secretary in making arrangements for the Symposiumn on "What Future for Capture
Fisheries', scheduled for 10-12 September 1997 at the Marine Institute of Memorial University of Newfoundland.

The Council noted a complete program had been developed with invited speakers for the keynote addresses and
the topical talks in five sessions. In addition concurrent satsllite sessions will include selected short talks, poster
displays, wabsite demonstrations, and related video presentations. The Marine Institute's Flume Tank and other
demonstrations are also envisaged for an interesting and timely Symposium,

Considering the Sympacsium takes place in conjunction with.the NAFO 19th Annual Mesting and the 50Cth
Anniversary of Cabot's arrival in Newfoundland, and the general interests observed and inguiries received on the
Symposium, Council anticipates a good attendance.

Pregress Report on the Special Sesslon in 1998

The Council was informed that the co-convenor M. J. Morgan (Canada) in consultation with the others, E. Aro
(Finiand) and J. Burnett (USA), had developed and issued a first announcement of the Symposium on "Variations
in Maturation, Growth, Condition and Spawning Stock Biomass Production in Groundfish”" to be held in Lisbon,
Portugal during 9-11 September 18898, in conjunction with the NAFO 20th Annual Meeting.

The Council noted the co-convenors are presently contacting potential contributors for the listed subject areas,
and hoped that the second announcement to be issued presently will describe the format of the Symposium.

Proposal for Special Session in 1999

The Council received a detailed proposal for autumn 1999 for an international Symposium on Pandalid shrimp.
The complete proposal is given as Annex 1 to this Council Report. The Council agreed that this meeting would
be timely and that it would be valuable to invite both ICES and PISCES with NAFO taking the lead role as
proposed, in order that the geographic coverage intended is achieved. The Council welcormed P. A. Koeller to

represent the Council as the lead co-convener of the Symposium, and agreed that arrangements for the
Symposium will proceed in cocperation with the Secretariat.

VIl. FUTURE SCIENTIFIC COUNCIL MEETINGS

Annual Meeting in September 1937

The Scientific Council would next meet at the Annual Meeting of NAFO, in September 1987, at the Hotel
Newfoundland, St. John's, Newfoundland, Canada.

The Council agreed to meet duringr 7-9 September 1997, which includes the Sunday, 7 September, to address

the assessment of Shrimp in Div. 3M, and the rest of the Mesting will be conducted during 15-19 Septemier
1997.

This would be preceded by the Symposium on 'What Future for Capture Fisheries’ during 10-12 September 1997,
which will be held at the Marine Institute of Memorial University, Newfoundland, Canada.

Special Meeting on Shrimp Assessment in November 1997

The Council agreed tc conduct its Special Meeting for the assessment of Shrimp in Subareas 0 and 1 and Shrimp
in Denmark Strait, at NAFO Headguarters, Dartmouth, Nova Scotia, Canada, during 14-18 November 1997,

Wotkshop on Precautionary Measures

The Council agreed tc schedule its "Workshop on the Precautionary Approach to Fisheries Management' for 17-
27 March 1998 in Dartmouth, Nova Scotia, Canada. This meeting will include work on Saturday, 21 March. The

‘venue will be determined by the Secretariat.
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4, Scientific Councnl Meeting, June 1998
The Council agreed to scheduie this meeting for 3-18 June 1998.

5. Sclentific Council Meeting and Symposium, September 1998
The Council noted it would meet during the Annual Meeting scheduleéd for 14-18 September 1998. This would
be preceded by the Sympesium on *Variations in Maturation, Growth, Condition and Spawning Stock Biomass
Production in Groundfish', during 8-11 September 1998. The Council noted these meetings willbe held in Lisbon,
Portugal. '

6. Scientific Council Meeting, June 1999

The Council agreed on tentative dates of 2-17 June 1899,

Vill. NOMINATION AND ELECTION OF dFFICERS

The Chairman’s propcsal (4 June 1897) to appointa Nommatlng Committee composed of M. Stein (EU-Germany)
and D. Power (Canada) was accepted by the Council.

On 18 June 1997, the Chaxrman requested the Nominating Committee to present its proposal fer the nomination
of Chairman of the Scientific Councn Vice-Chairman of the Scientific Council who would become the Chairman of
STACPUB, and Chairmen of STACFIS and STACREC. M. Stein reported that the Committee, after consulting with
representatwes was ready to make nominaticns,

Noting that the appointments were for two-year terms beginning at the end of the September 1997 Annual
Meeting of the Scientific Councxl the Chairman cailed fcr ncmination and election.

. "For the office of Chairman of Scientific Councll, the current Vice-Chairman H. P Cornus {(EU-Germany) was
nominated by the Committee and the Council elected him by unanimous consent.

_ For the office of Vice-Chairman of Scientific Council and Chairmar of STACPUB, the Committee nominated W.
B. Brodie (Canada) and the Council elected him by unanimous consent.

For the office of C_Hairrﬁan of STACFIS, the Committee nominated R. Mayo (USA) and the Council elected him
by unanimous consent. Recognizing that the Chairman of STACFIS at this meeting {H. P. Cornus) undertook the task
only for this meeting {NAFQ Sci. Coun. Rep., 1996, p. 143), the Council agreed the new Chairman (R. Mayo) will
undertake the STACFIS Chairmanship of the 7-18 September 1997 Meeting, in advance of his term.

For the office of Chairman of STACREC, the Committee nominated V. Shibanov {Russian Federation), and the
Council elected him by unanimous consent,

IX. MANAGEMENT ADVICE AND RESPONSES TO SPECIAL REQUESTS
1. Fisheries Commission
a) Advice for TACs for 1998, and Other Management Measures
For stocks within cr partly within the Reguiatory Area as requeasted by the Fisheries Commission, the

following are the responses in the requested sequence. The Councif agreed to conduct the assessment of
shrimp in Div. 3M at its Annual Meeting during 7-9 September and 15-19 September 1997, :
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Cod in Division 3M
(see also Fisheries Commission requests in Agenda at
Appendix V, Annex |, Iltem 7)

Background: The cod stock con Flemish Cap is
considered to be a discrete population.

Fishery and Catches: Catches exceeded the TACs
from 1988 to 1994, however, were below the TAC in
1895 and 1996. Large numbers of small fish were
caught by the trawl fishery in most recent years. By-
catches were gstimated to be low in the shrimp fishery
since 1983, The 1996 fishery was very small
compared with previcus years. Most of the fleets
traditionally directing for Div. 3M cod did not
participate.

TAC ('000 tons)

Catch’

(‘GO0 tons) Recommended Agreed
1904 30 -0 11
1995 . 10 0 11
1906 3 0 11
1997 0 &
' Provisional
50- T T T | T I T l T I L) J T I T { T I T I T L T ]
a0l ]
aol- 3
20l ]
10f- J
ol L v e e 1
1974 1978 1982 1986 1980 1994 1998

Year )

Data: Length and age composition of the catch were
available for Pbrtuguese trawlers as well as observed
CPUE data. Data were also availlable fram three
bottomn-trawl surveys (from Canada, EU and Russia)
which cover the distribution area of the stock.

Assessment: An analytical assessment was present-
ed.

Fishing mortality. Has been very high in recent years,

Recruitment, The 1985 and 1991 year-classes were
the mast abundant in recent years, The 1991 year-
class was heavily exploited in 1894, The 1892 to 1294
year-ciasses appear to be weak and were the lowest
in the EU time series.

Biomass (‘000 tons)
(=13
[=]

Biomass: Based on SPA results, the stock biomass is
at a very low level.
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State of the Stock: The total stock biomass in 1996 is
the lowest on record. Recruitment at age 3 was poor
in 1995 and 199€ and it is also expectad to be poor in
ooth 1897 and 1998. The decrease in the age-at-
maturity of the stock is interpreted as a reaction of the
pepulation to the decling of the stock.

Recommendation: No directed fishery for cod in Div.
3Min 1998. Also, by-catch of cod in fisheries airected
to other species on Flemish Cap must be kept at.the
lowest possible level.

Special Comments: The opportunistic recruitment
based fishery for cod in Div. 3M has been the main
cause of the present stock status. Catch being less
that the TAC in 1995 and 1996 and the substantial
reduction of the fleet currently fishing in Div. 3M are
signs of depletion of the stock. Scientific Council did
not determine if the low level of by-cateh in the shrimp
fishory oniy reflects the current low levels of the
recruitment of cod stock.

Sources of Information; SCR Doc. 97/7, 18, 28, 42,
50; SCS Doc. 97/3, 4, 9.

2000
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Catch/TAC (‘000 tons) -

Cod in Divisions 3N and 30 Biomass; The 1996 biomass is estimated to be at an
: - ) axtremsly low leval, .
Background: This stock occupies the southern part of 900 ———— =T 500
d are found over - v ) - 4
the Grand Bank of Newfoundlarjd. Co : Spring P o Bomass
- the shallower parts of the bank in summer, particularly 800~ T g Abundance [1°%°
in ‘the Southeast Shoal area (Div. 3N) and on the 700 — : 700
slopes of the bank in winter as cocling occurs. w L 3
. ‘ & 600 - 600
. . o =) - ]
Fishery ‘and Qatches. There has been no directed S sl Jsoo
fishery since mid-1994, < L i
§ 400 - — 400
Catch' TAC (1000 tons) E - 300 — 300
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200 —{200
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1997 _ 0.0 0.0 1980 1984 1088 1992 1996 2000
: ' Year
' Provisional, ’
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' | Autumn Y ) ]
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g 3o PR A T TR B L | IS SR — . Yeaf .
1950 19890 1870 1980 1990 2000
. ' vear State of the Stock: The stock.was at an all time low
Data: Very limited data were available frem Canadian in 1996 with weak representation from all year-classes.
gillnet and long line by-catch. Canadian spring and . .
autumn survey data provided abundance, biomass Recommendation: There should ‘be no directed
and age structure information. Spanish spring survey - fishing for cod in Div. 3N and 30 in 1998. By-catches
data provided abundance and tiomass information. of cod in fisheries targeting other species should be
Russian research survey data were available up to kept at the lowest possible level.
1993. ' '

Sources of Information: SCR Doc. 97/25, 68, 7C, 73:
Assessment; An analytical assessment was not SCS Doc. 97/9, 10.
conducted due to a lack of biclogical sampling. ‘

Recruitment. Until recently, the stock was made up
primarily of the 1989 and 1990 year-classes but the
most recent surveys suggest that ali year-classes are
now at a low leval.

(suoy|iu) éouepunqv
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Redfish in Divisions 3L and 3N

Background: There are two species of redfish,
Sebastes mentella and Sebastes fasciatus which
occur in Div. 3LN and are managed together. These
are very similar in appearance and are reported
collectively as redfish in statistes. The relationship to
adjacent NAFQO Divisiong, in particular to Div. 30, is
unclear and further investigations are necessary to
clarify the integrity of the Div. 3LN management unit.

Fishery and Catches: The 1996 catch was about
500 tons, the lowest historically. This was only the third
consecutive year since 1985 that the TAC was not
exceeded. The reduction was primarily due to reduced
effort, A portion of the catches, in some vyears
substantial, have been taken Dy non-Contracting
Parties from 1987 tc 1984. Thase countries have not
fished in Div. 3LN since 1294,

TAC {'000 tons)

Catch'

('000 tons) Recommended Agreed
1994 6 14 14
1995 2 14 14
1996 0.5 14 IR
1997 14 1
' Provisional.
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Data: CPUE series based on commercial database
{1959-95) and Portuguese Observer data {1988 to
1994) are of little value in determining current stock
status. Bottom trawl surveys conducted by Russia from
1884 to 1994, and by Canada from 1978 to 1997 are
the basis for the assessment of stock status.

Assessment: Not possible to provide an estimate of
the absolute size of stock.

Fishing Mortality. Assumed to have declined again in
1996 due to reduced effort. In late-1980s large
catches likely generated high fishing mortalities.

Survey Biomass Index (‘000 tons)

Recruitment: Little or no sign of good recruitment since
the 1986 and 1987 year-classes which are recruiting
to some fisheries. '

State of the Stock: Based on the available data, the
stock appears to be at a very low fevel.

250 LR AR R RN R LR RS RN AERE RS KR RN AR R D anl RAL LARE RS

3L Engels Survey

--------- 3N Engels Survey
—a— 3L Campelen Survey
—+— 3N Campelen Survey

200

180

100

50

g d g e b o e 1y

LI D L L L O L L A B B

o ,
1978 1980 1982 1985 1987 1989 1999
Year

Recdmrnendatlon: No directed fishing and by-
catches ke kept at the current low level.

Recognizing that there was unanimous agresment on
all other aspects of this assessmentreport, the Council
noted the scientiets of the Russian delegation did not
agree with this recommendation, and requested the
inclusion of their views as .an annex 1o this note (see
Annex A below).

Special Comments: At present, the relationship
between redfish in Div. 3LN and 30 remains
unresolved. If such a relationship exists, unregulated
fishing in the Regulatery Area of Div. 30 could
sericusly impact the resource in Div. 3LN including its
rate of recovery. :

The most recent relatively good year-classes, those of
1986-87, are recruiting to the SSB. These same year-
classes will make up the greatest proportion of the
SSB in the near future. Because of the slow growth of
redfish, it wil be 8-10 years before any future
recruitment will contribute to SSB.

Sources of Information: SCR Doc. 97/64; SCS Dog.
96/3, 97/8, 9.

1994 1996 1998
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ANNEX A. A Basis for Conservation and Limited Fishery for Divisions 3LN Redfish in 1998
by

Scientists of the Russian Delegation

Since autumn 1995 until the present time, STACFIS does not have new data on Div. 3LN redfish abundance, i.e.
from the time when Canadian surveys began using a new Campelen shrimp trawl as a survey gear. The comparison
of redfish abundance indices obtained with Campeten trawl and those with the Engels trawl are still not available
(SCR Doc. 97/64). Unfortunately, conversion factors of abundance indices from the Enge}s trawl and the Campelen
trawl have not been presented to the Scientific Council in June 1997. :

The reduction in fishing effart in 1995-96 (as well as in the first half of 1987} in directed Div. 3LN redfish fishary
appears tc be a positive factor contributing to the recovery of the stock and conservation of relatively strong 1986 and
1987 year-classes, which at the age of 11 and 12 may contribute t© a limited dirécted redfish fishery.

Standardized catch rates (both in tons per hour and tons per day)in Div. 3N a}e increasing since 1993 (SCR Doc.
97/64).

During Russian surveys carried out in 1283-93 in Div. 3N and Div, 30, it has been recorded that when redfish
abundance began declining in Div. 3N the abundance of redfish in Div. 30 increases and vice versa. A high tevel of
similarity of length frequencies from the two areas has been also recorded (SCR Doc. 91/6, 94/13)

These data support the possibility of movement of fish from one area to ancther,

Therefore, there is no sufficient evidence to proposs the closure of a directed fiéhery for Div. 3LN redfish in 1998.
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Redfish in Division 3M

Background: There are thres species of redfigh
which are commercially fished on Flemish Cap; deep
water redfish (Sebastes mentella), golden redfish
(Sebastes marinus) and Acadian redfish (Sebastes
fasciatus), The term beaked redfish is used for S.
mentefla and §. fasciatus combined. All redfish
species are reported combinad in the cocmmercial
fishery. :

Fishery and Catches: Directed fishing on redfish in
Div. 3M in 1996 was mainly conducted by non-
Contracting Parties (Korean crewed), EU-Portugal and
Japan. From 1987 to 1292 {excluding 1988) annual
caiches were greater than 40 0C0 tons. Catches have
since declined to 5 800 tons in 1896. The declines
observed in the fishery from 1920 io 1996 has been
influenced by the decline of fishing effort deployed in
this fishery., The Portuguese fleets were primarily
aimed at Greentand halibut and cod.

TAC ('C00 tons)

Cateh’
{'000 tons) Recommendead Agreed
1993 29 20 30
1994 11 20 26
1985 13 20 26
1996 6 20 26
' Provisional,
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Data: Length and age data and observed CPUE data
were available for Portuguese bottom trawlers.
However these data represent ¢nly a small part of
the catches which were dominated by unreported
catches from nan-Contracting Parties. Results frem
three bottom trawl surveys (EU, Russia and Canada)
were available for estimation of trawlable biomass.

Assessment. Due to insufficient data, an analytical
assessment could not be done,

Fishing Mortality. Fishing mortality is expected to have
been reduced due to the reduction of effort from 1993
onwards.

16

Biomass ('000 tons)

Recruitment, The year-classes of the early-1980s, were
relatively streng, There are no indications of
subsequent good recruitment.

Biomass:
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The size of spawning stock biomass is unknown.

State of the Stock: Since 1991, biomass and
abundance estimates from the EU survey suggests
stability for the golden and Acadian redfish, and a
continuous increase of the deep sea redfish stock
since 1993.

Recommendation: The leve! of catches in the petiod
1875 to 1985, when stable conditions were observed,
was about 20 00C tons. Scientific Council recommends
that total catches of redfish in Div. 3M nct be allowed
to exceed 20 000 tons in 1998 and by-catch of
juvenite redfish in the shrimp fishery should be kept at
the lowest possible level.

Special Comments: Catching the recommended TAC
of 20 000 tons would result in a significant increase in
fishing effort targeted on redfish. Scientific Council is
not able to evaluate the effect of such a deveiopment.
The survey trawlable biomass now consist mainly of
immature fish. It would not be prudent to aflow an
increase in the exploitation of these young redfish as
they will not reach maturity for another few years,

The recovery of these stocks will be severely
jeopardized if uncontrolled explaitation by the fleet of
non-Contracting Parties continues.

Updatad yield-per-recruit analysis confirms that about
23 000-25 000 tons of potential yield was lost as a
result of by-catches in the shrimp fishery during 1993-
95.

Sources of information: SCR Doc. 97/ 8, 9, 11, 28,
42, 44, 79, BO; SCS Doc. 97/3, 8, 9.




Catch/TAC (‘000 tons)

American Plaice in Divisions 3L, 3N and 30
(see also Fisheries Commission requests in Agenda at
Appendix ¥V, Annex 1, ltem &)

Backgroun&: Historically, American plaice in Div.
3LNO has comprised the largest flatfish fishery in the

.Northwest Atlantic. - ,

Fishery and Catches: In most years the majority of
the catch has peen taken by offshore ofter trawlers.
There was no directed fishing in 1994 and thera has
been a moratorium from 1895 to 1997,

TAC ('000 tons)

-Caten™ ,
{'000 tons) Recommended- Agreed
1994 7 4.8 4.8°
1995 ' 0.6 0 o
1996 - 0.8 0 0
1897 : 0 0
' Provisional

? No oirected fishery
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Data: Biomass and abundance data were available
from several survey series.
from by-catch by Portuguese and Spanish vessels
were available. ' -

Assessment: No analytical agsessment was possible

dus mainly to uncertainties with catch and catch-at-
age dafa. R

Recruitment, There have been no good year-classes
gince 1987.

Limited sampling data
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Biomass and Spawning Stock Biomass:
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State of the Stock; Canadian spring and autumn
surveys showed a large decling in biomass since the
mid-1980s. Spanish surveys in the Regulatory Area of
Div. 3NO shawed a large decline in biomass from
1996 1o 1997. Total mortality remains high and the
stock is composed mainly of fish that are less than 6
yoars old. The stock is at a low tevel. ' ‘

Recommendation; No fishing on American plaice in
Div. 3LNO in 1998,

Special Comment: Scientific Council cautions that
by-catches of American plaice continue in the
Greenland halibut fishery and are likely to increase if
a directed fishery for yellowtail flounder occurs in Div.
3NO.

Sources of Information: SCR Doc. 97/25, 60; SCS
Dac. 97/9, 10. o
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American Plaice in Division 3M
(see also Fisheries Commission requests in Agenda at
Appendix V, Annex 1, itemn 6)

Background: The stock occurs mainly at depths
shallower than 40C m on Flemish Cap.

~ Fishery and Catches: Catches are taken mainly by

Catch/TAC (000 tons)

otter traw!, primarily in a by-catch fishery of the
Contracting Parties since 1992, About half of the catch
was taking by non-Contracting Parties in 1996.

TAC {'00C tons}

Catch’

{’000 tons) Recommeanded Agreed
1994 0.7 1 1
1985 1.3 1 1
1996 0.3 0 0
1997 - 0 0
' Provisional.
6 L LR 1 T T T T T T T T T ‘ T T 1 T [ T T T T_| T T_|—_
5 ]
4 _
3L J
2 b i
1 b j
¢} o von by g by v v by v FEE :
1870 1975 1980 1985 1990 1995 2000

Year

Data: Abundance and biomass indices from surveys
were avallable from USSR/Russia (1983-93), EU (1988-
96) and Canada {1996).

Assessment: No analytical assegsment was possibie.
A comparisen of catch levels with EU survey biomass
indicated that the exploitation level decreased

- betwesn 1988 to 1893, after which there was a slightly

increasing trend.

Recruitment. Only weak year-classes were recruited to
the ELJ survey since 1990,

Biomass (‘000 tons)

Tons ('000)

Biomass and Abundance:;

16
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The S5B index remained more or less stable during
1990-94 and has been declining since 1995, The level
in 1996 was the lowest observed (34% of the 1988
level}. :
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State of the Stock: The stock appears to be at a very
low level. Itis aniicipated that SSB wili not increase in
the near future because of recent poor recruitment.

Recommendation: There should be no directed
fishery on this stock in 1998. By-catch should be kept
at the lowest possible levai, )

Sources of Information: SCR Doc. 97/28, 42, 45
SCS Doc. 97/9, 10.
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Catch/TAC ('000 tons)

19
Witch Flounder in Divisions 3N and 30

Background: The stock mainly occurs in Div. 30
along the desper slopes of the Grand Bank. It has
been fished mainly in winter- and spring-time on
spawning congcentratians. ‘

Fishery and Catches: Caiches exceeded the TAC by
large margins during the mid-1980s, but since then
have been near the leve! of the TAC. The caiches in
1994 and 1995 were 1 100 tons and 300 tons,
respectively, including unreported catches. Estimated
catch in 1998 was about 300 tons.

Cateh' TAC ('000 tons)

{000 tons}  Recommendad Agreed
1094 1.1 3 3?
1995 0.3 0 0
1906 03 0 0
1997 - 0- 0
' Provisional.
2 No direcled fishing allowed.
1 6 [ T T T T T T 1. 1 71 I T T r T ]—r L I L T | T T 17
C 3
141 Catch .
. . TAC 3
= i~
a8 J
r ‘No directed ]
el fishing allowed
s ¢ ]
o J
O : 1 L S l 1 l t L. l 1 1 1 1 r L 1 1 L l 1 —l 1 :
1870 . 1975 1980 1988 1990 1995 2000
Year

Data: Abundance and biomass data were available
from Canadian spring surveys during 1971-97 and
autumn surveys during 1990-96 as well as Spanish
surveys during spring 1995-87. No ageing data were
available since 1993, Some commercial by-catch data
were also available form EU-Spain from 1992-96.

Assessment: No analytical assessmant was possible.

-
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Biomass:
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State of the Stock: Stbck appears to remain ata Iow
leve! although there may have been some slight
improvement between 1896 and. 1997;

Recommendation: No fishing on witch flounder in
1998 in Div. 3N and 30 to ailow for stock rebuilding.
By-catches be kept at the lowest possible levet,

Sources of Information: SCR Doc. 97/24, 25, 65.




Catch/TAC (‘000 tons)
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Yeliowtail Flounder in Divisions 3L, 3N and 30

Background: The stock is mainly concentrated on the
southern Grand Bank and ig recruited from the
Southeast Shoal area nursery ground, where the
juvenile and adult components overlap in their
distribution.

Fishery and Catches: There was a moratorium on
directed fishing from 1994 onward and small catches
were taken as by-catch in other fisheries. Prior to the
moratorium TACs had been exceeded each year from
1985 to 1993.

TAC ('000 tons)

Catch'
('CCO tons) Recommended Agreed
1994 2 7 7
1805 01 0] 0?
1996 0.3 0 0?
1997 0 02
' Provisional,
? No dirgcted fishery.
60;I‘| T T ‘ Tt I T 11T I T 1 1 7 I T U I T 1T IT'I_I L I TTF l_‘
500 . Catch E
L . TAC ]
sol .
30 J
r 1
20 J
10 -
[V AN W N A R W 111H
1960 1965 1970 1975 1980 1985 1290 1995 2000
Year

Data: Catch-at-age and CPUE were available from
1965 to 1993 but not for 1994 or 1995. Abundance
and -biomass indices were available from annual
Canadian spring (1975-97) and auturnn (1990-96)
battom trawl surveys, cooperative DFOfishing industry
gseasonal surveys from 1996-87 and Spanish surveys
in the NAFO Regulatery Area of Div. 3NO (1985-97),

Assessment: No analytical assessment possible due
mainly to uncertainties with catch and catch-at-age
data.

Fishing Mortaiity: Has been reduced on all ages due
to the moratorium.

Recruitment. The relative cohort strengths from the
1975-85 time series show that recent cohort strengths
were below average. However, the age structure has
remained stable in all surveys and many age-classes
were contributing to the 1996 biomass index.

20

State of Stock: Based on 6 additional surveys since
the 1996 assessment, the current view is that the stock
size has increased since 1994 although the level of
this increase could not be gquantified. The stock is
perceived ta be lower than the levels of the 1380s,

Recommendation: The stock should be able to
sustain a limited fishery in 1998. Scientific Council
noted that any directed fishery for yellowtail fiounder
will result in a by-catch of American plaice and cod. A
precautionary approach would be to limit the size of
the yellowtail flounder fishery to minimize by-catches.
Based on an average estimate of fully recruited age
7+ biomass from the autumn surveys of 1995 and
1996 and using the lowest exploitation rate (6%) on
recard from the commercial fishery, Scientific Council
recommends that the TAC for 1998 not exceed 4 000
tons.,

Scientific Council also reccmmends that this fishery
should be carefully monitored and sampled. Scientific
Council further recommends that such a fishery should
take place only after the peak spawning period of
June-July in 1998 to allow the full spawning potential
of the stock to be realized. Because the stock size in
Div. 3L is low, the fishery should be confined to the
main component of the stock in Div. 3NO.

Sources of Information: SCR Doc. 97/25, 31,71, 72:
SCS Doc. 9717,
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Catch/TAC (1000 tons}

" 160 : - TAC

21

Capelin in Divisions 3N and 30

Background: Spawning occurs in the area of the.
southeast shoal in Div. 3N.

Fishery and Catches: The fishery was clesed during
1979-86 and again since 1993,

Catch’ . TAC {1000 tons)
(000 tons) Recommended " Agreed

1994 : +
1995 -
1906 -
1997 -

OO0 oo
oo o0

' Provisional.

0010 o e o s e e A e S N B [ A LB L S B

Catch

120
8ok

40

»t e 0 tons

0 a1 |J;_l_|1|..11111_141_.4z_[\1'111+|11

1965 1970 1975 1880 1985 1390 1985 2000
~ Year

Data: No recent data available.

Assessment: No assessment was possible without
up-to-date infarmation particularly on recrditment.

Recommendation: No advice possible.

Sources of information:
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Catch/TAC ('000 tons)
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Squid in Subareas 3 and 4

Background: This stock extends to Subarea 6 and
further south.

Fishery and Catches: Catches were taken mainly in
Subarea 3 in 1996,

TAC ('000 tons)

Catch’
(‘GO0 tons) Recommended Agreed
1994 6.0 ' - 150
1985 1.0 - 150
19086 8.8 - 150
' Provisional.
200_ T T T T ' T T T T I T T T T l T T T T I T T T T T T T T l-
150[- ]
I Catch ]
1o - TAC 7
L 1048 ]
50 _
L 8823
N A e VAN
1976 1975 1880 1985 19990 1095 2000

Year

Data; No recent data available.

Assessment: No assessment was possible without
up-to-date information particularly on recruitment.

Recommendation; No advice possible.

Sources of Information:

22




Catch/TAC (‘000 tons)

Greenland Halibut in Subarea 2 and Divisions
IKLMNO :

(see also Fisheries Commission requests in Agenda at

" Appendix V, Annex 1, Item 3}

Background: The Greenland halibut stock in Subarea
2 and Div. 3KLMNO is considered to be part of a
bioiogical stock complex which includes Subareas 0
and 1.

Fishery and Catches: Catches increased sharply in
1990 due to a developing fishery in the Regulatory
Area in Div. 3LMN and continued at high levels during
1891-84. The catch was only 15000 tons in 1995, and
19 000 tons in 1996 as a result of lower TACs under
new management measures introduced by the
Fisheries Commission. This catch is 75% lower than
the average of the previous S years. Canadian catches
in 1992-96 were at the lowest levels since the fishery
began in the 1960s.

Catches show best estimates, and range of possible
estimates in brackets.

TAG (000 tons)

Catch!’
{*000 tons) Recommended Agreed?

1993 (42-62) 50 50
1994 (48-53) - 25
1995 15 ) <40 27
1906 18 - 27
1997 - - 27
' Provisional.

? Established autonomously by Canada in 1993-94 and
NAFO Fisheries Commission in 1995-97.

LML L I L B LN L N Y [ L C L Y LB L L B (RE T
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100
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‘ Year

Data: CPUE data werse available from otter trawl
fisheries in Canadian zone and the Portuguese otter
trawl fishery in the Regulatory Area of Div. 3LMN.
Abundance and biomass indices were available from
research vessel surveys of Canada, EU, Spain, Japan,
and Russia. Two new surveys were avaitable for Div.
2GH, and the Canadian autumn survey in 1996
covered most of the stock distribution.

0
1960

Assessment.  Analytical assessments are not
available for this stock,
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Fishing Mortality. Not precisely known, but believed to
be above sustainable levals during 1990-94,
Substantially lower in 1995-96 as a result of significant
reductions in fishing effort.

Recruitment. The 1990 and 1991 year-classes were

- estimated to be better than average. Survey data

suggest that the 1992-1995 year-classes may aiso be
above average. However, additional estimates at older

-ages are necessary to establish confidence in these

Biomass ('000 tons)

observations, particularly for the most recent year-

Classes.
Biomass.
300_ T ¥ | T T '[ i T i T T } T T | 1 T ! T T I T T 1 500
C —1 600
250_— 1
r —1 200
200F 1200
X — 1000
150 .
[ — 800
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. — 400
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5 -- -~ -+ - Biomass —200
0- MY R SRR AR S RS T NN T TS S BT | F j 0
1975 1878 1881 1984 1987 1990 ' 1893 <996 1090
’ Year

State of the Stock: Available stock indicators in the
current assessment {survey results and catch rates in
commaercial fisheries) suggest a significant decline in
fishable stock size from the iate-1980s up to 1995,
particularly among the older age groups (10+). Most
indices showed some impravement in 1996, primarily
due 10 above average recruitment for all year-classes -
from 1890 to 1995, However, fishable biomass remains
law.

Recommendation: The Council is unable to advise
on a specific level of TAC for 1988, However, the TAC
should not exceed the current level until it is clear that
the fishable stock is increasing at that catch level, With
the substantial reduction in ¥ experienced in 1295-96
and anticipated in 1897, combined with improved
recruitment prospects, this stock should continue to
show signs of recovery over the next several years.

The Council reiterates its concern that the catches
taken from. this stock consist mainly of young,
immature fish of ages several years iess than that at
which sexual maturity is achieved, thereby increasing
the risk of over exploitation. 1t is noted also that such
exploitation results in foregoing muech potential yield.
The Council again recommends that measures be
considered to reduce, as much as possible, the

-exploitation of juvenile Greenland halibut,

Sources of Informatlen: SCR Doc, 97/10, 16, 23, 25,
27,28, 30, 34, 35, 36, 52; SCS Doc. 97/3, 4, 8, 9, 10.
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Other Requests for Management Advice by the Fisheries Commission

The following are the responses to other requests by the Fisheries Commission:

i)

Stock Separation of Cod in Div. 2J+3KL and Proportion of Biomass of the Cod Stock in the
Regulatory Area (see Agenda at Appendix V, Annex 1, Item 3) (SCR Dcc. 87/57)

The Scientific Council was again requested to: provide information, if available, on the stock separation
in Div. 2J+3KL and the proportion of the biomass of the cod stock in Div. 3L in the Regulatory Area and
a projection if possible of the proportion likely to be available in the Regulatory Area in future years.
Information was also requested on the age composition of that portion of the stock occurring in the
Regulatory Area.

The stock separation issue has been reviewed previously {NAFO Sci. Coun. Rep., 1986) and it was then
concluded that it was appropriate o assess cod in Div. 24, 3K and 3L as a single stock complex.
There is currently no additional information t© change this conciusion. The gsneral issue of stock
definition is being addressed by research using a suite of gsnetic techniques {nuclear DNA gene
probes). To date this work has been able to define distinct north-south differences within the Div,
2J+3KL stock complex. Work continues with goals of identifying inshore or bay stocks and other distinct
populations in the offshore if they exist. The ability to identify distinct elements of the stock complex
may have implications an how this stock is managed in the future.

Estimates of the proportion of the cod biomass in Div. 3L in the Reguiatory Area were updated to
include the 1996 research vessel survey data. It should be noted that the trawl used in the Canadian
research vessel surveys changed in tha autumn of 1995 from the Engel 145 to the Campelen 1800. Data
presented have not been converted to Campelen equivalents. The gear change should result in an
increase in the percentage of smaller cod. The results from autumn surveys showed biomass in 1994
in the Regulatory Area (9.7%) to be the highest in the time series. In the autumn of 1896 the estimate
was 0.2% the lowest in the time series. The 1996 spring survey astimate was 2.4%, down from the 1994
estimate of 63%, the highest in the time series. The results from the survey series used are as follows:

Range of proportioné of

Season RV Year RV Div. 3L biomass occurring Average
survey - survey in the Regutatory Area proportion
conducted conducted {1996 value in brackets) (%)
Winter 1985-86 23.8-26.8 25.3
Spring 1977-96 0.4-63.1 (2.4) 10.7
Auturmn 1981-96 0.2-9.7 (0.2) 3.2

The proportions observed are estimates for the months in which the surveys were conducted and may
not represent distributions in non-surveyed months.  Although only two winter surveys have been

conducted, the proportion of biomass in the Regulatory Area at that time appearad to be substantiaily
kigher than at other times. )

Results of the autumn surveys conducted in all three Divisions (24, 3K and 3L) by Canada from 1981
to 1996, showed that the propertion of the cod stock in the Regulatory Area at that time of year was less’
than 1%, on average, of the total Div. 2J+3KI. biomass.  In the past, year-specific percentages ranged
from 0.10% to a high of 1.52%, but these increased in recent years o 5.17% in 1993 and was 4.4% in
1894. In both 1995 and 1596 the proportion of the Div. 2J+3KL stock in the Regulatory Area was less
than 1% and the total stock biomass was still at an extremely low level.

Survey data indicated that the proportion of total stock biomass occurring in the Regulatory Area was
less than 10% in winter and less than 5% on average in spring and autumn.
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The average breakdown of biomass by Division was as follows:

Mean relative proportion of 1996 Autumn

Division Div. 2J and 3KL biomass {%) %
2J - 29 17
3K 33 25

aL - 38 58

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

i) Requests on American Plaice

~ With respect to the request from the Fisheries Commission on American plaice (see Agenda at
Appendix V, Annex |, Item 6), the Council was asked: to carry out a thorough analysis of the time series

" of juvenile abundance and other relevant biological data of American plaice in 3LNO and 3M, with a
view to assassing the possibility to recpen the fishery.

a) American Plaice In Divisions 3LNO

The Council reviewed trawlable biomass and abundance from Canadian spring, autumn and
juvenile surveys and surveys conducted by EU-Spain. Total mortality, age composition of the
population and trends in recruitment were also examined.

Most indices suggest that the stock is at a low level. There has been no good recruitment since
1987 and total mortality is high. The population is made up mainly of fish less than 6 years of age.
Based on the information reviewed there is no indication of stock improvement and therefore no
basis for reopening the fishery.

b) American Plaice In Division 3M

The Coungcil, reviewed the information on: landings (since 1974), age composition of the catches
{since 1988), mean weight-at-age in the catch (since 1988), trawlable biomass from the surveys
{since 1878), and trends in recruitment and 8SB from the survey data (since 1988).

Although only 300 tons were caught during 1996, SSB and total biomass estimated from surveys:
continued to decline due to the very weak year-classes recruited to the stock since 1993. In 1998,
Scientific Council advised there should De no directed fishery, and by-catch be kept at the lowaest

possible level. Based on the information reviewed, there is no indication of stock improvement and
therefare no basis for reopening of the fishery.

-iii) Request on Cod in Divislon 3M

With respect to the request from the Fisheries Commission on ced in Div, 3M (see Agenda at Appendix
V, Annex |, Item 7), the Council responded as follows:

The Council reviewed all available biclogical data on cod in Div. 3M, including results from surveys
series of Russia (1983-1993 and 1995-1996) and the EU (1988-1996) and the Canadian survey in 1996.

Commercial samplirig catch results and several studies on feeding and length- and age-at-maturity were
~ also considered.

All indices suggest that the stock is at an extremely low level and that all year-classes of 1992-95 are
weak. The Council therefere advises that cod in Div. 3M should be closed to fishing in order to protect
the remaining spawning stock and allow for rebuilding.
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iv) Request on Witch Flounder in Divisions 2J and 3KL

With respect to Fisheries Commission request on the status of the Div. 2J+3KL witch flounder rescurce
{see Agenda at Appendix V, Annex 1, item 8), the Councit responded as follows:

The Scientific Council evaluated the status of the resource based on a Canadian assessment
supplemented by some commercial by-catch fishery data from EU-Spain. Caradian survey data
throughout Div. 2J, 3K and 3L {including the NAFO Regulatory Area) indicated that this stock had been
daclining rapidly since about 1984 and had now reached an exiremely low level. According to results
of the Canadian survey during the autumn of 1896 the stock had declined by about 95% compared to
the 1981-84 average when the stock was stable.

An evaluation of distribution patterns indicated that during the late-1970s and early-1980s witch flounder
were widely distributed throughout the continental shelf area in the deep channals around the fishing
banks primarily in Div. 3K and a depth range of 200-500 m. By the mid-1980s, however, they were
rapidly disappearing and by the early-1990s had virtually disappeared from this area entirely, except
for some very small catches along the continental slope in southern Div. 3K. By autumn of 1996 they
wera mainly located (although in very low numbers} along the deep continental slope area in Div. 3L
both inside and outside the Canadian 200-mile fishery zone. Most fish were caught in depths between
550-1 100 m with none observed batween 1 100-1 500 m.

Based on the data examined here, the Scientific Council advises that from a biological perspective this
stock should be treated as a single unit throughout the entire range of Div. 2J and 3KL and managed
accordingly. The Scientific Council noted that this stock has been under moratorium in the Canadian
zone since 1994 but has been unregulated in the NAFO Regulatory Area.

Request on Greenland Halibut in Subarea 2 and Divisions 3KLMNO

With respect to the Fisheries Commission request on Greenland halibut {see Agenda at Appendix V,
Annex 1, Item 9), the Council was asked: to assess possible changss in yield and spawning stock
biomass of Greenland halibut in Subarea 2 and Div. 3KLMNO based on the assumption of a dome-
shaped exploitation pattern and a different age of maturity and mortality rates for males and females,
for the following scenarios:

a)} the current situation, and
b) a minimum landing size of 60 cm,

the Council responded as follows:

In 1995 the Scientific Council analyzed the effect on yield and 8SB of banning fishing before
Greenland Halibut reached 60 cm white maintaining the present level of effort. The result suggested that
the potential long term yield would increase three times and the SSB would be in the order 6-7 timas
higher. ’

The calcuiation assumed constant natural mortality by age, a status quo fishing mortality level derived
from catch curves for sexes combined and a flat topped selection by age as well as the same growth
by sexes.

In order to respond to the request, new analyses were performed based on the following assumptions:

equal growth pattern for both sexes .
natural mortality to be constant for all age groups or higher for males older than B-year-cld
exploitation pattern as fat topped and dome shaped

spawning stock comprised of only females

selsction curve of 206 mm derived from the curve given for 130 mm

no escapement mortality

The effect on jong-term yield, SSB and effort needed to generate the yield at fishing mortality of Fs., are

presented below as changes relative to 130 mm mesh, for each combination of natural mortality and
partial recruitment options,
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. 205 mm mesh size relative
130 mm mesh size 205 mm mesh size to 130 mm mesh size

YR SS8B/R YR SSB/R Y/R ratio SSB/R ratio  effort ratio .
FLAT
M constant 507 1 646 665 2236 1.31 .
M different ~ 309 1375 349 2 050- 1.13 1.49 1.07
DOME
M constant 343 1338 530 1665 1.66 1.24 219

M different 264 1058 311 1423 1.18 - 1.35 218

The result reveals how sensitive the estimated changes are to the assumptions in the analysis. The
highest increase in yield is achieved when assuming dome shaped exploitation pattarn and constant
natural mertality, but the resulis are similar in magnitude for both options of natural mortaity. When
using 205 mm mesh size, and in the case of differant natural mortality, the Y/R and the female SSB/R
will increase by a factor of 1.2, If the exploitation pattern is dome shaped, the level of effort has to be
doubied to reach the new refsrence of F,, of the 205 mm maesh size in reiation to the 130 mm mesh
size. This brings about the long-term increases in Y/R ranging from 1.18 to 1.55 times, depending on
the differences in natural mortality by sexes. If differences in natural mortality are the case, the expected
long-term increase in Y/R does not exceed 18% and the SSB/R increase is betwsen 35% and 48%.

The differences in effects compared to the 1295 result is partly due to the fact that the reference fishing
maortality is lower than that used in the 1995 analysis and afso influenced by the use of only females in
the 1996 analysis for SSB/R. Larger effects can be expected at higher fishing mortalities, The resulis
should be considered as tentative as the selection pattern used for 205 mm is not based on actual
measurements and the analysis assumes ne escapement mortality nor does it consider the effect of
discarding.

The Scientific Council agreed that a dome shaped partial recruitment pattern in the trawl fishery and
differences in mortality by sexes are the most likely scenario for Greenland halibut.

If the 60 em minimum landing size is implemented and the mesh size is not changed, a high level of
discards would occur in the fishery. Even with a change to the 205 mm mesh size, more than 50% of
the catches would have to be discarded if the exploitation pattern was dome shaped and the natural
mortality was different by sexes. However, the 60 cm tength does not correspond to the length of 25%
retention (L) of the 205 mm mesh size but corresponds to the length of 50% retention (Ly).

Ongoing request on Greenland halibut steck component

In the past several years, the Fisheries Commission has asked for advice on the split of the TAC for
Greenland halibut within the stock area into components for Subarea 2 + Div. 3K, and Div. 3LMNO.
Prior responses to these requests indicated that until survey coverage was extended throughout the
stock area, estimates of proportional distribution of biomass would not be available. in 18986, the
Canadian autumn groundfish survey covered almost all of the stock range, although coverage in
deepwater areas of Div. 2G and Div. 30 was minimai. This survey indicated that about 17% of the
surveyed biomass was located in Div. 2GH, about 65% in Div. 2J+3K, and about 18% in Div. 3LMNO
{SCR Doc. 97/562). About two-thirds of the estimated biomass was comprised of fish smaller than 36
cm, and the proportion of small fish in the biomass varied by Division.

Precautionary Measures and Criteria for Reopening Fisherles

The Scientific Council was requested by the Fisheries Commission {see Agenda at Appendix V, Annex 1,

Item 4) to: comment on Article 6 [Application of the Precautionary Approach] and Annex Il [Guidelines for
Application of Precautionary Relerence Points in Conservation and Management of Straddiing Fish Stocks
and Highly Migratory Fish Stocks] of the Agreement for the Implementation of the Provisions of the United.
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A

Nations Convention on the Law of the Sea of 10 Dscember 1982 Relating to the Conservation and
Management of Straddling Fish Stocks and Highly Migratory Fish Stocks; and provide the following
information for the 1997 Annual Meeting of the Fisheries Commission, a report that inciudes for all stocks
under the responsibility of the Fisheries Commission (i.e. cod in 3M and 3NO, American piaice in 3M and
SLNO, yellowtail flounder in 3LNO, witch flounder in 3NQ, redfish in 3M and 3N, Greenland halibut in 5A
2+3, capelin in 3NO, shrimp in 3M and squid in SA 3+4):

i} recommendation for the limit and target precautionary reference points described in Annex Il indicating
areas of uncentainty;

if} information including medium term consideration and associated risk or probabifities which will assist
the Commission to develop the management strategies described in paragraphs 4 and 5 of Annex |f
in the Agreement; .

iii) information on the research and moniforing required to evaluate and refine the reference points
described in paragraphs 1 and 3 in the Agreement Annex Ii; these research requirements should be
set out in order of priority considered appropriate by the Scientific Council; and,

iv} any other aspect of Article 8 and Annex Il of the Agreement which the Scientific Council considers
useful for the implementation of the Agreement’s provisions regarding the precautionary approach to
caplure fisheries.

An ad hoc Working Group of the Scientific Council was formed to develop a conceptual framework for the
impiementation of the precautionary approach in the NAFO context. The Working Group reported its findings
1o the Council in the form of SCS Doc. 97/12.

The Council, cognizant that a number.of national and international meetings and initiatives have taken place

~in recent years focusing on the incorporation and application of the precautionary approach in fisheries

management, conducted a review of how the precautionary approach - particularly the determination of
precautionary reference points and harvest control rules - has been addressed within ICES, and by the USA
and Carada. As a prelude to this review, the Council considered the relevant sections of various binding
and non-binding agreements embodying the precautionary approach (i.e. the UN Agreement on the
Management of Stradaling Fish Stocks and Highly Migratory Fish Stocks [see Annex 1 and 2]; the FAO Code
of Conduct for Respensible Fisheries {see Annex 3]; the FAQ Guidelines on the Precautionary Approach to
Capture Fisheries and Species Introductions fsee Annax 4]). As well, several other decuments relating to

overfishing definitions (Rosenberg et af, 1994) and sustainable harvesting (FRCC, 1996) wera also
consuited.

The Scientific Councii was also requested by the Fisheries Commission (see Agenda at Appendix V, Annex
1, Itern 5) to: develop criteria to be evaluated during any consideration of possible fisheries reopenings.

Review of Relevant Documentation

Several reports were reviewed and discussed oy the Council relative to the Fisheries Commission requests,
Highlights of each of these reports are summarized below:

The Councif reviewed the following text obtained from the Updated Draft Report of ICES Study Group on the
Precautionary Approach to Fisheries Management {ICES, MS 1897):

i)

"The precautionary approach, sustainable development, rational expleitation and respongible fishing have
been given a central place in international conferences and agreements devoted to the environment and
fisheries... There can be no disagreement that sustainable, productive fisheries require management
approaches which ensure a high probability of stocks being able to replenish themselves. Because of the
inherent uncertainty in all aspects of fisheries management (assessment, regulation and enfarcemant),
this can only be achieved by taking a precauticnary approach. Such an approach needs to be adapted for
all aspects of management, 'from planning through implementation, enforcement and monitoring to
re-evajuation’ (FAQO, 1985, page 7), not just in the scientific bases for advice.” ‘
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Article 7.5 of the FAO Code of Conduct for Responsible Fisheries (FAO, 1995b), and Article 6 and Annex i
of the UN Agreement on the Conservation and Management of Stradcling Fish Stocks and Highly Migratory
Fist Stocks {UN 1995) are of particular relevance in the interpretation of the precautionary approach. "These
international instruments call for the following technical developments: (1) the determination of reference
points, with a pricrity for limit raference points that define the constraints on long-term sustainability, both
in theory and as applicabls to each stock; (2} improvements in the methods for dealing with uncertainties,
hotably in relation to evaluating the risk of either approaching or exceeding the limit reference points; (3) the
evaluation of how wall alternative harvest control rules sither maintain stocks in, or restore them to, healthy
states. These developments come in addition to assessments of the size, productivity and state of the
stocks, and to improved understanding of their biology, which constitute essential pre-conditions of progress
in ihese new directions.”

The scientific advisory implications of the precautionary approach suggest that fisheries scientists should:
"(1) explicitly consider and incorporate uncertainty about the state of the stocks intc managemant scenarios;
explain clearly and usefuily the implicaticns ¢f uncertainty to fishery management agencies; (2) propose
thresholds which ensure that limit reference peints are not exceeded, taking into accounit existing knowledge
and uncertainties; (3) encourage and assist fishery management agencies in formulating fisheries
management and recovery plans. To do this effectively may require assisting fishery management agencies
in the development of coherent, measurable objectives; (4) quantify and advise on the effects of fisheries
on farget and non-target species, and on biodiversity and hakitats; (5) provide advice on fishing fleets and

_multispecies fisheries systems as well a5 on single stocks; and (6) evaluate fisheries management systems

incorporating biclogical, soctal and economic factors as appropriate.”

implementation of the precauticnary approach has a number of significant implications for fishery
management agencies and the fishing industry. Among these are: (1) most of the current fishary
management regimes were established befere the formulation of the precautionary approach and are not
fully in accordance with the precautionary approach. Management agencies will therefore need to
implement the precautionary approach to numercus aspects of current practice; (2) the precautionary
approach requires that uncertainty be allowed for in both the undsrstanding of the state of the stocks and
the effects of future management actions, "This implies that when less is known, fishery management
agencies should adopt a more cauticus choice. This may require a change in culture towards a
management approach less focused on and influenced by short-term considerations, and more concerned
with long-term sustainability’; (3) all desirable management objectives cannot usually be met simullaneously
and in the precautionary approach fishery management agencies would derive trade-offs betwean competing
objectives in consultation with interested parties, and transiate these inte measurable factors such as levels
of fishing mortality; (4} the way that fishery management agencies attempt to restrict and manage fisheries
exploitation (e.9. TACs, effort controls, tachnical measures, etc.) has implications on the way scientific advice
is provided and alse for the quality of data acquired and the subsequent use of these data in assessments;
"it should be obvious that the precision of the advice decreases when the quality of data deteriorates"; and
(5} the precautionary approach requires that fishery management agencies find effective means to resirict
fishing mortality within safe biclogical limits. 1f there are no means to effectively implement precautionary
management agdvice, the advicé itself cannot ensure rescurce sustainability.

Based on the distinctions betwsen target and limit reference points given in Annex Il of the UN Agreement

‘on Straddling Fish Stocks and Highly Migratory Fish Stocks (see Annex 2}, reference points stated in terms

of fishing mortality rates or biomass, or in other units, should be regarded as signposts giving information

.on the status of the stock in relation to predefined limits that should be avoided or targets that should be

aimed at in order to achieve the managsment objective. "The intraduction of the concept of limit reference
points to be avoided with a high probability may in some cases complicate the utilization of target reference
points, especially when the precision of the data is low and the uncertainties are high. In such cases, it may
be necessary o aim for a fishing mortality rate lower than the target in order to ensure that the limit is not
exceeded.” -

A provisicnal list of reference points was developed (see Annex 5) which containg a number of reference
points which could be considered as limit reference points. Limit reference points are to be avoided, thus
the probability of exceeding these values must, by definition, be very low. Within ICES, the precautionary
basis for advice given iy ACFM will be that, for a given stock, the prabability of exceeding the limit reference
peint will be no greater than 5% in any given year. This implies that ACFM must recommend that fishing
mortality stays below a value considerably lower than the fishing mertality limit reference peint. This type
of upper bound ¢n fIShlng mortality (which is agmﬁcantiy bsiow the limit reference point) will be known as
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vii})

i)

the precautionary fishing mortality {F,). When & fishery is managed such that the annual fishing mortality is
at or below F,, there should be only a low probabhility that the realized fishing mor‘taiity'is not sustainable.
Simitar considerations pertain to biomass limit reference points. Thus, a precautionary biomass level B, will
be determined that is sufficiently higher than the limit biomass reference point 1o assure with high probability
that stock biomass is far above the limit biomass level. Target refsrence points {either in terms of fishing
mortality or biomags) should be more conservative than the precautionary reference points.

Limit, precauticnary, and target reference points should be stock specific. The distance ‘between the
precautionary reference point and the limit reference point will depend on the data available and their
precision, as well as the uncertainties of other parameters such as the environment. The greater the
uncertainties, the greater the need to be precautionary. Although some guidance on calculating reference
points is provided in the Report, it will be the task of the ICES Mstheds Working Group to provide ICES
Assessment Working Groups with complete guidelines for determining these limit and precautionary
reference points.

As part of the precautionary approach, control rules should be implemented which relate target and
precautionary reference points to stock conditions. These rules can be formuiated in terms of fishing
mortality, fishing effart, andfor catch - and should be implemented as changes in catch or fishing mortality
in relationship to changes in stock biomass. Such decision rules should be established at the outset so that
any needed actions are specified in advance of the actual situation. More stringent conservation measures
should be applied as stock status worsens. Recovery plans for rebuilding depleted stocks should have
control rules to regulate fishing mertality and catches in a pre-agreed way as stock bijomass increases.
Rebuilding programs are most effective when large reductions in fishing mortality are implemented
immediately, rather than when small reductions are phased in over long periods of time,
Rebuilding generally proceeds more rapidly when exploitation patterns are improved at the same time.
It may also be dasirable o restore the stock fo (1) a heterogeneous age structure to rebuild population
fecundity and puffer against recruitment failure; and (2) a wide spatial distribution to spread risk at spawning
over a broad range of environmental conditions.

The document titled 'The Evolution of Precautionary Approaches to Fisheries Management, with Focus on the
United States' (SCR Doc 97/26), was also reviewed by the Council. The main points raised were:

i)

ii}

iii)

The precautionary approach gained prominence as a result of the Ric Declaration and Agenda 21.
Principle 15 of the Rio Declaration, formulated at the 1992 United Nations Conference on Environment and
Development (UNCED), states that "in order to protect the envirenment, the precautionary approach shall
be widely applied by States according to their capabilities. Where thers are threats of serious or irreversible
damage, lack of full scientific certainty shall not be used as a reason for pestponing cost-effective measures
to prevent environmental degradation." Subsequently, the precautionary approach has been embodied in:
{a) the 1895 FAO Code of Conduct for Respansible Fisherles; (b) the Agreement to Promote Compliance
with Internaticnal Conservaticn and Management Measures by Fishing Vessels on the High Seas; and (c)
the Agresment for the Implementation of the Provisions of the United Nations Convention of the Law of the
Sea of 10 December 1982 Relating to the Conservation and Management of Straddling Fish Stocks and
highly Migratory Fish Stocks. Annex |l of the latter requires that target and iimit reference points. be used
and stipulates that "Fishery management strategies shall ensure that the risk of exceeding limit reference
points is very low" and target reference should not be exceeded on average. Paragraph 7 prescribes that
the fishing mortality rate which generates MSY should be regarded as a minimum standard for limit reference
points. This combination of requirements implies that fishing mortality should always be wel below Fq,.
This is a significant departure from typical fisheries management practice where Fusy i8 usually treated as
a target (and often exceeded), rather than as a iimit.

A small number of organizations and nations have already adopted one or more aspects of the precautionary
approach andfcr have recently conducted studies aimed at interpreting/evaluating the approach as it applies
to their fisheries. These include: CCAMLR (Convention for the Conservation of the Antarctic Marine Living
Resources); IPHC (International Pacific Halibut Commission); Canada [see FRCC, 1996]; New Zealand; and
Australia.

fn the United States, recent amendments (September 1996) to the Magnuson Act (the act which governs
U.S. marine fishery management activities} have injected many elements of the precautionary approach into
the management of marine fishery resources. The amended Act, renamed the Magnusen-Stevens Act,

includes new definitions of overfishing, overfished, and optimum yield; requires the establishment of objective -
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and measurable criteria for determining-the status of a stock or stock complex; and ‘mandates specific
remedial action in the event that overfishing is occurring or if a stock or stock complex is overfished.
Sustainability is a key theme in the Magnuson-Stevens Act. Optimum yield [defined as the amount of fish
that will provide the greatest bensfit to the Nation, particularly with respect to food productlon and
recreational opportunities and taking into account the protection of marine ecosystemsi is now prascribed
on the basis of MSY (it can never be greater than MSY). In the case of an overfished fishery, the new Act
requires rebuilding to the MSY level. "Overfishing" is now defined as a fishing mortality rate that jeopardizes

“the capacity of a stock or stock complex to produce MSY on a continuing basis. "Overfished' is defined as

any stock or stock complex subjected to overfishing, or any stock or stock complex whose size is sufficienily
small that a change in management practices is required to achieve an appropriate level and rate of
rebuilding.. Thus, "overfished" stocks must be rebuilt.

" The Magnuson-Stevens Act further requires that each Fishery Management Plan (FMP} spacify objective and

measurable status determination criteria for identifying when the stocks or stock camplexes covered by the
FMP are overfished. A possible interpretation of this requirement is that the stock determination criteria
contain two components: a maximum fishing mortality rate and a minimum stock size level. Since the Act
mandates that overfished stocks be rebuilt to the MSY level, an MSY control rule will be required to prescribe
limits on fishing mortality as a function of stock biomass [so that sustained apptlication of the rules actually
results in rebuilding to MSY]. Obviously, any such rule will also define the rate of rebuilding for all other
stocks helow the MSY ievel. Choosing an MSY control rule is the key because it establishes the maximum
fishing mortality threshold and ptays a rols in defining the minimum stock size threshold, Given that OY can
never be greater than MSY, the MSY control rule would also define an upper bound on any OY control ruie
that might be specified.

Management of the U.S. EEZ portion of the North Pacific (eastern Bering Sea, Aleutian Island Region and
the Gulf of Alaska) is a example where the application of the precautionary appreach, has been very
successful. - In 1920, an cbjective and measurable definition of the overfishing level (OFL) was adopted
which provided an-upper - limit on the amount of fish that could be harvested in any given year.
Harves! control laws were implemented in 1996 which were organized in six tiers according to the types of
data and information available for a given stock, However, irrespective of tier lavel, catch targets (ABC) are
set well below the overfishing level (OFL) thereby maintaining & buffer between the overfishing level and the
catch target. When a steck is above the bicmass level associated with MSY (i.e. Byg,), neither the ABC nor
the OFL harvest rates varies with stock size. However, if the stock size falls below By, both the ABC and
OFL harvest rates decrease linearly as a function of stock size, down to a value of zero at a very low stock
size level (typically 5% of Byg,). Although the absolute magnitudes of the ABC and OFL rates vary, the ratio
between them remains constant. The minimum buffer between the two rates is established by setting the
OFL harvest rate at the arithmetic mean {AM) of the probability density function of F,g,, while capping the
ABC harvest rate at the harmonic mean (HM). Since the HM is always less than the AM (and the ratio of the
HM to the AM decreases as uncertamty increases), greater uncertainty always corresponds 10 gréater
caution - a highly desirable feature. ’

The Council next reviewed a document entitled 'Biological Reference Foints Relevant to a Precautionary

Approach lo Fisheries Management: an Example for Southern Gulf Cod' (SCR Doc. 97/77) The main pclnts
raised in this document were;

i

i)

ii)

The precautionary approach guidelines contained in Annex |l of the UN Straddling Stocks Agreement calls
for the estimation of siock-specific fishing mortality and biomass reference points related to maximum
sustainable yield (i.e. Fyg, and Byg). For many stocks, the necessary information to calculate these
reference points is not available. Management strategies for these stocks have typically been based on
yield-per-recruit (YPR) and spawning stock biomass per recruit (S5B/R) analyses, not stockfrecruitment
relationships or stock production models.
\

Using data from the southern Gulf of St. Lawrence cod stock (NAFO 4TVn{N-A)}, age-structured production
medsling was cenducted fo estimate Fy,, and By, and to evaluate the effects of changes in size at ags,

_ partial racruitment at age, and uncertainty in the stock/récruitment relationship on reference points calculated

from production models vs YPR modals.

Point estimates and median bootstrap estimates of Fys, and B, were viriually idgentical, at 0.23 and 207 000
tons, respectively. Ninety-five percent of the Fy., estimates were between 0.153 and 0.359, while 95% of
the Bygy estimates were between 160 000 tons and 325 000 tons. Cumutative frequency distribution curves
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were cafculated and displayed in the form of risk curves. Using these curves and adaopting a risk averse
approach to select a limit By, with a low probability (20%) of exceeding the true By, resulted in a By,
value of about 240 000 tons. Similarly using the same 20% rule to select a fishing mortality limit reference
point that weuld have a low probablity of exceeding the true value, resulted in a Fyg, of about 0.20,

iv) Management actions implied by changes in size at age or by partial recruitment at age wouid be quite
different depending on whether production models or YPR models were teing used. Decreases in size at
age had litte impact on Fy, [which remained relatively stable] but produced. significant declines in Fusy
values suggesting that target fishing mortality rates should have been reduced based on the stock
production modeliing results. Similarly, YPR analyses were relatively insensitive to changes in the age of full
recruitment but ¥, markediy declined in the age-structured production analyses as age at full recruitment
declined. However, these results need to be tempered by several of the assumptions used in the production
analyses (i.e. a rather simple approach was used to estimate equilibrium stock biomass; a constant
knife-edge maturity ogive was used; fecundity was assumed to be a simple function of weight}.

A demonstration on 'FISHLAB: Software for fisheries evaluation and simulation' was provided to the Council by
John Casey, Lowestoft Laboratory, as this software might be of potential use in calculating precautionary
reference peints. FISHLAB, developed by M. Smith and L.. Kell of the CEFAS Lowastoft Laboratory (UK), consists
of a library of Excel and Visual Basic functions, as well as a wide variety of statistical functions, fisheries
assessment functions, fisheries prediction functions, and fisheries simulation and evaluation functions. The
software is presently avaflable free of charge from the developers.

A document entitied ' Biofogical Reference Points for New Zealand Fisherias Assessments' {Mace and Sissenwine,
1989), was brought tc the attention of the Council as a posswble aid in developing approaches to determlmng lirmit
and target reference pomts in both data-rich and data-poor mrcumstances

Finally, the experience of the Fisheries Resource Conservation Council {FRCC) in developing criteria for re-
opening fisheries was reviewed by the Council (FRCC, 1996). In recent years, the FRCC has been pursuing a
process of deliberation and consultation on when and how to re- -open fisheries which presently are closed. A
detailed account of this process is given in the October 1896 FRCC report 'Building the Bridge — 1997
Conservation Requirements for Atlanfic Groundfish' (FRCC, 1996). As background for the FRCC consultations,
a list of stock status indicators was developed to characterize the status, growth potential, and exploitability of
a stock (e.g. total bicmass; spawning biomass; recruitment; growth; stock age composition; geographical
distribution; fish condition factor; physical environment; etc).

There was agreement that any indicators used for decision-making should be (a) simple; (b) reliable; and
{c) and widely understoad. Indicators which relate directly to stock abundance (biomass, recruitment, age
structure) were considerad to be more closely linked to stock status than indicators such as habitat or condition
factor. Indicators which were easy to calculate and evaluate were desirable to minimize the time lag between
information acquisition and decision-making in order for decisicns to be made seon encugh te have the most
impact. It was also recognized all participants in the fishery should be able to understand how indicator values
are derived and concur on the utility and reliability of these valuss.

Once stock status indicators have been identified which satisfy the requirements of clarity, simplicity, and
reliability, the question remains how to use them in considering a decision to re-open a fishery. The FRCC
acknowledged that the precautionary approach must be used to ensure that fisheries are only re-opened when
thers is sufficient certainty that {1} fish stocks are in good enough shape; and (2) the re-opened fishery can
operate in a conservationist manner, keeping fishing mortality to a low enough level. The FRCC noted that it was
"crucial that BOTH of these conditions be satisfied",

A review of the stock conditions that prompted fishery closures indicated that the following conditions generally
prevalled at the time of closure

) Low stock size (e.g. declining trends followed by lowest survey éstimates record);
) Low recruitment;
) Low growth, as evidencec by declines in mean weight-at-age in catch and survey samples;
d} Low fish candition, a measure of the physiological state of individual fish which may be important for their
reproductive capacity; .
e) Loss of spawning components (for some stocks);
f) Contraction of geographical.distribution; and

a
b
c
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g) Changes in migration patterns.

Given that re-opening of a fishery should not ozeur until stock conditions have significantly improved from those
that existed at the time of closure, an evaluation of stack status indicators is required ("the report card") to decide,
guided by the precautionary principle, whether such’improvements have occurred for any given stock. For the
FRCC discussions, the "half-way point", midway between the low level that existed when the fishery was closed
and the average level {over a recent period), was selected as the benchmark level indicative of sufficient
improvement, .

For each stock status indicator, the "report card" compares past and current valuss and depicts these in relation
to the "half-way point”. This framework provides a simple approach to define conditions (criteria) that might be
used in decisions to re-cpen fisheries.

While "reference points or conditions at closure” are NOT a substitute for long-term reference points based cn

“stock dynamics, they serve to capiure the conditions that necessitated closure. In essence, they constitute
valuahle guideposts that - in the context of the Precautionary Approach - dehm\tate danger zones to be avoided
in.the future.

B. Endorsement of the Precautionary Approach by the Scientific Council

After reviewing the development, evclution and appiication of the precaut\onary approach in fisheries
management, the Scientific Council endorsed the precautionary approach as described in Article 8 and Annex ||
of the UN Agreement of the Conservation and Management of Straddling Fish Stocks and Highly Migratory Fish
Stocks {i.e. Annex 1 and 2). In addition, the Council intends to use the practical guidance given in FAO 19953
(Guidelines on the Precauticnary Approach to Capture Fisheries and Species Introductions; see Annex 4 for the
precautionary guidelines elaborated for fishery research) on how to exercise such precaution.

The Councll recognizes that implementation of the precautionary approach will be a challenging and ongeing
process. To address this challenge in a rigorous and objective fashion, the Councit has initiated development
of a framework and action plan, and arranged for a Scientific Council Workshop on the Precautionary Approach
to Fisheries Management. This Workshop, to be chaired by the Chairman of the Scientific Council, wili mest
during 17-27 March 1998'in Dartmouth, Nova Scotia, to address the following terms of reference:

1. Describe procecures for determining limit and target reference points under various levels of stock-specific
information,

2. - determine the limit and target precautionary reference points for all stocks under the responsibility of the
NAFO Fisheries Commission (i.e. cod in Div.'3M and Div. 3NO, American plaice in Div. 3M and Div. 3LNQ,
yallowtail flounder in Div. 3LNO, witch flounder in Div. 3NO, redfish in Div. 3M and Div. 3LN, Greenland
halibut in SA 2+3, capslin in Div. 3NO, shrimp in Div. 3M and squid in SA 3+4),

3. specify decision rules (e.g. courses of action to achieve target reference points and to aveoid exceeding limit
reference points,

4. '~ develop criteria to be usad in consideration of possible fisheries re-openings,

5. identify data collection and monitoring activities regquired to reliably evaluate resource status with respect
" to reference points,

6. defina research requirements to improve the quantification and evaluation of uncertainty (i.e. risk analysis)
as well as mathodclogical developments required 1o reduce uncertainty, and

7. indicate time frames and funding required to successfully implement the precautionary appreach.

C. General Principle of the Precautionary Framework

The Scientific Councll, recognizing the need to apply the precautionary approach in providing scientific advics,
proposes the following provisional framewerk. This framework prescribes the requisite actions to te taken for

controlling fishing mortality in relation to various levels of spawning stock b|omass and pre-determined,
stock-specific reference points. .
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Paragraph 7 of Annex il of the UN Agresment on the Censervation and Management of Straddling Fish Stocks
and Highly Migratory Fish Stocks (see Annex 2) states that:

"The fishing mortality rate which generates maximum sustainable yiald should be regarded as a
minimum standard for limit reference points. For fish stocks which are not overfished,
fishery management strategies shall ensura that fishing mortality does not exceed that which
corresponds to maximum sustainable yield, and that the biomass does not fall below a predefined
threshold. For overfished stocks, the biomass which would produce maximum sustainable yield
can serve as a rebuilding target."

Given these guidelines, the Scientific Council framework defines three reference points for biomass and three
reference points for fishing mortality, viz:

Biomass Reference Points
By The level of spawning stock biomass that the stock should not be allowed to fall below.

B A level of spawning stock biomass, above B, that acts as a buffer to ensure that there is a high
prabability that B, is not reached. The mere uncertain the estimate of B, is, the higher the value of
B, and the greater the distance between B, and B,, When B, is reached, immediate action is
required to ensure stock rebuilding.

B8, The targst recovery lavel, In accord with Annex I of the UN Agreement of the Conservation and
‘ Management of Straddling Fish Stocks and Highly Migratory Fish Stacks, for overfished stocks this is
the 1total stock biomass level which would preduce maximum sustainable yield (MSY).

Fishing Mortality Reference Points

Fim The rate of fishing mortality that should not be exceeded. In accord with Annex Il of the UN Agreement
of the Canservation and Management of Straddling Fish Stocks and Highly Migratory Fish Stocks,
this level can be no higher than the fishing mortality rate which generates MSY.

Fiout A fishing mortality rate below F,,, that acts as a buffer to ensure that there is a high probabiiity that F,,, is
not reached. As such, on average, F,; should not be excesded. The more uncertain the estimate of
Fin is, the lower the value of F, and the greater the distance between F,, and F,

‘arget The target fishing mortality depending on management objectives, This is a level below or equal to Fiut

The general, overall objectives of the precautionary approach to management may then be summarized as
follows:

1. Ensure that spawning stock biomass {SSB) is well abaove the buffer level (B, ) [which by definition is above
the biomass limit reference point (B,,)]; -

2. Maintain fishing mortality such that, on average, it dces not excesd F,,, and which will allow the stock to
increase towards B, and ultimately be maintained at B, level.

These objectives may be defined in shorthand as follows:

1. Ensure S8B >> By, > By,
2. Maintain F Fou <F

target <= im

Schematically, this framework is portrayed in Figure 1 which depicts the courses of action to be taken for given
comhbinations of fishing mortality (F) and stock spawning stock biomass (B). Spawning stock biomass is
represented on the harizontal axis; the three vertical arrows represent the biomass reference points described
abovae, These reference points divide the figure into 4 biomass regions - labelled from laft to right as Collapse,
Danger Zone, Recovery Zone, and Recovered Zone. The leve! of fishing mortality is shown on the vertical axis;

three zones are delimited by the F,, and Fy, fishing mortality reference points; these are labelied
Overfishing Zone, F-buffer Zone and F-target Zone.
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Within each of the joint biomass/fishing mortality zones depicted in Figure 1, a specific course of action is
- specified by reference to a numerical label from 1 to 4. The courses of action correspending to these numeric
tabels are given below: .

Course of Action 1

Current Stock Status: At or above B,
Current F: _ Below F
~Action: Continue o fish below F.

Course of Action 2

Current Stock Status: At or above B,
Current F: Above F;
Action: Reduce F to F,, or below over a predetermined time horizon

Course of Action 3

Current Stock Biomass: Below B,; above Bm _ ' ,
Current F: Above F,
Action: Reduce F towards F,; or below so as to ensure B increases towards B, over

a predetermined time horizon. Note that F,, is lower in the recovery zone than in the
recovered zone.

Course of Action 4

Current Stock Biomass: Below B,
Current F: Level not relevarit
Action; Close fishery; initiate precautionary monltorlng of stock, with a vnew to re-opening the

fishery only when predetermined re-opening criteria are satisfied.
‘D. Determination of Precautionary Reference Points with Respect to Data Availability and Data Quality

The reference points for biomass and fishing mortality should be selected in accordance with the precautionary
approach framework (as described above). The specific reference metric, however (as given in Annex 5),
may vary-according to the quantily and quality of the data available for a given stock. As well, the quantification
of uncertainty associated with the reference points will vary with data quality and quantity.

" Therefors, the association of the three precautionary reference points (;,, ,,. and ) with the appropriate candidate
metrics must take account of the available data. The following discussion illustrates the derivation of each
precaudtionary reference point with respect 1o three levels of data richness - from very rich
(e.g. age-structured population model) to very poor (only catch and/for survey data).

The three levels of information considered, each with a varying amount of richness, are given bsiow:

Level 1: Pata-Rich Environment. Age-structured population model incorporating catch at age with auxiliary
information provides reliabie estimates of currert F, recruliment, and biomass. The uncertainty of the limit
and threshold reference paints, and the risk of exceeding thresholds is determined. Limit reference points
rmay be derived from groduction models, stock-recruitment analyses, and yield and spawning stock biomass
per recruit analyses. The uncertainty associated with estimates of current F and biomass may be derived
from the precision of annual population parameter estimates. The reference points, F,,; and B, ; are defined
in refation to F,, and B,.,, respectively; the difference between the limit and the buffer reference point is-a
function of the uncertainty associated with annuat estimates of F and biomass.

As examples, the following candidate measures may be used to detarmine limit reference points:

F\Jm = {FMSYl Fmax: Fmed)

Fbuf = Fhme-z5

Blim = (MBAL Bloss)
o = Bi@”

= Busy
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Level 2: Data-Moderate Environment. Non-age-structured (production} populatiocn model with auxiliary
information provides reliabla estimates of current biomass. Infarmation on expleitation pattern, growth and
natural mortality are available. Limit reference points may be derived from production models, relative stock-
racruitment analyses {based on survey data) and yield and spawning stock biomass per recruit analyses,
The uncertainty associated with estimates of current F and bicmass may be not be available. Biomass
trends and recruitment patterns may be derived from research vessel surveys.

As examples, the fallowing candidate measures may be used to determine limit reference points:

Fim = (Fusve Frngo Faos)
Py = (M, 0.5 Fygy)
B\lm = B\oss

By = 2/3 Bysy

Btr = BMSY

Level 3: Data-Poor Environment. Informaticn on catch trends is available with some auxiliary information.
information on exploitation pattern, and growth may not be available. Limit reference points may be derived
from relative stock-recruitment analyses (based on survey data). Estimates of current F and biomass as well
as the uncertainty associated with these estimates are not likely to be available. Biomass trends and
recruitment patterns may be derived from research vessel surveys.

As examples, the following candidate measures may be used to determine limit reference points:

\ Fun= Fan SPR
Fou = M
Bim = 0.2 * B, {survey indax)
B, = 0.5*B.., (survey index)

The Scientific Council evaluated varicus reference pcints applicable to each stock for which advice was
requested. Results were collated and are summarized in Table 1. Data for each stock were collected using the

data forms presented in Tables 2 and 3. Results for each stock in the NAFO Regulatory Area are given in SCS
arnaz. .

Reference points vary among stocks, depending on informaticon richness. For those stocks under moratorium
{e.g., 3NO cod, 3LNQ plaice, and 3LNO yellowtall flounder), biomass indices are given in terms of survey
biomass estimates. Similar treatment was used in the derivation of precautionary reference points for stocks
where fisheries are opan but where data are minimal {e.g. Div. 3M cod, Div. 3M redfish, and Div. 3LN redfish).

E. Actlon Plan for the Development of a Framework on the Precautionary Approach

The Scientific Council proposes the foliowing action plan for implementing the Precautionary Approach to
Fisheries Management for stocks in the NAFC Regulatory Area.

June 1997

At its Jdune Meeting, the Scientific Council: {a) reviewed the evolution and application of the precautionary
approach in fisheries management throughout the world; (i) deveioped a draft framewark for consideration by
the NAFO Fisheries Commission; and (¢) identified possible cand:dates for limit and target reference pomts

Summer 1997

ICES Comprehensive Fisheries Evaluation (COMFIE) Working Group Meeting. Members of STACFIS and the

‘Scientific Councll will work by correspondence to review the results of the ICES COMFIE WG meeting and

evaluate the applicability of various precautionary reference points for stocks in the NAFO Regulatory Area.

September 1997

At the September 1997 meeting of the Fisheries Commwsmon the Chairman of the Scientific Council will propose
that the Fisheries Commission: (a) adopt the draft framework for implementaticn of the Pracautionary Approach:
(b} note the Action Plan developed during the June 1997 Meeting of the SC meeting; and {¢) note the Scientific
Council Workshop on the Precautionary Approach to Fisheries Management in March 1998,
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September 1997 (and/or November 1997)

Scientific Council to discuss the draft framework for implementing the Precautionary Approach with respect to
shrimp stocks in the NAFO area.

Sepiember 1997

~ ICES Annual Science Conference (Baltimore, USA). The 1997 ICES Annual Science Conference will include a
Theme Session (Session V) on the "Application of the Precautionary Approach in Fisheries and Environmental
Management'. Members of STACFIS and the SC take note of the information discussed at this Session, and
review these findings at the March 1998 Seigntific Council Warkshop on the Precautionary Approach to Fisheries

- Management.

March 1998

Scientific Council Workshop ¢n the Precauticnary Approach’ to Fisheries Management - 17-27 March 1998 in
Dartmouth, Nova Scotia, Canada, The NAFO Secretariat will finalize the venue.

June 1998

Meeting of the Scientific Council. The Council will implement the Precautionary Approach in formulatlng advice
for 1998 for stocks in the NAFO Regulatory Area and specify precautionary reference points wherever possible.

¥

September 1998

Meeting of the Fisheries Commission. The Chairman of tne Scientific Council will table a report at the
September 1998 meeting of the Fisharies Commissicn entified "Framework for Impiementing the Precautionary
Approach 1o Fisheries Management within NAFQ",

F. Literature Cited

Fisheries Resource Conservation Council (FRCC). 1896. Frem Moratorium to Sustainability: Criteria for
Re-Opening and Sustainable Harvesting, with Reference to Cod Stocks in Areas 3PS, 4TVn and 3Pn4RS.
Appendix 4, pp. A37-A67. In. Buiicing the Bri dge 1297 Conservation Requirements for Atlantic Groundfish.
FRCC.96.R.2, Ottawa, Canada.

Food and Agriculture Organization of the United Nations (FAQ). 1995a. Precauticnary approach to fisheries.
Part |. Guidelines on the precautionary approach to capture fisheries and species introductions. Elaborated
by the Technical Consultation on the Precauticnary Approach to Capture Fisheries (Including Species -
Introcductions). Lysekil, Sweden, 6-13 June 1995 (A scientific meeting organized by the Government of
Sweden in cooperation with FAO). FAD Fisheries Technical Paper No. 350, Part 1. Rome, FAO. 1995, 52 p.

Food and Agriculture Organization of the United Nations (FAO). 1895b. Cede of Conduct for Responsib‘ie
Fisheries. Rome, FAO. 1295, 14 p.

International Council for the Exploration of the Sea {ICES). MS 1987. Draft report of the Study Group on the
Precautionary Approach to Fisheries Management. ICES CM 1997,’Assess:7. 37 p.

Mace, P.M., and M.P. Sissenwine. 1989. Biological reference points for New Zealand fisheries assessments.
New Zealand Fisheries Assessment Research Document 89/11. 11 p.

Rosenberg, A., P. Mace, G. Thompsoen, G. Darcy, W. Clark, J. Collie, W, Gabriel, A. MacCall, R. Methot, J.Powers,
V. Restrepo, T. Wamwr\ght L. Botsford, J. Hoenig and K. Stokes. 1994. Scientific Rewew of -Definitions of
Overfishing in U.S. Fishery Management Plans. NOAA Technical Memorandum NMFS-F/SPO-17. 250 p.

United Nations Conference on Stradciing Fish Stocks and Highly Migratory Fish Stocks (UN). 1995. Agreement
for the Implementation of the Provisions of the United Nations Convention on the Law of the Sea of
10 December 1982 Relating to the Caonservation and Management of Straddling Fish Stocks and Highly
Migratory Fish Stocks. UN General Assambly Annex 3, A/CONF.164/37, 8 September 1995, p. 45-81.



SC 4-19 Jun 38

TABLE 1. Possible candidates for reference points under the Precautlonary Framework for stocks under the
responsinility of the NAFO Fisharies Commission.
) )
S
g © = Nl 2
S ol =l 8l 2| ¢| =] =] 2| | v| 3
o 2 ™ . | - =1 ] [ ‘5 e “ f
Q | = = ] ~” 5 . = £ e £ ' o
o E » ' o @1 £~ g g T b - E
5 o gl e 8 5] = 3| 5| £
o k] 8l 5| s| S| | 8| B .l & & =
A 4 )l al > =) el | o] ol 4] %
Catches % LTA plprleP Pl pP1LP
lindices Bices L L t L L L L L
% Max. {e.g. 20%) L L L L L L L L
% Max. (e.g. 50%) Tl Tl T
Bltclo-uu L L L L L
RII closure L L L L [
YR Fo.1 T} T TYT TyTlT
Frnax L|L L] L LjL]tL
Age at F,, L L L L L L L
SSBIR Fy, sPR (a.. 20%) L L L L L

-
-
-
-
-

B‘)ﬁ Bvirgin (e.g. 20%)

SIR plot Flow T T Ty T
Foned L L L L
Fhigh L L L L
Flous L L L L
MBAL L L L L

S/Rmodel |Bygr (a.g. 50%) ? ? ?

Production |Bpusy T T T T T
Fusy L L L L L
213 Fusy Tt T T T T
Ferash L L L L L

Other, Geographic range ajajJaefjajajajaejajajaja
Migration pattern alajQlaeQjlaoajajlaljajalala
Spawning season ajajajaejajoraljatajlala
lLossofcomponent f Q JQ jJQjlQjQ|lajaffa)japiaja
Agelsize structure ecjajajajaeljalaeajajlarayga
Maturity aglatajajaeajaoyjajojajaya
Fish condition Qjlajafjfaejaoajajajaejaqdala
Environment Q ajlalajaoajajaja]a el Q

P = Provisional Reference Point; L= Limit Reference Point; T= Target Reference Point; Q= Qualitative Cansideration

Footnote: These candidates for precautionary reference points are provided here as examples only of the
types of reference points that could be provided; this list is not meant to be all encornpassing.
For shrimp in 3M, candidates for reference points are to be identified at the fall assessment meeting.
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TABLE 3. Sample form 1o list data availability for calculation of reference points.
Stock:
Designated Expert:

Data available far stock assessments

Data available Data-available Year
Commercial fishery data now some time ago datafassessment
Landings
Catch
Effort
CPUE

Catch-at-length

Catch-at-age

Weight-at-age

Maturity-at-age

Survey data

Abundance indices

Bicmass indices

Density index (e.g: mean CPUE)

Length composition

Age composition

Waight-at-age

Maturity data . ' '

Length-weight conversion factor
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Fig. 1. Schematic of the framework for implementation of the precautionary approach.
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ANNEX 1

UN Agreement on the Conservation and Management of Straddling Fish Stocks and Highly Migratory Fish Stocks
(Article 6. Application of the Precautionary Approach)

"1, States shall apply the precautionary approach widely to conservation management and exploitation of
straddling fish stocks and highly migratory fish stocks in order 10 protect the living marine resources
and preserve the marine environment.

2. States shall be more cautious when information is uncertain, unreliable or inadequate. The absence of
adequate scientific informaticn shall not be used as a reason for postponing or failing to take
gonservation and management measures.

3. Inimplementing the precautionary approach, States shall:

fa) improve decision-making for fishery resource conservation and management by obtaining and
sharing the best scientific information available and implementing improved techrigues for dealing
with risk and uncertainty; .

(b) apply the guidelines set out in Annex Il and determine, on the basis of the best sclentific
information available, stock-specific reference points and the action to be taken if they are
exceeded;

(c) take into account, inter alia, uncertaintes relating to the size and productivity of the stocks,
reference points, stock condition in relation to such reference points, levels and distribution of
fishing mortality and the impact of fishing activities on non-targst and associated or dependent
species, as well as existing and predicted oceanic, environmental and socio-economic conditions;
and

(d) develop data collection and research programmes to assess the impact of fishing on non-target
and associated or dependent species and their environment, and adopt plans which are necessary
to ensure the conservation of such species and to protect habitats of special concern.

4. States shall take measures to ensure that, when reference points are approached, they will not be
exceeded. In the event that they are exceeded, States shall, without delay, take the action determined
under paragraph 3 {b) to restore the stocks.

5. Where the status of target stocks or non-target or associated or dependent species is of concern, Statas
shall subject such stocks and species 10 enhanced monitoring in order to review their status and the
efficacy of conservation and management measures. They shall revise those measures regularly in the
light of new information.

6. For new or gxploratory fisheries, States shculd adopt as soon as possicle cautious conservation and
management measures, including intet afia, cateh limits and effort limits. Such measures should remain
in force until there are sufficient data to allow assessment of the impact of the fisheries on the long-term
sustainability of the stocks, whereupon conservation and management measures pased on that
assessment shall be implemented. The latter shall, if appropriate, allow for the gradual development
of the fisheries.

7. Ifanatural phenomenon has a significant adverse impact of the status of straddling fish stocks or highly
migratory fish sfocks, States shall adopt conservation and management measures on an emergency
basis 10 ensure that fishing activity does not exacerbate such adverse impact. States shall also adopt
such measures on an emergency basis where fishing activity presenis a serious threat to the
sustainability of such stocks. Measures taken on an emergency basis shall be temporary and shall be
based on the best scientific evidence availabte.”
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UN Agreement on the Conservation and Management of Straddiing Fish Stocks and Highly Migratory Fish Stocks

(ANNEX 1.

Guidelines for the Application of Precautionary Reference Points in Conservation and Management of

Straddiing Fish Stocks and Highly Migratory Fish Stocks)

"1, A precautionary reference point is an estimated value derived through an agreed scisntific procedure'
which corresponds to the state of the resource and of the fishery, and which can be used as a guide
for fisheries management. . .

2. Two types of precautionary reference points should be used: conservation, or limit, reference points and -, .
‘management, or targset, reference points. Limit reference peints set boundaries which are intended to
constrain harvesting within safe biological limits within which the stocks can produce maximum -
sustainabile yield. Target reference points are intended to meset management objectives. .

3. Precautionary refarence points should be stock-specific to account, inter alia, for the reproductive .
capacity, the resilience of each stock and the.characteristics of fisheries exploiting the stock, as wall
as other sources of mortality and major sources of uncertainty.

4.  Management strategies shall sesk to maintain or restore populations of harvested stecks, and where
necessary associated of dependent species, at levels consistent with previously agreed precautionary
reference points. Such reference points shall be used to trigger pre-agreed conservation and

-management action. Management strategies shall include measures which can be implemented when
precautionary reference points are approached.

5. Fishery management strategies shall ensure that the risk of exceeding limit reference points is very low..
If a stock falls below a limit reference point or is at rigk of falling below such a reference point,
conservalion and management action should be initiated to facilitate stock recovery. Fishery.
management strategies shall ensure that target reference points are not exceeded on average.

6.  When information for determining reference points for a fishery is poor or absent, provisional reference
points shall be set. Provisional reference points may be established by analogy to similar and better-
known stocks. In such situations, the fishery shall be subject to enhanced monitoring sc as to enable
revision of provisional reference points as improved information becomes avallable.

7. Thefishing mortality rate which generates maximum sustainabie yield should be regarded as a minimum
- standard for fimit reference points, For stocks which are not everlfished, fishery management strategies
shall ensure that fishing maortality does not exceed that which corresponds to maximum sustainable
yield, and that the biomass does not fall below a predefined threshold. For overfished stocks, the
bicmass which would produce maximum sustainable yield can serve as a rebuilding targat"




SC 4-19 Jun 44
ANNEX 3

FAO Code of Conduct for Responsible Fisheries
{Anticle 7.5 Precautionary Approach)

Paragraph 7.5.1. States should apply the precautionary approach widely to conservation, management and
exploitation of living aquatic resources in order 10 protect them and praserve the aguatic environment. The absence
of adequate scientific information should not be used as a reason for postponing or failing to take conservation and
management Measures, -

Paragraph 7.5.2. inimplementing the precautionary appreach, States should take into account, inter alia, uncertainties
relating 1o the size and productivity of the stocks, reference points, stock condition in relation to such refarence paints,
levels and distribution of fishing mortality and the impact of fishing activities, including discards, on non-target and
associated and dependent species as well as environmental and socio-economic conditions.

Paragraph 7.5.3. States anc subregional or regional fisheries management'organizations and arrangements shouid,
an tha basis of the best scientific evidence avalilable, inter alia, determing:

a} stock specific target reference pcints, and at the same time, the action to he taken if they are
excaeded; and

b) stock specific limit reference points and, at the same tims, the action 1o be taken if they are exceeded;
' when a limit reference point is approached, measures should be taken to ensure that it will not be
exceaded.

Paragraph 7.5.4. In the case of new or exploratory fisheries, States should adopt as soon as possible cauticus
conservation and management measures, including, inter alia, caich Yimits and effort imits. Such measures should
remain in force until there are sufficient data to allow assessment of the impact of the fisheries on the long-term
sustainability of the stocks, whereupon conservation and management measures based on that assessment should
be implemented. The iatter should, if apprapriate, allow for the gradual development of the fisheries.

Paragraph 7.5.5. If a natural pnenomenon has a significant adverse impact of the status of living aquatic resources,
States should adopt conservaticn and management measures on an emergency basis to ensure that fishing activity
does not exacerbate such adverse impact, States should also adopt such measures on an emergency basis where
fishing activity presents a serious threat to the sustainability of such resources. Measures taken on an emergency
. basis should be tempaorary and should be based on the best scientific evidence available.

Article 12 Fisheries Research

Paragraph 12.13: States should promote the use of research results as a basis for the setting of management
objectives, reference points and performance criteria, as well as for ensuring adequate linkage between applied
research and fisheries managemeant.
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ANNEX 4

Precautionary Approach to Fisheries’ :
Part 1: Guidelines on the precautionary approach to capture fisheres and species introductions (FAQO Fisheries
Technical Paper No. 350, Part 1. Rome, FAO. 1935, 52 p.)

Section 4. Precautionary Approach to Fishery Research

51. Application of the precautionary approach to fishery management depends on the amount, type and reliability
of information about the fishery and how this information is used to achieve management objectives.
The precautionary approach to fishery managsment is applicable even with very limited information. Research to
increase information about a fishary usually increases potential benefits while reducing the risk to the resource,

. The scientific and research input that is required for the precautionary appreach 1 fisheries is considered under
the following headings; management objectives, observations and information basse, stock assessment and
analysis and decision processes.

Section 4.1 The Role of Research in Establishing Management Objectives

52. There is a valid scientific role in helping managers develop objectives, so that scientific input to the overall
management process is as effective as possible in achieving management intent. The precautionary approach

" requires continuing and anticipatory evaluation of the censequences of management actions with respect 1o
management objectives. Scientific evaluation of consequences with respect to management cbjectives requires
explicit definition of quantifiable criteria for judgement. Animportant scientific contribution is in the development

of operaticnal targets, constraints and criteria that are both scientifically usable and have management relevance.

53, Research is required to help formulate biological objectives, targets and constraints regarding the protection of
habitat, the avoidance of fishing that significantly reduces population reproductive capacity, and reduces the
effects of fishing on other (8.g. non-target) species. Combined with biclogical research, research on sccic-
economics and ihe structure of fishing communities is needed to formulate management objectives.

54, Until stock specific research leads tc the estatlishment of alterpative operational target based on research and
practical experiences, a precautionary approach would seek ta: (a) maintain the spawning bicmass at a prudent
level (i.e. above 50% of its unexploited |evel), (b) keep the fishing mortaiity rate relatively low (i.e:, below the
natural mortality rate), (¢} avoid intensive fishing on immature fish, {d} protect the habitat.

Section 4.2 Observation Processes and Information Base

55, A precautionary approach to fisheries requires explicit specification of the information needed to achieve the
rmanagement objectives, taking account of the management structure, as well as of the processes reguired o
ensure that these needs are met. Periodic evaluation and revision of the data collection system is necessary.

56. A precautionary approach would include mechanisms that ensure that, at a minimum, discarded catch, retained
catch and fishing effort are accurate and complete. Thesé mechanisms could Lndude use of cbservers and
identification of incentives for industry co-operation.

57. Recognizing that resource users have substantial knowledge of fisheries, a precautionary approach makes use
- of their experience in developing an understanding of the fishery and its impacts.

58. The precautionary approach is made more effective by development of an understanding of the sources of
uncertainty in-the data sampling processes, .and collecticn of sufficient information to quantify this uncertainty.
If such infermation is available it can be explicitly used in the management procedure to estimate the uncertainty
affecting decisions and the rasulting risk, If such information is not available, a precautionary approach to fishery
management would implicitly account for the unknown uncertainty by being more conservative.

59. Precautionary fishery monitoring is part of the precautionary approach. It includes collection of informaticn to
address issues and questions that are not only of immediate concern but which nay reasonably be expected to
be important for future generations in case objectives are changed. Information should be collected on target
species, by-catch, harvesting capacity, behaviour of the fishery sector, social and economic aspects of the
fishery, and ecosystem structure and function. Measures of rasource status indspendent of fishery data are also
highly desirable.
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60.

61.

The precautionary approach relies on the use of a history of experience with the effects of fishing, in the fishery
under consideration and/or similar fisheries, from which possible consequences of fishing can be identified and
used to guide future precautionary management. This requires that both data and data collection methods are
well documented and available.

There are many management processes and decision structures used throughout the world, such as regional
mahagement bodies, co-management, community-based management, and traditional management practices.
Research is need to determine the extent to which different management processes and decision structures
promote precaution.

Section 4.3 AsseSSmenr Methods and Analysis

62.

63.

64.

65,

66.

67.

68.

69.

Biological reference points for overfishing should be included as part of the precautionary approach.

A precautionary approach specifically requires a more comprehensive freatment of Uncertainty than is the current
norm in fishery assessment. This requires recognition of gaps in knewledge, and the explicit identification of the
rangs of interpretations that is reascnable given the present information.

The use of complementary sources of fishery informaticn should be facilitated by active compilation and scientific
analysis of the relevant traditional infermation. This should be accompanied by the development of methods by
which this infarmation can be used o develop management advice.

Specifically the assessment process should include:

a) scientific standards of evidence (objective, verifiable and potentially replicable), should be applied in the
evaluation of information used in analysis;

b) a process for assessment and analysis that is transparent, and
¢) pericdic, independent, objective and in-depth peer review as a quality assurance.

A precautionary approach to assessment and analysis requires a realistic appraisal of the range of outcomes
possible under fishing and the probabiliies of these outcomes under different management actions.’
The precautionary appreach to assessment would follow a process of identifying alternative possible hypotheses
or states of nature, based on the information available, and examining the consequences of proposed
management acticns under each of these alternative hypotheses. This process would be the same in data-tich
and data-poor analyses. A precautionary assessment would, at the very least, aim to consider: (a) uncertainties
in data; (b) specific alternative hypotheses about underlying biclogical, economic and social processes, and
{c) calculation of the thecretical response of the system to the range cof -alternative management actions.
A checklist for consideration under these headings is found in the following paragraphbs.

Sources of uncertainty in data include: (a) estimates of abundance; (b) model structure; (c) parameter values
used in models; (d) future envircnmental conditions; (e) effectiveness of implementation of management

measures; (f} future econcmic and sccial conditions; (g) future management ckjectives, and {h) fieet capacity
and behaviour,

Specific alternative hypotheses about underlying biclogical, economic and sccial processes to be considered
include: {a} depensatory recruitment-or other dynamics giving rapid collapse; {b) changes in behaviour af the
fishing industry under regulation, including changes in coastal community structure; {(¢) medium-term changes
in environmental conditions; (d) systematic underreporting of catch data; (e) fishery-depsndent estimates of
abundance not being proportional to abundance; (f) changes in price or cost to the fishing industry;
and {g} changes in ecosystems caussed by fishing. '

In calculating (simulating) the response of the system to a range of alternative management actions, the following
should be taken intc account: :

a) short-term (1-2y) projections alone are notsufﬁcwentfor precautionary assessment time frames and discount
rates appropriate to inter- generatronal issues should be used, and
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scientific evaluation of management options requires specification of operaticnal targets, constraints and
decision rules. If these are not adequately specifisd by managers, then precautionary analysis requires that
assumptions be made about these specifications, and that the additional uncertainty resulting from these
assumptions be calculated. Managers should be advised that additional specification of targeis, constraints
and decision rules are needed to reduce this uncertainty.

Methods of analysis and presentation will differ with circumstances, but effective treatment of uncertainty and
communication of the resulis are necessary in a precautionary assessment. Some approaches that couid prove
useful are:

aj

c)

when there are no sufficient observations o assign probabilities to different states of nature that have
occurred, decision tables could be used to represent different degrees of management caution through
Maximin and Minimax criteria;

where the number of different states of nature and the number of potential management actions considerad
are small, but probabilities can be assigned, decision tables can be used to show the consequences and
probabilities of all combinations of these, and

where the range of states of nature is large, the evaluation of management procedures is more complax,
requiring integration across the various sources of uncertainty.

A precautionary approach to analysis would examine the ability of the data collecticn system to detect
undesirable trends. Where the ability to detsct trends is low, management shoutd be cautious.

Since concern regarding the reversibility of the adverse impacts of fishing is a major reasen for the precautionary
approach, research on reversibility in ecosystems should be an important part of developing precautionary
approaches.
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ANNEX 5

Some Commonly Used Reference Points

(Extract from: Updated Draft Report of the ICES Study Group on the Precaunonary Approach to Fisheries Management, ICES CM 1997 /Assess:7)

48

- Possible
RP Definition Data Needs PA-Usage

Fos F at which the slope of the Y/R curve is 10% of its value near the crigin | Weight at age, natural mertality, exploitation pattern

Forax F giving the maximum yield on a Y/R curve Weight at age, natural mortality, exploitation pattern LIMIT

Frow F corresponding to a SSB/R equal to the inverse of the 10% percentile of | Data series of spawning stock size and recruitment, weight and
the observed R/SSB maturity at age, natural mortality, exploitation pattern.

Frrea F correspending 1o a SSBIR equal to the inverse of the 50% percentule Data series of spawning stock size and recruitment, waight and | LIMIT
of the observed R/SSB maturity at age, natural mortality, exploitation pattern.

Frign F corresponding t¢ a SSB/R equal to the inverse of the 80% percenhle of | Data series of spawning stock size and recruitment, weight and
tha observed R/SSB maturity at age, natural mertality, exploitation pattern.

Fusy F corresponding to Maximum Sustainable Yield from a production mode! | Weight at age, natural mortality, exploitation pattern and a stock | LIMIT !
or from an age-based analysis using a stock recruitment model recruitment relationship or general production models

213 Fugy | 2/3 of Fyyey as above

| S F corresponding 1o a level of SSB/R which is 20% of the SSB/R cbtained | Weight and maiurity at age, natural mortality, exploitation pattern. 1 LIMIT !
when F=0 .

Foam F corresponding to the higher intersection of the equilibrium yield with § Weight at age, natural mortality, exploitation pattern and a stock LimMIT !
the F axis as estimated by a production madel; could alse be expressed | recruitment retationship
as the tangent through the origin of a Stock-Recruitment relationship.

Fioas F corresponding to & SSB/R equal to the inverse of R/SSB at the Lowest | Weight at age, natural mortality, exploitation pattern and a stock [ LIMIT ‘
Observed Spawning Stock -LOSS recruitment relationship

Ferrin F correspending to the minimum of Freg Fugy 800 Fopen LIMIT !

F>=M Empirical (for top predators) M and sustainable £:s for similar resources

F<M As above {for small pelagic species) M and sustainable F:s for similar resources

Lom Level of total mortality at which the maximum biological production is | Annual data seties of standard catch rate and total mbrtality
obtained from the stock

[= biomass correspanding to Maximum Sustainable Yield from a production | Weight at age, natural mortality, exploitation pattern and a stock | LIMIT ¥
model or from an age-based analysis using a stock recruitment model recruitment relationship or general production modeis

|| MBAL A value of SSB below which the probability of reduced recruitment | Data series of spawning stock size and recruitment (not | LIMIT '

increases necessarity from an VPA)

Bimn The leve! of spawning stock at which average raecruitment is ona half of | Stock recruitment relationship {not necessarily from an VPA) LIMIT?
the maximum of the underlying stock-recruitment relationship. ‘ :

B g m aow. | LEVE! OF spawning stock corresponding to the intersection of the SCth | Data series of spawning stock size and recruitment LIMIT '

Sure percentile of cbserved survival rate {R/S) and the 90th percentide of the
recruitment observations

Bomewy | Level of spawning stock corresponding to a fraction there 20%) of the | Weight at age, natural mertality, exploitation pattern and & stock | LIMIT '
unexploited biomass. Virgin biomass is estimated as the point where the | recruitment relationship
replacement line for F=0 intersects the stock-recruitment relationship or
as the hiomass from a spawning stock per recruit curve when F=0 and
average recruitment is assumed

Biss Lowest observed stock size Data series of spawning stock size LIMIT !

Not all imit reference points are intrinsically equal, and their interpretation depends on the specifics of each particular case they are applied to. For example, F, _, can in some cases be considered
as a larget, when it is well defined and corresponds to a sustainable lishing morality, whila it would be a lirsit when it is ill defined andfor corresporkis to unsustainabla fishing mortality. Similarty
+ Fusv. that is suggested as a minimal internationaf standarci for a limit referenca pointin the UN Agreement on Straddling Fish Stocks and Highly Migratory Fish Stocks, could in some particular cases

ha consiclered a target. F,.,, on the other hand is an extremely dangerous level of fishing mortality al which the probability of stock collapse is high. The probability of exceading F,

therelore be vary low,

should

crash
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2. Coastal States
a) Advice for TACs for 1998, and Other Management Measures

Faor stocks within the 200-mile fiéhery zone in Subareas 1-4, the Coastal States, Canada and Denmark (in
respect of Faroe Islands and Gresenland), requested advice from the Scientific Council (see Agenda at

Appendix V, Annexes 2 and 3).
The following are the responsAes which address these particular stocks.

The Council agreed to conduct the assessments on northern shrimp in Subareas 0+1 and Denmark Strait
at a Council Meeting during 14-17 November 1997,
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Roundnose Grenadier in Subareas 2 and 3

Background: Roundnese grenadier are found
throughout Subareas 2 and 3 although the request for
advice applies only 1o that portion of the resource
lying within Canada's 200-mils economic zone. |t is
believed that only one stock cocupies the entire area
including the Regulatory Area, although there are
gifferent areas of concentration.

Fishery and Catches: Before the extension of
jurisdiction by Canada, catches averaged about
26 000 tons annually, but have only averaged abcut
4 000 tons since then. Although the traditional fishery
was inside the Canadian zone, catches in recent years
have primarily been from tha Regulatory Area taken as
by-catch in the Greenland halibut fishery. It has been
reported that by-catches by EU-Portugal and EU-Spain
listed as roundnose grenadier in NAFO statistics since
1987 are actually roughhead grenadier. Actual round-
nose grenadier catches ¢f between 50 to 60 tons were
taken in 1995 and 1996.

Catoh’ TAC?
{('000 tcns) {000 tons)
1994 4 11
1995 4 3
1996 3 3
1997 - c*

' Provisional reported catches.
2 Canadian Zone only.
® Under moratorium,
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Data: Limited sampling of the by-catch discarded in
the EU-Spain Greenland halibut fishery. Surveys
conducted by Canada (Div. 2G to Div. 30) and Japan
(Div. 2GH) in 1998,

Assessment; Not possible to provide an estimats of
the absolute size of stock.

50

State of the Stock: Due to limited data not possible to
determine.

Recommendation: Not possible to provide any advice
for this stock. :

Sources of Information: SCR Doc. 97/74; 3CS Dac.
96/10, 13.




Calch/TAC ('000 tons)

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

Background: Silver hake in these Divisions are found
in deep, warmer waters of the central Scotian Shelf,
generally off the continental slcps and in deep basing,
This stock is considered 10 be separata from those of
Georges Bank and Gulf of Maine Areas.

Fishery and Catches: The 1296 catch was sub-
stantially below the TAC due to allocations to parties
which did neot participate in the fishery. Under
regulations implemented in 1994 to minimize cod,
haddock and pollock by-catches, the non-Canadian
fishery was restricted through modifications to the
Small Mesh Gear Line to water deeper than 120 m,
but as a result of exemptions the distribution of fishing
in 1994-96 was closely similar to that in 1990-23. Use
of a separator grate in codends was mandatery, and
was estimated to have reduced caich rates by about
5%. Catch by the nen-Canadian fleet was 22 000
tons.” A Canadian small vessel fishery operated in the
vicinity of Emerald and LaHave basins in 1896, and
caught 3 500 tons.

Catch - TAC Projectec catch
('000 tons) Set ('000 tons) atFg, ('000 tons)
1994 g 30 51 {40y
1995 18 80 70 (501
1996 27 60 64
1997 21 50 49
' Provisional

2 See special comments, NAFOQ Sci. Council. Rep,, 1993
% See special comments, NAFO Sci, Coungil. Rep., 1994

* Estimated

300

260
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Data: Calch, effort and sampling data were collected
from the non-Canadian fishery by Canadian observers,
Data for the Canadian fishery came from both
observers and the Canadian statistical system.
Abundance and biomass by age were derived from

51

F {average age 3-5)
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the Canadian July Div. 4VWX research vessel survey.
An estimate cf the 1996 year-class strength was
obtained from the October Canada/Russia O-group
survey. -

Assessment. Catch-at-age from 1879 to 1996 were
included in a bias correcting formuiation cof ADAPT
using research vessel surveys (O-group and July
survey for ages 1+) and age disaggregated non-
standardized CPUE as tuning indices. Aretrospective
pattern where F was systematically underestimated
and numbers overestimated was present in the results
of the population analysis. The degree of
overestimation ranged between 15 and 50%, with a
tendency to increase with age. To correct this,
numbers from the population analysis were adjusted,
on an age-by-age basis, for prejection purposes..

Fishing Mortality. Average F for ages 3-5 {the main
age groups in the fishery) was estimated to be C.2 in
1296, but given the observed retrospective pattern
may have been as high as 0.4,

2

I |
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1978 1980 1982 1984 1986 1088 1990 1992 1994 1996 1998

Year

Recruitment. Both the 1995 and 1996 year-classes are
thought to be above the 10 year geometric mean from
SPA of 0.8 billion, at 1.0 and 1.8 biliion respectively.

Msan weights-at-age: Commercial mean weight-at-
age dropped in 1993 and has stabilized at lower
levels in 1995 and 1996. Research vessel mean
weight-at-age showed a similar declining trend, and
the year-classes prasently exhibiting low weights-at-
age are expeclted to continue this pattern throughout
their lifespan. '

Biomass: Total fishable bicmass (beginning of year
ages 3+) showed a declining trend from 1284 tc 1392,
but has increased in more recent years.
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State of the Stock: Estimates of fishing mortality from
1994 to 1996 were well below the F,, level. Survey
estimates of numbers and biomass have shown an
increase, while the reductions in weights-at-age noted
since 1992 have stabilized. Strengths of the incoming
1995 and 1996 year-classes are estimated to be
above average, and fishable bicmass has increased
since 1992. Based on these factors, the stock
appears to be rebuilding.

Forecast.
Option Basis Predicted catch
Fos = 0.70 85 000

assuming a catch of 20 500 tons in 1297,

Recommendation: For silver haks in Div. 4VWX the
calculated cateh at a target fishing level of by, in 1998
is 65 000 tons.

Special Comments: Afthough the 1898 catch at Ry,
is calculated at 65 000 tons, about 20 000 tons of this
is centributed by the 1996 year-class. The high level
of uncertainty about the estimated size of this year-
class should be taken into account by discounting its
calculated " contribution, 1o some exten:, when
determining an appropriate TAC level for 1998,

Sources of Information: SCR Doc. 87/1, 3, 47, 51,
54, 89, 75; 8C5 Doc. 97/3.
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Greenland Halibut in Subarea 0 + Divisions

Catch/TAC (‘000 tons)

1B-1F S0 T T T T T T T 1 —
—_—— LIV,
Background: The Greenland halibut stock in Subarea 400 —— \.D'V;stwg?een\and(TmaW)
0 + Div. 1B-1F is part of a commaen stock distributed -
in Davis Strait and south ic Subarea 3. 5
Z 300
Fishery and Catches: Due to an increase in offshore > 0 .
effort, catches increased-abruptly from 2 CCO tons in ] i .
1988 to 16 000 tons in 1990 and have remained above 3 200~ o
10 000 tons annually since. é [ ]
< : A -
Catch' TAC ('00C tons) 100 - .
('000 tons) Recommended Autonomous : ] ]
: '0 AR RS RN (NSNS U BNV (RN VU DU B R
1994 10 25 11 1986 1968 1950 15892 1994 1998 1998
1995 11 11 11 Year .
:gg ﬂ_) : H H Recruitment. Pcpulation estimates at age 1 of the
: 1992-94 year-classes have declined in recent years
' Provisional. compared to the presumably good 1991 year-class,
? Including Div. 1A inshore. but are still considered to be at or above average for
the last decade. The 1995 year-class is estimated to
S S N AR SRR AR LS RN ARSI be the best in the time series. -
r . TAC 3
30| —a-— Offshare - Biomass:
[ | —a&— Inshore ]
25:_ sesrsastsasaanss 3 120 T T T T T T T X
n 3 110 . -
F E o N B Div. 0B E
20 B o oiv. 180 |
: : Toor -
15— —: <] 80 e
F : o °or ]
1DE - _: g’ 70 -
L . @ B0 .
o ] 7} F -
5F - g sor .
i 2 eof -
of el Tl b B dedgettctol 30k S TR S OR (G .
1960 1965 1970 1975 1980 1985 1980 1985 2000 o and Japan/Greenland i
Year 20 C {Div. 1BD} surveys. ]
Data: Catch-at-age data were available for or . ! i L i PR .
assessment from Div. OB and SA 1. Standardized and 10955 1988 . 1990 1982 . 1004 1996
unstandardized catch rates were available from Div. Year o

1CD. Recruitment data were available from Div. 1AB. )
State of the Stock: Data from 1996 were limited but

Assessment: No analytical assessment could be indicated no changes compared to 1995 i.e. the
performed. Standardized catch rates have decreased decline in the stock observed until 1994 seems to
since 1992 and continued to decrease in 1996, have stopped and the stock has apparently stabilized
Unstandardized catch rates increased slightly in 1996 at a lower level compared to the late-1980s and early-
but is still only about half the level of 1991, 1990s.

Fishing Mortality. Level not known. Recommendation: The TAC for 1998 should not

exceed the current level of 11 000 tons for Subarea 0
+ Div. 1BCDEF based on the relative stabllity of the
stock.

Special Comments: The possibility of the existence
of an isolated inshore population in Cumberiand
Sound (Div. 0B) is under investigation,

Sources of Information: SCR Doc. 97/21, 38, 39, 48,
53; SCS Doc. 97/3, 4, 7, 8, 11.
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Roundnose Grenadier in Subareas 0 + 1

Background: The roundnose grenadier stock in Davis
Strait is probably connected to other stocks in the
North  Atlantic. The stock component found in
Subareas 0+1 is at the margin of the distribution area.
Canadian and Russian surveys that covered both SA
0 and 1 showed that most of the biomass generally
was found in SA 1.

Fishery and Catches: Recommended TACs have
been at 8 000 tons in the period 1977-95, The advice
for 1997 was that the catches should be restrictad to
by-catches in fisheries targeting cther species. There
nas been no directed fishery for this stock since 1978,

TAC ('000 tons)

Catch’
(*000 tons) Recommended  Autonomous®
1894 DA 8.0
1905 0.3 8.0 55
1996 0.1 0 3.4
1997 0 3.4

! Provisional
* Set by Greenland for SA 1

15lllillr"l_FiiIIFTll\\IiifTIl-llllllllrillu

Caich ]

. TAC ]

10 .

5 308 tons ]

127 tans

) N N IR I G W .
1960 1965 1970 1975 1980 1885 1990 1995 2000

Year

Data: Biomass estimates from surveys in Div. OB
during the pericd 1986-82 and Div. 1CD during the
period 1987-25 were available.

Assessment: No analytical assessment could be
performed.

Fishing Mortality. Exploitation level considered to be
low in recent years,
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Biomass: There are no recent estimates of biomass for
the entire stock area.
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No roundnose grenadier were observed in Div. 1B,

- State of the Stock; The stock seems to be at a very
low level. The reason for the changes in the stock is
not Kknown.

Recommendation: There should be no directed
fishing for roundnose grenadier in 1998. Catches
should be restricted to by-catches in fisheries
targeting other speciss.

Sources of Information: SCR Doc. 97/11, 22; SCS
Doc. 97/3, 4, 11.
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The Council was requested ty Canada to: review the status of the cod stock in Divisions 2J+3KL and to provide
estimates of the current size of the total spawrning stock biomass, together with a description of recent lrends [see
Agenda at Appendix V, Annex 2, Item 3). The Scientific Council response is as follows:

Cod in Divisions 2J, 3K and 3L

Background: Cod in these Divisions are considered
a single stock complex. Howsver, genetic and tagging

data suggest the existence of relatively discrete sub-

components. Extensive migrations occur, particuiarly
between the inshore and the offshore. Some fish
aoverwinter inshore. The refationship between inshore
and offshere fish is poorly undersicod,

Fishery and Catches: The rapid decline in the
rasource in the early-1990s led to reduced TACs and
eventually t¢ a moratorium on commercial fishing in
1992, Some non-commarcial fishing was permitted in
1983 and 1984, not in 1895, but again in 1996.

TAC (000 tons)

Catch’
('000 tons) Recommended Agreed
1904 1.3 0 0
1995 0.3 0 0
1996 1.7 0 0
1987 - 0 D
' Provisional,
000 [ T ¥ T T I T T T T ] T .r T T I T T T T I T T T LI
I Inshore b
800 _
L —&— QOifshore | |
i o Total 1
600 « TAC i
400 _
2001 ]
ol 1 0 1 AR R B *i“..-.lfi-.'-. ]
1950 1960 1970 1980 1980 2000
Year

Data: ¢ SCR documents addressing various aspects
of the stock form the basis for this assessment.

Assessment: Stock status was estimated based on
survey abundance indices, biolcgical data and an
analytical assessment.

Fishing Mortality. Based cn SPA, fishing mertality on
fully recruited age groups was relatively stable at
about 0.5 from 1877 to 1987, but increased rapidly to
1989. Fishing mortality rose above 1.0 in 1990 and
continued to increase until the moratorium was
introduced in 1992.

Recruitrment. The number of 3 year olds estimated by

the SPA indicates that recruitment has been very low
since 1987. Thers is some evidence from the inshore
that the 1990 year-class may have been less weak,
however, very few survivars from this year-class
appeared in the offshore at age 3 and older hased on
research survey data.

Pelagic juvenile fish surveys carried out in August-
September during 1994-96 provide an index of year-
class strength. The abundance of pelagic juvenile
cod decreased by a factor of sight from 1984 to 1986.
Year-clags strength from these surveys predict that
recruitment at age 3 for the 1996 year-class will be
extremely low. .
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Biomass: Autumn research vessel survey index of
biomass in Div. 2J+3KL declined abruptly in the early-
1990s. The 1996 estimate is slightly higher than the
previous year but remains extremely low.

‘SBequentiai population analysis estimates suggest that
the age 3+ biomass remains extremely low.

State of the Stock: The stock remains at a very low
level with only very weak year-classes entering the
mature population and very few older fish. It is
possible that marine mammal! consumption of juvenile
cod is impeding recovery.

Recommendation: Stock rebuiiding requires that the
moratorium be maintained and that fishing-related
mortality be kept fo the lowest possible level.

Special Comments: Ocean coﬁditions continue to
moderate relative to the eariy-1990s. This may be
beneficial to biotic factors such as growth rates.

Sources of Information: $CR Doc. 97/40, 41, 43, 46,
49 57, 59, 62, 63,

1298
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Redfish in Subarea 1

Background: There are two species of commercial
importance in Subarea 1 golden redfish {Sebastes
marinus L.) and deep sea redfish (Sebastes mantella
Travin). Relationships to other ncrth Atlantic redfish
stocks are unclear.

Fishery Development and Catches: During the last
decade, redfish were taken mainly as by-catch in the
trawl fisheries for cod and shrimp. Both redfish
species were mixed in the catch stalistics since no
species specific data or information to precisely split
the catches by species were available. Recent catch
figures do not include the weight of substantial
numbers of small redfish discarded by the trawl
fisheries directed to shrimp.”

TAC {'000 tons)

Catch'’
{'000 tons) Recommended Autonomous
1994 1 + 19
1995 0.9 0 19
1998 0.9 0 19
1997 0 19
' Provisional.

+ no TAC recommended, catches should be limited to by-catches
and kept at lowest possibie level.

30:_ . Tac __:J
F Catch | 5
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10k 3
r 862 tons b
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Year

Data: No data on commercial CPUE were available.
During the period 1962-80, the mean fish size in the
catches declined from 45 1o 35 cm, with the biggest
reductions occurring during the 1970s. Lengih
frequencies derived from the Greenland hottom trawl
survey using a shrimp trawl revealed that the shrimp
trawl selects all fish sizes <20 cm representing the
present size compasition of the stocks. Recent stock
abundance, gicmass and length structure were
derived from annual bottom traw! surveys.

Assessment: No analytical assessment was possible,

Aecruitment. Pre-recruits (<17 cm) were found to be

56

EU-Germany Abundance (millions)

very abundant as indicated by'the survaeys.
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Biomass: Survey results revealed dramatic declines in
survey abundance and biomass indices of golden and
deep sea redfish (217 cm) to an extremely low level.
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State of the Stock: The stocks of goiden and deep
sea redfish remain seversly depleted. Short term
recovery is very unlikely.

{suoyjiw) sauepundy AsAing dwlyg puejussrg




Recommendation: Nc directed fishery should occur
until the stocks have recovered substantially. By-
catches in the shrimp fisheries should be limited to the
lowest possible level,

Special Comments: Long-term recovery of golden
and deep sea redfish stocks in Subarea 1 from their
severely depleted status depends on future
recruitment. Any catches will reduce the probability of
this event. Concern is expressed about the continued
lack of recruitment to the fishable biomass. However,
the extent of the impact of by-catch in the shrimp
fishery is stll unknown,

Sources of Information: SCR Doc. 97/5, 39, 56; SCS
Doc. 97/4, 11,
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Other Finfish in Subarea 1

Background: The resource of other finfish in Subarea
1 are mainly Greenland cod, American plaice, Atlantic
and spotted wolffishes, starry skate, lumpsucker,
Atlantic halibut and sharks.

Fishery Development and Catches: Total combined
annual catches of theses species varied around 3 500
tons {mainly Greenland cod) over the last 10 years,
They were taken by offshore trawl fisheries directsd to
shrimp, cod, redfish and Greenland halibut, by
longliners operating both inshore and offshore and by
pound net and gillnet fisheries in inshore areas only.
In 1896, reported catches of other finfishes amounted
1o 3 367 tons and were dominated by Greenland cod
{63%) and the category of non-specified finfish {18%).
Recent catch figures do not include the weight of
substantial numbers of small finfish discarded by the
trawl fisheries diracted (o shrimp.

Data: No data on CPUE, length and age composition
of the catches were available. Length frequencies
derived from the Greenland bottom trawl survey using
a shrimg gear ravealed that the shrimp traw! was
capable of catching all predominant fish sizes in the
stocks of American plaice, spotted and Atlantic
wolffish and starry skate. Assessments of recent stock
abundance, biomass, and length structure for thess
stocks were based cn annual botiom trawl surveys
conducted by EU-Germany and Greenland.

Assessment. No analytical assessment was possible
for any of these stocks. )

Recruitment. There are presently no indications of
strong recruitmant in the stocks of Amaerican plaice,

- Atlantic and spotted wolffishas and starry skate,

Biomass Indices: Survey results revealed dramatic
declines in survey abundance and biomass indices for

American plaice, Atlantic and spotted wolffishes and

starry skate to an extremely low level,
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State of the Stock: The stocks of American plaice,
Atlantic and spotted wolffish and starry skatss remain
severaiy depleted: Short term recovary of the stocks is
very unlikely.

Recommendation: No directed fishery should occour
until the stocks have recovered substantially. By-
catches in the shrimp fisheries should be limited to the

1992 1994 1996 1998




lowest possible leval, No infermation can be provided
for Greenland cod, lumpsucker, Atlantic halibut and
sharks.

Special Comments:  Recovery of the stocks of
American plaice, Atlantic and spotted wolffishes and
starry skate in Subarea 1 from their severely depleted
status depends on future recruitment. Any catches will
reduce the probability of this event. Concern is
expressed about the continued recruitment failure,
However, the extent of the impact of by-catch in the
shrimp fishery is still unknown.

Sources of Information: SCR Doc. 97/5, 39, 55, 8CS
Doc. 87/4, 11.

59

3C 4-19 Jun




Catches ('000 tons)

SC 4-19 Jun

Greenland Halibut in Division 1A

Background: The population occurs inshore in Div.
1A, and is considered tc be recruited from the nursery
grounds south-southwest of Disko lsland and in the
Disko Bay. Mature individuals do not contribute back
to the spawning grounds. No TACs have been estab-
lished for this population.

Fishery and Catches: The fishery is mainly conducted
with longlines and to a varying degree Qillnets. Effort
has increased in Disko Bay ang Upernavik, and
decreased in Uummannag. There was no offshore
catch in 1996,

Catches’ TAC-97*
{'000 tons) 1994 19096 1906 Recomm.
Cisko Bay’ 52 7.4 7.8 -
Uurmmannag 4.0 7.2 4.6 -
Upernavik 4.8 3.3 4.8 -
Total 1A 14.0 17.9 17.3
' Provisional,
2 No TAC advised
* Formerly named llulissat.
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Data; Catch-at-age data wers available for years
1988-66 at Disko Bay, and for most years in this
period at Uummannaq and Upernavik. Data on mean
fength in commercial catches and on weight

categories in landings were available. A recruitment

index for age 1 and biomass as well as abundance
estimates for the stock were available from trawl
survays. Catch rates and mean length were avallable
from inshore longline survay.

Assessment: The recent level of fishing martality
colld not be estimated. Indications of averfishing at
Uummannag were suggested by analysis of catch
composition which has changed significantly towards
a higher exploitation of younger age-groups. Survey
results in 1996 in Disko Bay did not indicate major
changes in total abundance or catch composition and
the stock still seerns to be growth overfished.

Recruitment. Recruitment after the 1991 year-class
has declined but was high refative to previous years,
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The 1995 year-class seems to De the highest on
record in the inshore as well as offshore areas. Large
numbers of the 1995 year-class were also observed
outsid e the traditional nursery area, especially north of
Diske lsland.
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State of the Stock: Thete were no signs of collapse
of age-structure. However, the stock at Diskc Bay and
Uummannaq appeared 1o be growth overfished.

‘Recommendation: !tis recommended that the fishery

is not increased above the recent catch level
Separate TACs should be considered for each of the
three inshore areas.

Special Comments: Bacause the stock is dependent
on recruitment from Davis Strait, exploitation of the
spawning stock and by-catches taken in the shrimp
fishery should ke taken info account when managing
the fishery in the fjords. :

A mote cautious harvest sirategy for the stock
components should be adopted becausse of the lack
of information on effort from the inshore commercial
fishery.

Sources of Information: SCR Doc. 87/21, 39, 53, 78;
SCS Dec. 97/11.
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b) Special Requests for Management Advice on Fish and Invertebrate Stocks
i) Responses to Request by Denmark {Greenland)

Denmark {on behalf of Greenland) made a special request with respect to Greenland halibut in
Subareas 0 and 1 (see Agenda at Appendix V, Annex 3, ftem 2} as follows:

The Council is asked to provide further information on the following topics:

al  Allocation of TACs to appropriate Subareas (within Subareas 0 and 1).
b)  Allocation of TAC for Subarea 1 inshore areas.

Concerning a), no new data were available since Div. OB has not been surveyed in recent years; see
STACFIS repert (Greenland halibut Subarea 0 + Div. 1B-1F) and NAFO Scientific Councif Reports, 1994,
page 110. The possibility of the existence of an isolated inshore population in Cumberland Sound (Div.
0B) is under investigation.

Concerning b), 99% of the inshore catches in Subarea 1 are taken in Div. 1A inshore areas. The Council
recommended (see assessment report on Greenland halibut in Div. 1A), that with respect to Greenfand
halibut in Div. 1A, separate TACs be considered for each inshore area (Disko Bay, Uummannag and
Upernavik) but could not calculate appropriate levels. The stocks in Disko Bay and Uummannag appear
10 be growth overfished.

X. OTHER MATTERS

The Scientific Council had no other maiters to address.

Xl. ADOPTION OF REPORTS AND RECOMMENDATIONS

At its concluding session on 19 June 1887, the Council received summary presentations by the Chair of each
Standing Committee. The Council then considered and adopted the reports of STACFEN, STACFIS, STACREC and
STACPURB noting that minor editorial changes would be done as appropriate before the reports were isaued as
Appendices to the Council Repart. :

Xil. ADOPTION OF SCIENTIFIC COUNCIL REPORT

Atits concluding session on 18 June 1897, the Councif considered the draft report of this mesting and this Report
of the Scientific Council was adopted on the understanding that the Chairman of the Council will make the minor
editorial changes as ap_propriate, with the Assistant Executive Secretary.

Xlll. ADJOURNMENT

There being no further business, the Chairman thanked the participants, particularly the Designated Experts, the
Chairmen of the Standing Committees, members of the Ad hoc Working Group on Precautionary Approach and the
Nominating Committee for their dedicated work and support. He also extended his congratutations to the newly
elected members of the Scientific Council Executive. After thanking the Secretariat for their help, the meeting was
adjourned.
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ANNEX 1.. PROPOSAL FC')R'THE 1999 SPECIAL SESSION: PANDALID SHRIMP SYMPOSIUM
Preparad by: P. Anderson’,. J. Angel?, J. Boutillier®, P. A. Koeller* and S. Tveite®
' Alaska Fisheries Science Centre, P. O. Box 1638, Kodiak, Alaska 99615, USA
2 Canadian Association of Prawn Producers, 15 Dartmouth Rd., Bedford, Nova Scotia, Canada B4A 3L9
3 Pacific Biological Station, Nanaimo, British Columbia, Canada VOT 256
* Badford Institute of Qceanography, P, O, Box 1006, Dartmouth, Nova Scotia, Canada B2Y 4A2

5 Institute of Marine Resources, P. O. Box 1870, N-5024, Bergen, Norway.

Presentad to Council by: P. A. Koeller
Introduction

Péndalid shrimp are heariy circum-boreal in distribution, with majer fisheries from California to the Bering Sea in
the NE Pacific, the North Sea to the Barents Sea in the NE Atlantic, and the Gulf of Maine to Greenland in the NW
Atlantic. Smaller fisheries are alsc found in the NW Pacific fram Japan to the Sea of Okhotsk (Fig. 1, FAO Yearbook).

Glcbally, Pandalus borealis is by far the most important Pandalid in landed weight and value, although other
closely related species are of significance locally, particularly in areas of the North Pacific. In 1994 the worlc Pandalid
shrimp catch amounted to 270 000 metric tons with landed value of about $500M, U.S.

. Some Pandalid shrimp populations have shown large and rapid fluctuations’in abundance due to environmental
and ecological influences, fishing pressure, or a combination of these factors, Indeed, the 1st International Pandalid
Shrimp Symposium (Frady, 1981) was prompted by large decreases in the Alaska fishery in the late-1870s which
continued to the mid-1980s (Fig. 1). Hypotheses on the cause of the downturn focused on environmental effects,
_ especially temperature changes. Recent increased catches in some parts of the Northwest Atlantic may be due to
decreased predation pressure by depressed groundfish stocks, in combination with favourable environmental
conditions. These interacting factors greatly complicate stock assessments, The lack of reliable recruitment predictors
is one of the main bottlenecks to predictive analytical assessments for many Pandalid stocks.

Review of Recent Meetings

The 1979 Alaska Symposium reviewed all Pandalid fisheries, discussed assessment methodclogies with emphasis
on quantitative models, and described environmental influences on abundance. The desirability of multispecies
assessments was emphasized. Since then scientific meetings have been more restricted in foCus both by subject
and area. NAFO spconsored twe meetings on shrimp ageing to fill an important knowledge gap at a time when
fisheries for Pandalus borealis were developing in the Northwest Atlantic: a 1981 workshop held in Nova Scotia and
Quebec {Fréchette and Parsons, 1981) concentrated on the interpretation of length frequency distributions; the follow-
up working group- meetings held in lceland during 1989 focused on the potential applicaticn of various length-based
population models in the analysis of specific stocks. Geographic representation was relatively wide (Gulf of Maine,
Davis Strait, Gulf of Alaska, Icelandic and Scandinavian stocks were discussed), but the report (Parsons, 1988}
regretted the absence of representatives from the USSR and Japan. A Canadian Atlantic Fisheries Scientific Advisory
Committee workshop in Ottawa during 1989 (Mohn et al,, 1992) was prompted by the lack of quantifiable management
objectives in new Canadian fisheries. The research issues identified included analysis of histarical data sets to identify
predator-prey or environmental effects; and work on assessmant methods such as survey trawl selectivity, CPUE
corrections, SPA and vield-per-recruit applications and siock definiticn. In 1991 the ICES Working Group on
Assessment of Pandalus Stocks introduced a notable group of papers at the Statutory meeting in La Rochelle {(Anen.,
1981}, In addition to distribution, abundance changes and gecgraphical comparisons of biological parameters, papsrs
were presented on the cansumption of Pandalus by groundfish in the North Sea, the Canadian Northwest Atlantic, the
Barents Sea, and off Iceland. In 1994, the ICES Study Group on Life Histories and Assessment of Pandalus Stocks
in the North Atlantic met in Reykjavik and reviewed Pandalus biology and assessment methcds on a bread scale i.e.
both sides of the North Atlantic {Anon., 1994). itfocused on stock identification, growth {including time at sex reversal),
and natural (especially pradation] mortality as the rmost important aspects of Pandalid biology pertinent to stock
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management. The raview of assessment methods fecused on current abundance indices, analytical assessments and
management abjectives. The meeting's main recommendation was that the parameters for spacies interaction models
be determined. Significantly, the report also noted the absence of members from North America and recommended
future participation from Canada and the U.S. Other meetings of note are asscciated with the development of specific
fisheries e.9. recent NAFC mestings on the Flemish Cap fishery (NAFO, 1894, 1996), or ongoing cooperative
investigations e.g. Russian (PINRO) and Norwegian (IMR) symposia on the Barents Sea and Svalbard area surveys
and assoclated research (Aschan et al,, 1996)
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Fig. 1. World Pandalid shrimp catches, 1977-94. Source: FAQ Yearbook 1996,

The plea for wider geographical representation at regional meetings in the reporis noted above has been reiterated
on an individual basis by many shrimp biologists whe feel their work would benefit from a broader exchange of ideas
than is facilitated by current organizationa! constraints. Daspite a vast amount of discussion in the "grey" literature,
much of which was produced for the maetings noted abcve, there is a regional disparity in stock assessment
methodologies, for example: only a few stocks are assessed "quantitatively” i.e. using length-based VPA, recruitment
and fishing mortality estimation, projections; etc. Some regiong have made considerable advances in defining
predator-prey interactions and applying this information to muttispecies assessments; survey methodologies vary in
sophistication, and managemeant objectives are poorly defined in may areas. A weli organized international meeting
coutd draw on the most advanced research and methods it these topics and make them available to all. The current
interest in the "precautionary" approach to fisheries managament and consideration of “forage" species in managing
fish predators, together with the apparent response of Pandalids to decreased predation pressure noted in some
areas, makes the shrimp-groundfish system an ideal candidate for further cevelopment in multispecies assessment
methods and a good keynote topic for the propesed symposium. The meeting would come at a time when most
Pandalid stocks are healthy - any knowledge gained could then be applied to prevention and maintenance rather than
the "what went wrong?" hindsight approach often taken by meetings of this nature. Previous meetings have often been
restricted to, or dominated by, discussions of P. borealis biology and assessment methods - an international meeting
of this scope would aliow the presentation of criginal research on other Pandalids which, while not as important
economically, woukd provide valuable information that could have wider applications.

From the above, it is apparent that a major Pandalid Shrimp Symposium is highly desirable. The main objeciives
of such a meeting should be t0: .

1. Provide a forum and venue that crosses present crganizational boundaries (e.g. NAFO, ICES, PISCES,
naticnal assessment review processes, co-operative agreements, marketing agencies}.
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2. Present original research and review progress in stock assessment methods and management over the
past 20 years with emphasis on:

- the key ecolegical role of Pandalid shrimp as a food scurce far many commercial finfish species and the
need for multispecies stock assessments,

- the importance of environmental influences as determinants of shrimp stock abundance from a predictive
viewpoint,

- current managesment issues, including management objectives, biological reference points, and fishing
technolcgy and economics in relation to conservation.

We propose that, for administrative convenience, NAFO be identified as the lead agency. We believe that the co-
sponsorships of ICES and PISCES are essential ta the success of the Symposium, because cmission of any one of
the 3 proposed co-sponsoring organizations would result in a regionalization of participation and a degree of
axchange already provided by existing fora, Conseguently, this proposal is considered the-first step in the process
of acceptance and further development of the concept. If approved by the NAFO Scientific Council, a similar proposal
will be presentad to the ICES Statutory Mesting this September in Baitimore. Approval through the PISCES review

process will be sought concurrently. If successful on all counts, each organization will then nominate a co-convenor

(target date October 1, 1897).

September 1999, and Halifax, Nova Scotia is being considered as the date and location because; Halifax is well
situated for travel frem both North Pacific and North Atlantic locations, as well as teing the headquarters for the
proposed lead agency; lead time of 2 years should allow researchers, managers and industry encugh time to prepare
original analyses and includs budget cansiderations; NAFO shrimp stock assessment mastings are held in the autumn,
and the symposium could be planned to coincide.

We propose that the symposium e self-financed through a participation fee. However, government agencies and
industry groups will be asked tc sponsor appropriate aspects such as keynote speaker travel expenses and sccial
evenis. It is expected that costs asscciated with distribution of announcements and publication of proceedings will
be covered by the 3 sponsoring arganizations.

The attached draft program is intended for discussion purpose only, and to indicate the envisaged scope and
emphasis of the propesed meeting. The symposium theme, topics, session design, list of invited speakers, meeting
logistics, etc. will be developed further and finalized by the co-cenvenors.
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NOTE: The following draft is for discussion only.

2ND INTERNATIONAL PANDALID SHRIMP SYMPOSIUM - SCIENCE AND MANAGEMENT AT THE MILLENNIUM

General Propesals;

Location: Halifax, N.S.

Date:; Septemper 15-17, 1999

Possible Venues: NAFO Headquarters, Bedford Institute of Oceanography, Dalhousie University
Target Number of Participants: -+ 100

Note: An overview/keynote paper will precede each sessmn and a panek/plenary

dlscussmn will conclude each session.

Day 1
Session . Stock Assessments and Associated Biological Research

- quantitative methods: length based SPA, yield/frecruit, CPUE correction, elc.

- steck i.d.: distribution, migration, gensiics, morphometrics

- age/growth/reproduction, etc.

- survey methods:survey design/estimation, trawl selectivities, alternative survey methods

Day 2
Session il Management Strategies

- overview of current management regimes

- biological reference points and conservation limits

- assessment review mechanisms, industry/government coaperation
- management under uncertainties

Session Ill.  Harvesting, Processing and Marketing

- progress with selection grates: by-catch reduction, shnmp size sorting
- bio-economic models
- harvesting strategies -

Day 3
Session IV. . Environmental and Ecological Influences

- hydrographic factors affecting shrimp poputations
- predictive relationships

- predator-prey interactions

- multispecies modsls

Session V Summary
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APPENDIX I. REPORT OF STANDING COMMITTEE ON FISHERIES ENVIRONMENT (STACFEN)

Chairman: M. Stein Rapporteur: K. Drinkwater

The Committee met at the Keddy's Darimouth Inn at 9 Braemar Drive, Dartmouth, Nova Scotia, Canada, on 5 and
12 June, 1897, to consider environment-retated topics and report on various matters referred to it by the Scientific
Coungcil. Scientists attended from Canada, Cuba, Denmark (in respect of Faroe Islands and Greenland), European
Unian, Japan, Norway, Russian Federation and the United States of America.

The Committee reviewed the following documents: SCR Doc. 97/4, 5, 6, 12, 13, 14, 17, 28, 63; SCS Doc. 97/3,

1. Chairman’s Introduction
The Chairman welcomed the members to the June 19897 Mesting of STACFEN.
2. Invited Lecture

The Chairman introduced Dr. Johanne Fischer of Memarial. University of Newfoundland who presented & paper
entitled 'Niche space occupied by common fish species off Newfoundland which was coauthored with Dr. R,
Haedrich. The following is & summary:

Data from groundfish scientific surveys on the continentat shelf of northeast Newfoundland {2J3KL) were
used to examine the relationship between abundance of fish species at individual stations, botiom
tamperature, and depth in the period 1978 1o 1993. The observed abundance (Q) of 18 common fishes
within temperature and depth categories (-2 to +5°C, 50 to 1 000 m} was compared with the expected
abundance (E) assuming catches to be proporticnal to the sampling effort. Calculations of the deviation
of observed from expected abundance in each cell, {O-E)fE, was used to determine avoided and
preferred temperature-depth categories. The individual pattern of preferred categories was considered
to represent the realized niche of a species. The width of individual niches (H,) was also estimated
based upon the distance from an expected distribution. The niche shape for all years combined for
each fish species was clearly distinct with the depth axis being more restricted than temperature axis
for many species, probably a result of the available narrow temperature range. The width of the
realized niche was not associated with a species overall abundance. -

The period 1978 tc 1993 was one of declining sea temperatures and heavy fishing pressure over the
Newfoundland Sheli. Environmental stress (decrease in abundance and/or average size) during this time
appeared to influence shape and width of the realized niche space. Some species, such as Arctic cod,
roughhead grenadier and Greenland halibut, responded by avoidance of formerly preferred niche
spaces. Other species, such as American plaice, redfish and capelin, extended their niche space. All
of these species showed a shift towards deeper waiers. Preliminary results indicate that an examination
of shift in niche space might serve not only as an additional indicator for environmental stress but atso
help in predicting fish distribution over large areas.

3. Marine Enﬁironmental Data Service (MEDS) Report for 1996 (SCR Doc, 97/14)

The inventory of oceanographic data obtained by MEDS during 1996 was presented along with information on
several new initiatives.

i} Hydrographic data collected in 1996

Data from 4 075 oceanographic stations collected in the NAFQ area were sent directly to MEDS in 1996 of
which 841 have been archived and the remainder are awaiting to be archived. An additional 4 629 stations
were recelved through IGOSS (integrated Global Ocean Service System). Data known to have been
collected during 1996 but which have not yet been received by MEDS includes over 130 stations off West
Greenland occupied by German and Danish scientists. The number of siations received directly by MEDS

- decreased Dy approximately 15% from that cbtained in 1995 while the number of stations obtained through
IGOSS remained about the same.
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ii)

iii)

vi)

)

Historical hydrographic data holdings

Data from 1 325 oceanographic stations collected prior to 1996 were obtained during the year,
approximately 5% of those raceived in 1995. The large number in 1985 was unusual, however, due o a. _
reprocessing of the entire temperature and salinity dataset from the Bedforg Institute of Oceanography,

‘Dartmouth, Nova Scotia.

Drift-bi.ioy data

A total of 129 drift- -buoy tracks wero received by MEDS during 1986 representing over 438 buoy months.
The total number of buoys is an increase of 16 over 1995 and the number of buoy menths is 33% more than
during 1995,

Wave data

In 1896, 98 769 wave spectra were processed, mostly from the permanent network of moored wave bucys
in the area. This represents a decrease of approximately 17 000 compared to 1995,

Tide and water |evel data

MEDS procésses and archives' cperational tidal and water level data obtained frcm the Canadian -
Hydrographic Service (CHS). The data is derived from the CHS active permanent water level network. A
total of 84 statuons were processed during 1896,

Recent activities :

MEDS has -been active in five other recent initiatives. They have been involved, along with others, in
developing (1) an Atlantic coastal Monitoring Proposal, (2) a distributed database on toxic chemicals, and
(3) products from RADARSAT. They also are responsible for (4) the management and archiving of data
coilected in the Canadian Joint Global Qcean Flux Study (JGOFS) and have begun (5) an Ocean Data

" Rescue Prolect to identify and obtain datasets not presentiy held by MEDS.

Review of En\nronmental Studies.in 1996

Subareas 0 and 1 (SCR Doc 97/4, 97/13; SCS Doc. 97/4)

During the annual German groundfish survey (SCS Doc. 97/4) CTD measurements were taken at 55 fishing

~stations and along 2 NAFO standard sections off West Greenland (Cape Desolation and Fylla Bank).

Menthly air temperature anomalies at thres sites in Greenland and changes in the ice cover in the northern
North Atlantic- were described (SCR Doc. 97/15). In contrast to the very cold winter conditions during the
early-1990s, air temperatures around Greenland during the first faur months of 1996 were warmer than the
long-term mean. Although the summers ware slightly colder than normal, December was relatively warm.,
On East Greenland at Angmagssalik iemperatures throughout the year tended to be warmer than usual.
High interannual variability is common in Greenland air temperatures, thus the return to above normal
temperatures for the first time in almost a decade should not necessarily be taken as the beginning of a
long-term warming trend. Indeed, there has been significant cooling over the past 30 years and only time
will tell whether a true reversal in this trend has occurred. As a result of the milder air temperatures in winter
and spring, sea ice conditions were near normal around Greenland and off eastern Canada. . Sea
temperatures on Fylla Bank showed significant warming with the deviation frem the mean for the 0-200 m
layer being almost +1.6K and the second highest value since the record began in the early-1960s. This
layer has been warming since 1992, Temperatures in the deeper depth layers show similar trends to that
in the upper 200 m.  This warming is believed to be associated not only with the increase in air
temperatures but also with increased advection of warm water oy the Irminger Current inte the Labrador Sea

region along the West Greenland slope. The air temperature and sea ice trends are refated to the North
Atlantic Oscillation (NAQ) Index.

Results from a study of the variability inthe infiux of the warm lrminger Current during the past four decédes .
was presented {(SCR Doc. 97/13). This was part of the Russian-German collaborative climate study (sea item

'8 below). Data were primarily taken from NOAA's World Ocean Atlas. Analysis was performed using a new
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oceanographic software program under development, the Ocean-Data-View, provided by the Alfred-
Wegener-Institute in Bremerhaven, Germany. Changes in the heat supgly inlo the Labrader Sea from the
Irminger Current during each decade from the 1950s to present were examined. Warm Irminger water was
located on and near the continental slope around the Labrador Sea during the warm 1960s. Cocling of the
Irminger water and weaker penetration info the Labrador Sea was observed during the 1980s.

Subareas 2 and 3 (SCR Doc. 97/17, 29)

Hydrographic data (116 CTD stations} from around Flemish Cap in July 1996 were discussed {SCR Doc.
97/17). The water column was highly stratified with the coldest waters in the cold intermediate layer (CIL)
corresponding tc the 75-150 m depth rangs. Horizontally, there was a latitudinal gradient with colder
temperatures in the north. Temperatures at mid-depths (50, 100 m) were warmest on the Bank. Waters on
the Bank were also fresher than the surrounding waters resulting in their being less dense. Three water
types were identified. The central part of the Cap consists of Labrador Current water heated by the sun,
Labrador Current water tends to surrcund the Bank .while mixed water containing North Atlantic drift water
appeared between 200 and 300 m. The presence of the latter water mass coincided with a break in the
distribution of redfish with no fish being found in the warmer waters.

Curing the spring of 1997, 4 siandard sections were occupied off Newfoundland (SCR Doc. 97/28). In
contrast to the warm conditions in 1996, alr temperatures have been mostly below normal arcund
Newfoundiand during 1997. The January ice coverage was less than normai on the Newfoundland Shelf but
as temperatures ccecled in February and March the ice edge spread beyond the leng-term median. By April
the offshore ice edge had retracted inshore. Temperatures at Station 27 were warmer than average in
January continuing the conditions observed in 1996 but the waters cooled through and into the spring.
Salinities were fresher than nomal during the late winter and early spring. Ocean temperatures on the
Grand Bank and aiong the east coast of Newfoundland were generally below normal (up to 1K) in the upper
100 m of the water column. On the Bonavista Line, the CIL contained temperatures below -1.5°C, but the

,Cll. area was near normal. In general, meteorological and ice conditicns during tate autumn of 1996 and

early 1997 resulted in a continuation of moderate cceanographic conditions during early 1997, By mid-winter
and into early spring air temperaiures were below normal which resulted in increased ice cover and colder
than normal spring upper fayer ocean temperatures, particularly in the inshore regions.

Subareas 4, 5 and 6 (SCR Doc. 97/6; SCS 97/3)

Russian scientists reported that studies have been continuing on the interannual and seascnal variability of
the thermal fronts betwsen the sheli and siope waters and of the northern edge of the Guif Stream (SCS
87/3). These fronts have generally been moving northward in recent years. Relationships between frontal
movements and fish stock abundance are being examined. They also reperted that a total of 70
hydrographic stations were occupied during their annual silver hake survey in October 19396,

Monthly monitoring of surface and bottom temperatures on a transect across the Middle Atlantic Bight
reveaied the lowest values in the 21 year record. The annual average ancmaly was -1,9K at the surface and
-0.8K near boitom. Surface salinities along this same transect were also at a minimum {1.17 psu below the
1978-82 mean). Near surface temperatures acress the Guif of Maine transect were also cooler than normal
by t.1K but in contrast the near bottom water was 0.2K above nermal. No surface salinity data were
reported for the Gulf of Maine in 1996, but thermal-salinograph data collected aleng the transect are
undergoing calibration.

Interdisciplinary studies {SCR Doc. 97/5)

Changes in the demersal fish assembiages off Greenland and their relationship with changes in near-bottom
lemperatures were explored based upcn groundfish surveys during 1982-1396 {SCR Doc. 87/5). In
comparison with the 1980s, the aggregated fish biomass for all species off East Greenland doubled while
off West Greenland they decreased by 96%. Fish abundance indices also increased off East Greenland
while they decreased slightly off West Greenland. The near average or warmer near bottom temperatures
{using stratum means) did not indicate any unfavourable environmental conditions for fish growth and
reprodustion during the 1990s. Due to the high temporal and spatial variability in temperature especially off
East Greenland, a question arose as to the usefulness of stratum means for temperature. However, good
correlations between temperature time series at station 4 on the Fylia Bank Section and the stratum means
suggest the latter are capturing the long-term trends.
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5.

Overview of Environmental Conditlons in 1996 {SCR Doc.597/63)

A review paper was presented based on several long-term oceanographic and meteorologrcal data sets. The
highlights follow.

i} Annual air temperatures were ahove normal in 1996 in the Labrader Sea region and at their highest level in
over a decade, Maximum temperature ancmalies occurred in winter. Similar warm conditions were
observed south to the Scotian Shelf. At the southern boundary of NAFO, air temperatures were slightly
colder than’ norma! : o o : '

i) The atmospheric mrcuiat:on pattern weakened resulting in'the anomaly of the NAQ index being negatrve
The annual decrease in the NAO index was the 1argest in the over 100-year record.

ity Due to warm air temperatures and weaker winds, ice formed late, was of less areal extent and did not last
as long as.normal off southern Labrador, ‘Newfoundland and in the Guif of St Lawrence lce conditions were
not as severe as 1995 and the prevrous years of the 1990s.

), During 1986, the number of icebergs to reach eouth of 48°N fell relative to 1995. It was considered to be.

an average |Ceberg yeer

v) As observed in the later months of 1995, above normal temperatures were observed throughout most of the

water column at Statron 27 durrng 1998. Temperatures were the warmest in cver a decade

vi)  The volume axtent of the CIL water off Newtoundland during th,e summer was below the tong-term mean and
* s near its lowsst value. There was, however, a slight increase compared to 1895. A below normal amount
of CIL water was observed everywhere from southern Laprador to the Grand Bank.

vii} The CIL waters in the Gulf of St. Lawrence remained cold and their horizontal extent over.the bottom of the
Magdaien Shallows continued to be relatively large. Some maoderaticn was observed as temperatures rose
slightly and the area of ocean bottom coverad by temperatures <0 and <1°C deelrned

vii) Annua! coastal sea temperatures at Boothbay. Harbor and St. Andrews were above average while those at
Halifax were colder-than-normal, a pattern similar to 1998.

ix) Deep water temperatures on the Scotian Shelf (Emerald Basin} and in the Gulf of Maine remained high
during 1996 while in Cabot Strait they remained near normal values. The high tefmperatures on the Scotian
Shelf and in the Guif of Maine were related to the influence of warm slope waters penetrating onte the Shelf.

x) Cold waters were observed near-bottom and at intermediate waters over the northeastern Scotian Shelf and
off southwestern Nova Scotia continuing & trend that began in the mid- 1o late-1980s. There is evidence ¢f
slight warming relative to past years,

Conclusions Drawn from the STACFEN Meeting

After the Chairman’s presentation of highlights from environmental studies in 1985 at the September 1906
Fisheries Commission Meeting, it was decided by the Chairmen of the Fisheries Cammission, that the Scientific
Council repeat this presentaticn at five-year intervals. This would require a presentation during the Septembar
2001 Fisheries Commission Meeting. As concerns the invited speaker for the June 1998 STACFEN Maating, the

Chairman will explore the possibility 1o have a contribution from the Natronal Marine Fisheries Service in Weoods
Hole, MA, USA

National Representatives

The names of two new national representatives responsibie for submltting oceanographic data o MEDS were
provided. These were J. Pissarra (Portugal) and J. Gil (Spain). They join the other representatives: G. Glenn
(Canada), R. Dommguez {Cuba), E. Buch (Denmark), A. Battaglia (France), F. Nast {Germany), H. Ckamura

{Japan), R. Leinebo {(Norway), A, J. Paciorkowski (Poland), F. Troyanovsky l‘Russmj L. J. Rickards (United -

Kingdem) and G. Wlthee (USA)
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Joint Russian/German Data Evaluation (ICNAF/NAFO Data, Status Report) (SCR Doc. 97/12)

The Chairman reported on the Joint Russian/German Oceanographic Data Evaluation project whose objective
is to examine ocean climate variability through cbtaining and evaluating historical hydrographic data, ingluding
data collected by the former USSR. The fourth wotkshop within this project was held during 21-28 April 1997 in
Hamburg, Germany. It concentrated upon the writing of a scientific publication (SCR Doc. 97/13, described
above). The next and iast workshop within the prasent scope of the project is scheduled for 4-11 August 1997
in Murmansk, Russia. Ideas will be developed in order to continue the cooperative research.
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APPENDIX Il. REPORT OF STANDING COMMITTEE ON FISHERY SCIENCE (STACFIS)

Chairman: H. P, Cornus . ' Rapporteurs: Various
. OPENING

The Committee met at the Keddy's Dartmeuth Inn, Dartmeuth, Nova Scotia, Canada during 4-16 June 1897, to
cangider and report on matters referred to it by the Scientific Council, particularly those pertaining to the provisicn of
scientific advice on certain finfish and invertebrate marine stocks. Representatives from Canada, Cuba, Denmark (in
respect of the Farce Isiands and Greenland), European Union (France, Germany, Portugal, Spain and United
Kingdom), Japan, Norway, Russian Federation and the United States of America. Varicus scientists assisted in the
preparation of the reports considered by the Committee.

The Acting Chairman, H. P. Cornus, cpened the meeting by welcoming participants, The agenda was reviewed
and a pian of work developed for the meeting. The Chairman noted thers was some new material on the Precautionary
Approach and other subjects that may need to be addressed, and suggested this matter be considered under 'Other
Matters'. The agenda was accordingly adopted as presented in the Provisional Agenda.

Il. GENERAL REVIEW
1. General Review of Catches and Fishing Activity

As in previous years STACFIS conducted a general review of catches in the NAFO Regulatory Area of Subarea
3 in 1996. Estimates of caiches fram various sources were considered and combined with catches reported
(available to dale) in STATLANT 21A forms in order to derive the most appropriate eslimates of calches for the
varicus stocks in Subarea 3. Contrary to the review in 1998 the astimation of the catches for two stocks caused
difficulties,

Since 1995 there has been a Pilot Observer Program in effect with total coverage of all in NAFO areas on ships
cperating under the flags of Contracting Parties. In addition landings by EU ships from NAFO area were
inspected at the landing site in 1996, Results from the EU-Observer Program in 1996 indicated good agreement
with the officially reported landings for EU member countries fishing in the NAFQC area.

Estimates from Canadian surveillance, howaver, deviated significantly in 1996 for ced in Div. 3M and Greenland
halibut in Subarea 2 and 3 compared ¢ the officially reported landings. The reason for these differences were
unclear and could not be resolved during this June 1997 Meeting. Therafore, STACFIS decided to consider the
range of estimated catches/landings for the assessments of stocks for which significant differences Detween
Canadian surveillance and other sources exist.

lll. STOCK ASSESSMENTS
1. Cod in Division 3M (SCR Doc. 97/7, 18, 28, 42, 50; SCS Doc. 97/3, 4, 9)
a) introduction
i) Description of the fishery
The cod fishery on Flemish Cap has traditionaily been a directed fishery by Portuguese trawlers and
gillnetiers, Spanish pair-trawlers and Faroese longliners. Cod is also taken as by-catch in the directed
redfish fishery by Pertuguese trawlers. Small amounts of cod were taken as by-catch in the shrimp
fishery by Canada and Norway, based on observer data from these fleets in 1993-95, and were”
reported null in the leelandic fishery in 1995 and 1996. The by-catch of cod in the past Russian pelagic
fishery for redfish was also low. The fleet currently operating in Div. 3M includes vessels from nan-
Contracting Parties, mast of them stern-trawlers.

i) Nominal catches

From 1963 to 1979, the mean reporied catch was 32 000 tons, with high variations betwean years.
Reported catches declined after 1980, when a TAC of 13 000 tons was established, but Scientific
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o)

Council regularly expressed its concern about the reliabitity of some catches in the period since 1963,
particularly those since 1980. New estimates of the annual total catch since 1988 were made available
in 1985 (Fig. 1), including non-reported catches and catches from non-Contracting Parties.

The 1996 fishery was very small compared with previous years: most of the flests traditicnally directing
on Div. 3M cod did not participate. Most of the catch was obtained by the Portuguese trawlers as a
direct cod fishery mostly in the second half of the year. Portuguese gillnstters, Spanish pair-trawlers,
Faroese lengliners and non-Contracting Party vessels reduced substantially their presence and catches.
Recant TACs and catches {'C00 tons) are as follows

1987 1988 1980 1090 © 1901 1902 1993 1004 1905 1906 1997

TAC : 13 0 0 0 13 13 13 1 111 6 -
Catch Coomn 200 48 41" 18" 28 18 30 10 3 '
' Includes estimates of misreported catches and catches of non- Contractlng Parties.
 Provisional.
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Fig. 1. Cod in Div: 3M: catches and TACs. -
tnput Data

i) Commercial fishery data

Length and age composition for 1996 catches were available for Portuguese trawlers for March, May
and December. Ages 3 and 5 dominated the catch, as was also reporied from the Russian fleet,

iy . Catch rates.

Portuguese trawl CPUE, deri ved ffom catch and effort data from a sample of the ﬂeet increased since
1980 1o a peak in 1984, then declined 1o 1995 and io 1996

i) Research survey data

Biomass and abundance estimates were available from research vessel bottom trawl surveys conducted
by USSR/Russia from 1977 to 1995, with the exception of 1994 (Fig. 2), with &' concurrent acoustic
survey from 1985 to'1993. The estimates of bottom trawlable biomass in most recent pericd showed
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a maximum level of 37 000 tons in 1989, a minimum 2 500 tons in 1992, and declined fram 8 300 tons
in 1895 to 700 tons in 18986,
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Fig. 2. Cod in Div. 3M: total biomass estimates from surveys.

Stratified-random bottom traw! surveys were conducted by the EU from 1988 to 1996. The surveys also
showed a decline of trawlable biomass from a peak of 104 C0C tons in 1989 to 24 000 tons in 1992, an
increase to 56 000 tons in 1893 and a decrease to 8 800 ions in 1995 and 8 200 tons in 1998,

A stratified-random bottom trawl survey was conducted by Canada in 1996, as part of an overall survey
of Div. 2GHJ and 3KLMNO. Trawlable biomass was estimated at 9 300 tons. There was a reasonably
good fit between the biomass estimates for cod, American plaice and redfish in Canadian survey and
EU-survey in 1996. The comparability of the trawls used in each survey should be investigated.

The peak stock biomass in 1289 indicaled by both EU and Russian surveys was produced by the
relatively abundant 1985 and 1986 year-classes when aged 4 and 3 years, respectively. The increase
of biomass from 1992 to 1993 was attributed to the contribution of the also abundant 1990 and 1991
year-classes.

Estimation of Parameters

A seqguential population analysis (XSA) was carried out for ages 1 to 8+ and yoars 1988 to 1996, Catch-in-
number data correspond 1o the estimates of total annual catch (figures for 1984 revised). Natural mortality
was set at 0.2. The analysis was tuned with the results of the EU survey from 1988 to 1986.

STACFIS stressed that because of uncertainties associated with the fit of the XSA model, the results of the
analysis can only be used to infer trends in biomass and fishing mortalities, and at present could not be
used as a basis for any catch prediction. ’ ’

Assessment Results

The apparent contradiction belween the increase of CPUE from 1990 to 1894 and the decreasing trend of
stock size, sither from the assessment or the EU survey results, was related with the concentration of the
majority of the population in dense shoals. This was cbserved in the analysis of cod catch distribution of EU
surveys. This cbservation could induce an increase in catchability, and therefore the stock was able to
support a fishery with a reasonable vield, even at the lowest biomass levef, and at the expense of high
fishing mortality.
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2.

Estimated fishing mortality was very high throughout the age range of the exploited population in 1992 and
1993. From 1994 onwards, the explaitad population has been mainly restricted to the survivors of the 1991
and 1980 cohorts, but fishing mortalities of these cohorts remained at a relatively high level in 1994 and 1995

(Fig. 3). The lowest flshlng mortality in 1996 is con5|stent with the-decrease of the fishing effort and the catch
in that year.
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" Fig. 3. Cad in Div. 3M: resuits from Seqguential Population Analysis.

s

Total biomass decreases along.the period from a paak value in 1989 and reaches a“minimum in. 1996

. reflectsd in beth Russian and EU survey results. The XSA also cenfirms the relative abundance of the 1985
- . and 18990-1991 year-classes and the weakness of the 1992 to 1994 year-classes.

Limited data f}om the shrimp fisheries in Division 3M indicate only low by- catch' of cod. The low levels

estimated from the observed shrimp fishery may be due, at least in part, to the low stock size, Furthermore,
by catoh data from several fieets f4shmg shnmp are unavailable.

Spawning Stock Bmmass

Spawning of cod on Flemish Cap generally begins at age 5. Spawnihg stock hiomass, assumed to be age
5+ bicmnass, decreased since its record peak in 1980 and reached a record low in 1885 and 1996. New
studies on cod maturaticnincicated that cod age 4 have been mature since 1984.:The decrease of one year

in the age-at-maturity. of the.stock is interpreted as a reaction.of the population'to the decline of the stock.

-Cod in Dlvlsmns 3N.and 30 (SCR Daoc, 97[25 68, 70, 73; SCS -‘Doc. 97!9 10)

a}

Introduction

Nominal catches increased during the late-1950s and early-126Cs, reaching a peak of about 227 000 tons
in 1867. During the period from 1979 to 1991, catches ranged from 20 000 to 50 000 tons. The continued
reduction in recommended TAC levels contributed 10 reduced catches in recent years to a levet of about
10 Q00 tons in: 1993 (Fig. 4); Directed flshenes on this stock ceased about mid-year in 1994. This

-suspensuon continuad through 1.997
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Recent TACs and catches {'000 tons) are as follows:

1987 1988 1989 1990 1991 1982 1993 1994 1995 1086 1997

Recommended TAC Same as agreed )
Agreed TAC 33 40 25 186 136 138 10.2 6‘ C D‘ [}
Reported Catches 42 43 33 18 17 1041 N - L P A
Non-reported Catches - - - 11 12 2.5 0.7 0.8 Cl1 O1
Total Landings .42 43 33 29 29 126 97 27 A7 A7
' Provisional,
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Fig. 4. éod in Div. 3NO: catches and TACs.

Catches during 1996 totalled approximately 175 tons: All reported catches were by-catch mainly from
Canadian long line and gill net fisheries {99 tons} and EU and non-Contracting Parties (76 tons).

input Data

i}

Commercial fishery data

'

Catch rates. There is no 1996 catch rate information since there were no directed fisheries for.cod.

Catch-at-age. Very limited biclcgical sampling data from by-catches were available from Canada only.
Consequently, an estimate of the total removals-at-age could not be derived. STACFIS recommended
that data from by-catches of cod in Div. 3NC be presented in June 1998,

Research survey data

Canadian spring surveys. Stratified-random research vessel surveys have been conducted in spring
by Canada in Div. 3N for the 1971-96 period, with the exception of 1983, and in Div. 30 for the years
1973-86 with the exception of 1974 and 1983.

A new survey trawl (Campelen 1800) was introduced to the Canadian survey starting with the autumn
1995 survey. Extensive comparative fishing with the old survey trawl {Engel 145) and Campelen trawl
was conducled and conversions of 1984 to spring 1295 survey data to Campelen equivalents were
calculated and used in the current assessment. Consequently, comparisons of data from previcus
assessments with those in the current assessment should be approached with caution.

A sharp increase in biomass occurred in 1987 but then declined until 1992 when it was the lowest
observed since 1982, The biomass increased in 1993 but from 1994 o 1996, estimates declined to
very low levels. Abundance estimates for Biv. 3NO suggested similar trends to those observed for
biomass {Fig. 5).
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Fig. 5. Cod in Div. 3NO:; abundance and biomass estimates from Canadian spring surveys.

Estimates-at-age indicated that the year-classes after 1983 have all been iow relative to the year-classes
that supported the fishery in the early- 1880s. The dominant year-ciasses in the 1992 to 1995 surveys
were from the 1989 and 1990 cohort. They were present in the 1896 spring survey but ail disappeared
in the 1996 autumn survey. '

Canadian autumn surveys. Additional stratified-random surveys have been conducted by Canada
during autumn since 1990. Bicmass and abundance estimates for Div. 3NO declined starting in 1991
and have remained low (Fig. 6).
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Fig. 6. Cod in Div. 3NO: abundance and biomass estimates from Canadian autumn surveys.
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Canadian juvenile surveys. Canadian autumn juvenile survey data were available for the period 1989-
94.

Spanish surveys. Stratified random surveys have been conducted by Spain during spring since 1995
in the Regulatory Area of Div. 3NO. Both biomass and abundance indices declined in 1997 from 1996.

Russian surveys. Russian survey data were available for the pereod 1977-93 but no new daia have
been available since that time.

Estimation of Parameters
{iy Sequential population anélysis (SPA)

Sequential population analysis could not be conducted due to the lack of biological sampling.
Consequently, determination of the trends in stock size through SPA was not possible.

Assessment Results
All available data indicate that there are only weak year-classes in the stock and biomass and abundance

are at extremely low levels. Until recently, the stock was made up primarily of the 1989 and 1990 year-
ciasses but the most recent surveys suggest that these year-classes are now at a low level,

Redfish in Divisions 3L and 3N (SCR Docc. 97/64; SCS Doc. 97/3, 97/8, 27/9)

a)

Introduction

. The average reported catch from Div. 3LN from 1852 to 1985 was about 22 000 tons ranging between

10 000 tens and 45 000 tons (Fig. 7). Catches increased sharply from about 21 000 tons in 1985, ceaked
at a historical high of 79 000 tons in 1987 and declined to about 27 000 tons in 1992, Catches in 1993 and
1894 could not be estimated precisely because of discrepancies in the available sources of information,
however, the likely amount is between 18 000 tons and 24 000 tons for 1993 and 3 600 tons to 7 700 tons
for 1984. Since 1894, catches continued to decline to the lowest historically for this fishery at 453 tons in
1996.

From 1980 to 1990 the TAC each year for this stock has been 25 000 tons. The TAC was reduced to 14 000
tons for 1991 and was maintained at that level to 1995. The TAC was reduced further in 1996 to 11 000 tons
and maintained at that level for 1997. The estimated catches for 1994-96 are below their corresponding
TACs and represents the first time since 1985 that the TAC was not exceeded. In some years catches have
been double {1988) and even triple (1987) the agreed TAC.

In the early-1980s the former USSR, Cuba and Canada were the primary fleets directing for redfish. The
rapid expansion of the fishery in. 1986 was due primarily to the entry of EU-Portugal, taking about 21 000
tons. In 1987 various non-Contracting Parties {NCPs), most notably South Korea (now a Contracting Party),
Panama and Caymen Islands began fo fish in the Regulatory Area . accounting for a catch of about 24 000
tons. From 1988 to 1994 NCPs had taken between 1 000 tons and 19 000 tons annually, however, they have
nct fished in Div. 3LN since 1984,

During the 1980s most of the Div. 3LN calch was taken in the vicinity of the Div. 3N and Div. 30 berder in
addition to the slopes of the Grand Bank in Div. 3L. Since the 1980s a considerable amount of activity,
primarily by fleets frcm the Baltic countries, has occurfed in the 'Beothuk Knoll’ area which is iocated
southwest of the Flemish Cap at the Div. 3M, Div. 3L and Div. 3N horder. In 1994 fleets from the Baltic
countries returned home early in the year because of a relatively poor fishery in the area and have not
diracted for redfish since then. In addition, Cuba has not fished its quota since 1993 and EU-Portugal has
directed to other redfish fisheries or towards other species in the NAFO Regulatory Area since 1934, Most
of the catch from 1994 to 1996 was taken from Div. 3N, The limited directed fishery in 1996 was conducted
by Russia in Div. 3N,

STACFIS noted that the reasons for the reduced effort in recent years was varied amongst the fleets
involved. The Russian fleet has been affected hy economic problems, the Baltic countries have reduced their
fleet and have directed to shrimp in Div. 3M. EU-Portugal, as mentioned previously, has directed to other
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b)

fisharias (Div. 30) and species {Greanland halibut) because of insufficient quota in Div. 3LN. Cuba has nat
fished in recent years because of poor yields with the current regulated mesh size of 130 mm. The Canadian
fleet has not fished in this area recently because of poor yields. .

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

1987 1988 1989 1990 1991 1992 1093 1994 1995 1996 1907

TAC 25 25 25 25 14 14 14 14 14 11 11
Cateh 79" &3 a4 pacl 26" 270 - PR g\ 2 g2

! Includes catch estimated by STACFIS.
? Provisional. .
* STACFIS could not precisely estmate the catch (see text for explanation),
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Fig. 7. Redfish in Div. 3LN: catches and. TACs. -

Input Data

i) Commerclial fishery data

Updated catch-rate series with effort measured in hours fished and another with effort measured in dayé
fished were derived for each Division separately using a multiplicative model.

.As in the past indices uéing the NAFO data were not considered reflective of year to year changes in
population abundance (see NAFO Sci. Coun. Rep., 1996, p. 72}, although they may be indicative of
trends over longer periods of time. STACFIS considered that no judgement could be rendered from the

recent datain the series and these indices of abundanca are of little value in determining current stock
status.

Limited sampling for 1996 available as by-catch from a Portuguese otter trawl fishery in Div. 3L (SCS
Doc. 97/9) suggested sizes between 29-35 ¢m dominated the catch based on a sample obtained in
February to April and December. The cverall mean lengths of the samples were 31.2 cm: Sampling of
the 1996 Div. 3N Portuguese otter trawl fishery from February and June suggested lengths 28-32 em
dominated the catch. The overall mean length of these samples were identical to Div. 3L at 31.2 om.
The sampling in Div. 3L and Div. 3N is based on low levels of catch, : '
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Research survey data

Stratified-random surveys have been conducted by Canada in Div. 3L in various years and seasons
from 1978 1o 1996 in which strata up to a maximum of 1500 m were sampled. Up until the autumn of
1995 these survays were conducted with an Engels 145 high lift otter traw! utilizing a small mesh
codend liner (29 mm) and tows conducted for 30 minute duration. Beginning in autumn 1995, the survey
was conducted with a Campelen 1800 survey gear with a 12 mm cedend liner and 15 minute tows. Data
from comparative fishing trials between the Engels trawl and protocel, and, the Campelen trawl and
protocol were not available prior to this meeting to convert the pre-autumn 1985 Engels data into
Campelen equivalents. ‘

Results of bottom trawl surveys for redfish demonstrated a considerable amount of variability. This was
realized both betwesn consecutive seasons and years, and amongst tow by tow catches within a single
survey. Survey abundance and bhiomass estimates showed iarge fluctuations between some adjacent
years. Although it was difficult to interpret year to year changes in the estimates, in general, the data
suggested that the survey biomass index (Fig. 8) from spring 1992 up to spring 1925 was at its lowest
level (average 4 500 tons) relative to the time pericd prior to 1986 (avarage 103 000 fons). The autumn
1995 index &t 50 000 tons is highly the result of a singie large catch in one stratum (about 45 000 tons
of this estimate is due 1o this relatively large catch). Regardless of this caveat, the 1985 eslimate is still
lower than the unconverted estimates prior to the mid-1980s. The 1996 spring and autumn indices were
at 17 000 tons and 5 000 tons, respectively. The average of the Campelen surveys from autumn 1995
to autumn 1998 is 24 0CC tons. ’

Canadian surveys have also been conducted in spring (1991-97) and autumn (1921-96) in Div 3N,
These surveys also utllized the Campelen survey trawl beginning in autumn 1995 as described above.
Survey abundance and bicmass estimates in Div. 3N were generally higher than in Div 3L, but it was
alsc evident that there was greater fluctuation of, and larger variability around the estimates than in Div.
3L. The source of this variability was unclear but was likely due to availability to the traw( gear or
migrations to and from Div. 3N rather than real changes in population abundance, ang therefore were
not considered raflective of year to year changes in population abundance. Survey hiomass from
autumn 1995 to spring 1997 have averaged about 16 000 tons. The Committee noted that these
estimates were within the range of the unconverted estimates of the surveys prior to the Campelen
surveys.
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Fig. 8. Redfish in Div. 3LN: survey biomass indices from Canadian survays in Div. 3L and Div. 3N.
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d)

A comparison of the Canadian and Russian bottom trawl surveys in Div. 3L indicated a similar trend of
decline in survey biomass indices from 1984 to 1990, and both indices have remained at this relatively
low level to 1994, It was noted, however, that the 1984 Russian survey did not cover the entire Div. aL.,
The Canadian index continued to be relatively low to the autumn 1996 except for a spike observed in
autumn of 1995, The situation was unclear for Div. 3N. The Russian surveys indicaied relatively low
biomass index from 1989 to 1991 with a dramatic rise in 1993. This large increase in 1983 relative to
1991 was highly influenced by the trawling conducted in one stratum, which accounted for 70% of the
biomass but cnly represented about 9% of the area surveyed. There have been no Russian surveys
conducted in Div. 3L since 1994 or Div. 3N since 1993.

i) Recruitment

Length distributions in mean-per-tow and age distributions in number-per-thousand. from the regular
spring and autumn Canadian surveys in Div. 3L indicated there has been relatively poor recruitment
over the time period covered by the surveys. These also indicated the seascnal variability in years
where seasons have besn covered sufficiently. The 1998 spring and autumn surveys were comprised
mostly of fish between 19 cm to 25 cm. There was no sign of any good recruitment in the recent
surveys which are more efficient at capturing the smaller sized redfigh (<15) ¢m than the previously
used Engels gear.

Length distributions and age distriputions from spring and autumn Canadian surveys in Div. 3N from
1891-987 showed different sizefage compositions compared with Div. 3L for' each corresponding
seasonal survey, generally being composed of sizefage groups that were much smaller. The 1997
spring survey catch was primarily compesed of fish between 13-25 cm. There was a relatively good
pulse of recruitment picked up in the 1981 autumn survey in the range of 12-14 cm'{1986 and 1987
year-classas) that could be tracked through to the 1995 spring survey at abcut 19 cm. This mode was
also reflected in the 1997 spring survey which had a peak at 21 cm. A mode appeared in the 1997
spring survey at-14-15 cm, which also may indicate a relatively good year- class but there was no sign
of any gocd year -classes subsequent to this in the surveys.

Assessment Results

Based on the available data the stock appears to be at a very low level with little or no sign of good
recruitment,

Future Studies

Noting that there was no new information available to address an outstanding recommendation relative to
the integrity of Div. 3LN and Div. 30 as management units for redfish, the Committee was informed that work
continues within Canada to address questions related to stock structure and migration of redfish. These
studies have also included areas north of Div. 3L and that pertinent information would be tabled when
analyses are completed. STACFIS regards this issue as important and necessary to resolve. STACFIS
conciuded that a further look at various databases for redfish in Div. 3LN and 30 is warranted and
accordingly recommended that (1) data in Div. 3LN and 30 be analyzed further to determine if a
relationship exists between Div. 30 and Div. 3LN that may help in the intorpretation of the indices of

abundance, and (2) data be examined to evaluate the appropriateness of Div. 3LN and Div. 30 as
management units for redfish. .

4. Redfish Division 3M (SCR Doc. 27/ 8, 9, 28, -‘;2, 44, 79, 80; SCS Doc. 95/ 3, 8, 9, 11)

a)

Introduction

There are three species of redfish which are commercially fished on Flemish Cap: deep sea redfish
(Sebastes mentella), golden redfish (Sebastes marinus) and Acadian redfish { Sebastes fasciatus). The term
beaked redfish is used for S. mentelfa and 5. fasciatus combined. Because of the difficuities with
identification and separation, all three species are reported together under 'redfish’ in the commerciat fishery.

Description of the fishery: .

The redfish fishery in Div. 3M experienced substantial changes frem the mid-1980s to the present. These
changes are related both t¢ changes in fleet composition, and with the opportunistic behaviour of the
remaining fleets. Divisicn 3M redfish has been a second choice target as regards cod and, mare recently,
Greeniand halibut. In other words the declines observed in the Div. 3M redfish fishery from 1990 to 1996
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~ have been influenced by the decline of fishing effort deployed in this fishery.

Récent catches (‘000 tons) are as follows (Fig. 9).

1687 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997

TAC

20 20 20 50 50 43 30 26 26 26 26
Catch 444 232 5317 810" 485 433 290'7 113* 135 58"
' Includes estimates of non-reported catches from various sources.
2 Provigional.
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Fig. 9. Redfish in Div. 3M: catches and TACs.

From 1987 to 1992 (excluding 1988) annual catches were greater than 40 00C tons. Catches have since
declined 1o 5 800 tons in 1998,

Historically, the fishery was conducted primarily by bottom trawlers from EU-Portugal, Cuba and South
Korea and by midwater trawlers from Russia and the Baltic States (these latter fleets only showing up
in 1992_and 1993). A small proportion .of the caich was taken annually by Portiguese gillnetiers.
Caiches from the Spanish bottom trawl fieets were taken as by-catch of the cod and Greenland halibut
fisheries. Japanese bottom trawling maintained a limited but constant presence in the Div. 3M redfish
fishery.

In 1992 Russian catches fell to only 2 8937 tons compared to 24 661 tons caught in the previous year,
In 1994 and 1995 Russia and EU-Portugal were still the main participants in the fishery, although with
an important decling in the Portuguese catches from 1994 (5 630 tons) to 1995 (1 282 tons) Neither
the Baltic flests nor South Korea reported redfish catches in 1994 or 1995,

Estimated Div. 3M redfish catches from non-Contracting Parties (EU crewed) represented 13% and 26%
of the overall catch for 1994 and 1995, respectively, Most of these catches, as well as the Poriuguese
cafches, were taken as by-catch of the Div. 3M cod trawl fishery.

In 1996 the Div. 3M redfish catch was the lowest observed in recent times. The limited fishery was
carried out mainly by Korean crewed non-Contracting Party vessels (4 150 tons, from Canadian
surveillance reports). Japan (678 tons) and EU-Portugal (332 tons) were the major Contracting Parties
fishing in 1996. Based on courtesy inspections, the EU crewed non-Caontracting Parties vessels in 1996
recorded a Div. 3M redfish catch of 575 tons, most probably as a by-catch of the residual Div, 3M cod
fishety.
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c)

Input Data

i)

Commerclal fishery data

Sampling data. Most of the commercial sampling data available for the Div. 3M redfish stocks, since
1989, were from the Portuguese fisheries. All redfish otoliths were read using the same criteria. The
criteria have been revised recently and ‘all age information has been revised accordingly.

The available 1886 and 1996 iength distributions fram Portuguess beaked redfish trawl catches show
that the mean ength decreased by about § cm. (32 cm in 1995 to 27 cm in 1996). The respective age
structure of the 1995 béaked redfish trawl catches was mainly built up of ages 7 to 16. In 1996 younger
fish dominated the catch (ages 5 to 10). Beaked redfish 19 years and older represented 30% of the
Portuguese gillnet catches in 1993, 49% in 1984 and 26% in 18985. No sampling of the gilinet catches
was available for 1996.

Information on {ength andﬂage composition of the 1996 golden redfish trawl catches were from a small
sample, but suggests a deminance of fish aged 5 and 6. This 1996 age compasition should be
interpreted with caution due to the small sample size, but it is consistent with the 1994-96 EU survey
results. ' '

Redfish by-catch in the shrimp fishery. Redfish has been the most important component in the by-
catch of the Div, 3M shrimp fishery. The rapid dscline of the redfish by-catch in weight and in numbers
from 1993 to 1995 may be related to the introduction of the Nordmore grate in 1984 and the reduction
of the bar spacing of the grate in 1985. However, reduct:ons rmay also have occurred due to weak
vear-class strengths.

The Canadian and Norwegian by-catches were dominated by the 1990 year-class in 1994 and 1995.
There were no by-catch samples for 1993. Only pretiminary data were available for 1996. These data
from the lcelandic shrimp fishery in 1996 and early-1997 indicate a reductnon of the proportion in weight
of redfish in the shrimp .catch to 1.6% and 0.5%, respectively.

A Ioss of potential yield for the Div. 3M redfish stocks due to the 1993-95 by-catches has been
previcusly estimated to be about 25 GO0 tons (NAFO Sci. Coun. Rep., 1985, p. 75). This figure was
updated for Div. 3M deep water redfish {commercially the most important redfish species and the most
abundant redfish stock in Flemish Cap) using a yield-per-recruit curve calculated with EU survey data
and Portuguese commercial data, and assuming a constant natural mortality of 0.1. This confirmed the

lcss of potential yield through the 1983-95 by-catch in the shrimp fishery to be in the range of 23 000-
25 000 tons.

CPUE data. In previous Div. 3M redfish assessments it has béen concluded that a standardized CPUE
series based on STATLANT 21B data was not appropriate as an indicator of the state of the Div. 3M
redfish stocks (NAFO Sci. Coun. Rep., 1995 page 75).

A standardized CPUE series from the Portuguese trawl fleet was presented, based on data taken only
from monitered vessels and only from fishing days directad to Div. 3M redfish, from 1988 onwards.
Redfish traw! catch rates in Div. 3M gradually declined from 1989 to 1981, most probably as an

immediate conseguence of the unusually high catches cbserved in 1989-90. They then fluctuated with
no apparent trend from 1992 to 1996,

Trends in both Portuguese CPUE and EU survey biomass series (for the three species combined)
generally agreed over th|s more recent peried,

The schocling behawour and changes in distribution of redfish species, both vértically and spatially,
make interpretation of any CPUE series difficult. For redfish, CPUE seties may be mare appropriate to
detect a general trend of the stocks only over a time period of several years.

Research survey data

There are two survey series providing biomass indices as well as length and age structure of the
Flemish Cap redfish stocks; one from Russia and the other from EU-Spain and EU-Portugal. The Russian
survey has been conducted as a bottom trawl survey down to the 731 m depth contour from 1983 to
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1995, with an interruption in 1994, The 1396 Russian bottom trawl survey covered for the first time the
strata within 731-814 m range. The biomass estimates were for beaked redfish, whereas in 1995 and
1996 separate estimates are available for golden redfish and for beaked redfish.

The Russian bottom trawl survey series was complemented with an acoustic estimate of the pslagic
component of the redfish stocks between 1988 and 1293.

Both bottom and total redfish biomass from the Russian surveys have now been updated with the
bottom goiden redfish blomass estimates for the 1987-86 period now available.

The EU survey has been conducted annually in June-July since 1288 as a bottom trawl survey, down
to the 731 m depth contour. During the 1988 and 1989 surveys, cnly golden redfish were separated
from the rest of the redfish catches. Beginning in 1990, juvenile redfish (isss than 15 cm) were also
separated as an independent category because it is very difficuit to separate these small fish by
species. From 1991 onward, the 3 species and juveniles were separated in each hau! catch prior to
sampling procedures.

Bottom trawl biomass indices from both surveys show farge interannual variability. Nevertheless, each
survey series presents a different picture of the recent evolution of the trawlable bicmass and
abundance of the Div. 3M redfish stocks, primarily as regards the beaked redfish stock.

A bottom trawi survey was also cenducted by Canada on Flemish Cap during autumn 1296, the first
since 1985. The survey used a stratification scheme down tc 1 462 m and was carried out by 2 vessels
using the same fishing gear, one covering the strata to 731 m and the cther covering the deeper strata,
but just gn the western and northarn slopes of the bank,

Survey results. Biomass indices from al! surveys are presented in the following table {Fig. 10}

EU Canada Russia -
Year S.marinus  S.mentella Sfasciatus  juveniles lotal Swmarinus  Sebasies spp.  lotal S marinus Sebastes spp. bettom(1} lotal(2)
1983. 154.800
1984 132,300
1985 51.900
1886 - - 309.500 -
1987 - - - - - - - 4.300 ©108.400 110,700 461.300
1988 15.289 - 142.933 - i58.222 - - - 14.400 47.000 -G1.400 343 400
1089 22.958 - 113675 - 136.633 - - - G.800 83.300 S0.300 372.700
1990 14.889 72.803 - 18.601 104,193 - - - 3.000 17.700 20,700 248 400
1041 4.093 50.071 5.680 4.001 63,846 - - - 0.100 45.400 45 50U 107.800
1992 4,130 71810 5308 28229 104477 - - - 0.300 18.200 18.500 949.800
1903 4.173 25.056 4.475 28.935 62.589 - . - 2.800 £9.500 72.800 149.900
1994 33.240 35.710 7529 49.233 128013 - B - - - - -
1995 9.042 59.332 5.032 235 73.6417 - - - 0.900 20.700 21.800
1996 11.2093 77.897 11.025 329 100.544 10,800 112.887 123.487 5.000 10.000 15.800

Russian survey. Whiie the total redfish biomass from the Russian survay series declined from a level
of 461 300 tons in 1987 to 107 800 tons in 1991, increasing ic 149 900 tons in 1983, the trawlable
redfish biomass generally declined from 110 700 tons (1987) to 18 500 tons {1982), increasing in 1983
to 72 800 tons. Bottom biomass represented a proportion of the total biomass between 8% {1990) and
48% (1993).

In 1985 and 1996 the combined redfish trawlable biomass was estimated to be 21 600 tons and 15 200

tons respectively (Vaskov, 1997}, These estimates are the among lowest in the Russian trawl survey
series, ’

Survey results indicate poor recruitment for golden redfish since 1992 and for beaked redfish since
1991,

EU survey. The trawlable redfish biomass from the EU survay series for the 3 species combined
declined continuously from 158 Q00 tons (1988) to 64 000 tons (1981). From 1991 10 1998 the redfish
trawlable biomass oscillated with no apparent trend between 64 000 tons (1991} and 126 000 tons
{1994, being in 1996 at 100 500 tons.
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Examination of the abundance at age and biomass by species shows that the most recent history of
each of the Div. 3M redfish stocks does not follow the same trends. The majority of the redfish from the
1090 to 1992 cohorts were deep water redfish and their growth and “recruitment” to the fishable stock
each year allowed a continuous increase of the trawlable biomass from 1893 (25 000 tons) fill 1986
(78 000 tons). The 1931 cohort was the most abundant in this stock in 1996, followed by ones from 1992

and 1890.

Acadian redfish was the most stable stock for the 1931-95 period (at least near the bottdm), with a
trawlable biomass around 5 000 tons. However in 1386 the biomass increased drastically to 11 000
tons, possibly due to an unusually high concentration of this species near the bottom.

The golden redfish biomass dropoed from a former levei between 15 000 tons and 23 000 tons (1988-
90}, to 4 000 tons (1991-93). in 1994 an anomalous cancentration of golden redfish near the bottom
pushed up the biomass estimate to an isolated peak of 33 00C tons..In 1985 and 1996 the golden
redfish bicmass didn 't change and was arcund 10 000 tons, with the 1990 and 1991 cohorts dominating

the age structure of thls stock.

Juvenile redfish biomass began increasing in 1992, up from 4 0G0 tons to 23 000 tons just in one year.
The juvenite biomass continued to increase up to 49 000 In 1994 as a conssquence of good
cansecutive year-classes (1990, 1991 and 1992) and inctividual growth. By 1995 and 1996, the strong
coharts from the early-1990s have grown 1o lengths greater than 15 ¢m and were assigned to species.
Meanwhile the year-classes after 1982 are weaker than their predecessors. The result-has been very
low juvenile biomass estimates during 1995 and 1996,

Canadian survey. At present only trawlable bicmass is available for the 1996 Canadian survey.
Considering only the strata to 731 m there was reasonably good agreement between the biomass
sstimates from the Canadian survey (123 800 tons) and the EU survey (1007500 tors). There was also
a reasonably good match between the strata where most of the cémbined redfish biomass was found

during each survey.
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Fig. 10. Redfish in Div. 3M: biomass.
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State of the Stock

During the late-1980s and early-1980s (1989-81) the overall biomass of the Div. 3M redfish stocks declined,
most probably as a consequence of the unusual high level of the Div. 3M redfish catches, both on the direct
redfish fishery and on the cod fishery in Flemish Cap.

Since 1991 sither biomass and abundance estimates from the EU bottom trawl survey series suggests no
change cf the golden and American redfish stocks, together with a continucus increase of the beaked
redfish stock observed since 1993. These survey results match with the Portuguese catch rate series
available for Div. 3M redfish, which presents an interannual fluctuation synchronized with the fluctuations
observed in the combined Div. 3M redfish biomass from the EU survey.

The recruitment to all stocks (but primarily to the beaked redfish stock} of at least 2 consecutive strong year-
classes {1881 and 1992), contributed to an increase in number and weight of the younger ages of ali 3
redfish stocks and to an cverall decline on fishing mortality. Despite the annual fluctuations on the
concentration of redfish near the bottom, reflected in the observed fluctuations on the survey biomass
indices, if strong year-classes continue to be allowed 1o pass through the shrimp fishery with minimum
damage and If redfish catches do not increase again.to the high levels of 1989-91, most probably the
Flemish Cap redfish stocks will continue to recover in the near future,

Research Recommendations

STACFIS noted that the method of presentation of redfish by-catch informaticn from the shrimp fishery
continues to be variable. It is recommended that in future the estimated numbers of redfish by-catch in Div.
3M shrimp fishery, as well as their length-frequency distribution be presented to STACFIS. ThIS will enable
STACFIS to bettar evaluate possible impacts on a regular basis.

STACFIS encourages continuing efforts 1o resolve the age determination problems for redfish. Because of
continuing discrepancies in interpretation it is difficult to easily compare data from different laboratories.
Therefore STACFIS recommended that in addition to age determinations, length frequency distribution for
redfish in Div. 3M should also be provided.

5. American Plaice in Divisions 3L, 3N and 30 {SCR Doc. 97/25, 60; SCS Doc. 97/9, 10)

a)

Introduction

This fishery was under moratorium in 1996, Total catch in 1996 was 913 fons, mainly taken in the Ragulatory
Area (Fig. 11). Canadian catch in 1896 was about 59 tons, taken as by-catch, mainly by inshore gears.

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

1987 1986 1989 1900 . 1991 1992 1993 1994 1995 10068 1997

TAC ‘ 48 40" 303 249 258 258 105 4.8 o} o] 0
Catch . 5584 413 438 32+ 35 13* 17°¢ . 7% 080 09

! Although the TAC was set at 40 000 tons, Canada reduced its domestic guota to 33 000 tons, .

therefore the effective TAC was 33 585 tons.
No directed fisheries allowed. )
Includes a percentage cf the "flounder non-specified catch repcried to NAFO by South Korea.
Includes estimates of misreported catches.
Provisional.
Catch may be as high as 12 400 tons.

- I S ]
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b)
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Fig. 11. American plaice in Div. 3LNQ: catches and TACs.

Input Data

)

Commercial fishery data
Catch and effort. There wére no catch ana effort data available.

Catch-at-age. There were no catch-at-age data available. There was limited sampling of by-catch in
the Portuguese and Spanish fisheries. In the Portuguese catch in Div. 3L there was a mode of about
32-38 cm while in Div. 3N the mode was 36 ¢cm (SCS Doc. 97/9). The catch of the Spanish trawler fleet
showed a mode of 30-37 cm in Div. 3L and of 26-33 cm in Div, 3NO (SCS Dac. 97/10).

Research survey data

Canadian stratified-random groundfish surveys. Data from spring surveys in Div. 3L, 3N and 30
were available, with some exceptions, from 1971 to 1996 (SCR Doc. 97/80). Surveys pricr t¢ 1991
generaliy had a maximum depth of 366 m. From 1991 ¢ 1996, the depth range has been extended
to at least 731 m in each survey.

In Div. 3L, the trawlable biomass index was highest from 1978-82, declined to a lower but stable level
from 1985 to 1988, then declined by 35% or more in each year from 1989 to 1894, and in 1995 was at

aleve! {4 600 tons) which is only about 3% of the 1985-88 mean value.

In Div. 3N, the trawlable biomass index alsc showed a decline in recent years, with 1994 and 1995
{4 100 tons) being the lowest points by far in the series, about 55% lower than the 1993 value. in
Div. 30, the biomass index has shown a consistent decline since 1990, with the 1994 and 1295 (9 600
tons) values being the lowest in the series, down 30% from the previous low in 1993.

In all areas, the trawlable abundance was generally highest in the late-1970s andtearly_-19803 {Fig. 12)
~ as the strong year-classes of the early-1970s dominated survey catches. The total abundance index

for 1995 was the lowest estimate In the series having declined by 85% from the value of 1990. In the
late-1970s, fish aged 8 years and older made up 35 to 45% of the abundance index. By 1995, fish in
these age groups made up only 25% of the index, and the estimates of abundance at these ages had
declined by mere than 95% during this period. Also, the proportion of the stock north of 45°N has
decreased substantially in recent years,
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Fig. 12. American plaice in Div. 3LNQ: abundance from spring surveys.

The 1996 spring survey was conducted using a Campelen 1800 trawi. Untll a conversion factor is
applied the biomass estimates frem this survey are not comparable 1o the earlier spring surveys. The
biomass index for Div, 3L was 31 000 tons, for Div. 3N it was 26 000 tons and for Div. 30 49 000 ions.
Only 4% of the abundance index is made up of fish aged 9 years and clder.

From Canadian autumn surveys in Div. 3L, {maximum depth of 731 m since 1990) population
esfimates have shown a sharp downward frend since 1984 to a level in 1994 (8 500 tons) which was
less than 3% of the estimates in the early-1280s (SCR Dcc. 97/60). Similar to the spring surveys, the
1994 abundance estimates at almost évery age older than 4 years were the lowast in the series.

From 1990 to 1994, autumn surveys were also carried out in Div. 3NO (maximum depth of 731 m since
1993). The 1994 biomass estimates in both Divisions were the lowest in the time series {Div. 3N 23 200
tons, Div. 30 16 600 tons). The estimates of total abundance from the autumn survays in Div. 3L
declined by 30% or morg in each of the last 4 years, while thare was no trend in either Div. 3N and 30.
For Div. 3LNO in tota!, the autumn surveys indicate a decline in abundance of 75% from 1990 to 1984
(Fig. 13), comparad to a decreass of 80% during this pericd in the spring surveys (Fig. 12).

The autumn 1995 and 1296 surveys were conducted using a Campelen 1800 frawl and are not yet
comparable to previous autumn surveys. The Div. 3LNO combined biomass estimate was 153 000 tons
in both years. In 1295, less than 5% of the abundance was made up of fish age 9 years and older.

Canadian juvenile groundfish surveys. Stratified-random surveys of Div. 3LNO were conducted inside
the 91 m depth contour from 1985 to 1988, were exitended to 183 m in the 1989 to 1891 surveys and
further to 273 m in the 1992 to 1994 surveys {SCR Doc. 97/60). In both Div. 3L and 3N, the total
abundance and biomass increased slightly in 18994 compared to 1983, but were relativaly stable over
the last few years. In Div. 30, total abundance declined somewhat in 1984, but both abundance and
piomass in Div. 30 were fairly stable since 1989,

This survey was examined including only the commaenly surveyed area in each year to determine if
increases in survey coverage ware responsible for the stability in the estimates of abundance and
biomass in this survey series (Fig. 14). Analyses of the cemmonly surveyed area also produced stable
estimates over the time pericd.
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Fig. 12 American plaice in Div. 3LNO: biomass and abundance from autumn surveys.
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Fig. 14. American plaice in Div. 3LNO: biomass and abundance from juvenile surveys,

USSR/Russian surveys. Results from USSR/Russian surveys in Div, 3LNO were avaijlable for 1972-91.
The resuits agree with those of the Canadian spring surveys indicatg an increase in stock size in the
iate-1970s and early-1980s foliowed by an almest continuous décline from 1984, No comparable
survey-was done in 1992 or 1995, and the 1993 and 1994 resuits were not available at this meeting.
STACFIS recognized the importance of the Russian spring survey data in providing an index of
abundancae for the stock, but noted that data for 1993 and 1994 are unlikely to be available in the near
future. :
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Spanish Surveys. Surveys have been conducted annually since 1995 by Spain in the Regulatory Area
in Div. 3NO to a maximum depth of 1 300 m (SCR Doc. 97/25). The biomass index of American plaice
in strata surveyed in both the 1996 and 1995 surveys showed. a large increase in 1996. The biomass
index in strata surveyed in both 1997 and 1996 showed a large decrease in 18997. The fish appeared
lo be distributed deepear in 1997,

ii} Biological studies

Mean weights at age were calculated for males and females in Div. 3L, 3N and 30 fram 1890-1885.
There were no apparent trends in mean weights for either sex (SCR Doc. 97/60).

Length at 50% maturity (L) was calculated for Div. 3LNO for males and females from 1975-86." For
both sexes, L, has declined starting in about 1984. From 1975-82 the average L, for males was 23
cm while since 1990 it has been 18 cm. Females had an average L, of 39 cm from 1875-82 with the
average since 1990 being 36 cm (SCR Dec. 97/60).

An index of female spawning stoeck biomass was calculated from the Canadian spring groundfish
surveys from 1975 to 1995, This index was relatively stable until the {ate-1980s when it began a
precipitous decling (Fig. 15). The 1995 estimate of 6 000 tons is 95% less than the estimates of the
mid-1980s {SCR Doc. 97/60).
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Fig. 15. American plaice in Div. 3LNO: estimates of biomass and SSB from Canadian spring surveys,

Relative cohort strengths (ages 2-5) were estimated from the Canadian spring groundfish surveys from
1975 to 1996 (SCR Doc. 97/60). From 1968-78 cohort strengths appear to have varied with little trend,
From 1980 to 1993 cohort strengths have been low except for the cohorts of the mid-1980s. STACFIS
noted that changes in discarding patterns in the fishery over time could affect the survey estimates of
relative cohort strength.

Total mortalities were caloulated from 1975-85 for ages 1 to 168. There was a trend for increased
martality at almost every age over the time period (SCR Doc. 97/60).

Assessment Results
The Canadian spring and autumn surveys show a large decling in abundance and biomass since the mid

to late-1980s. The 1295 and 1996 autumn and the 1996 spring estimates are not yet camparable to the
previous data. The Spanish survey in the Regulatory Area of Div, BNG showed a large increase in biomass
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6.

and abundance between 1995 and 1996 and a large decrease between 1996 and 1997: The indices from
Canadian juvenile surveys have been relatively stable from 1989 to 1994, The differences.in the trends of
the Canadian survey series can not be resclved at this fime. There have been no geod year-classes
between 1987 and 1993 and the fate of year-classes since then remains to be determined. Mortality as
estimated on an age by age basis remains high. The stock is composed mainly of fish less than 6 years
oid. Most of the indicators evaluated suggest that the stock is at a low level,

American Plaice in Division 3M (SCR Dac. 97/28, 42, 45: SCS Doc. 97/9, 10)

_a)

Introduction

The stock mainly occurs on Flemish Cap at depths shallower than 600 m. Catches of Contracting Parties are
mainly in trawl fisheries directed for other species in this Division.

Since 1974, when this stock became regulated, catches ranged from 600 tons in 1981 1o 5 600 tons in 1987.
After that catches presented a declining trend to 275 tons by 1993, caused partly by a reduction in directed
effort by the.Spanish fleet in 1992. Catch for 1996 was est\mated to be 300 tons. Half of this catch was made

‘by nen-Contracting Parties.

From 1979 to 1993 a TAC of 2 000 tons has been in effect for this stock. A reduction to 1 000 tons was
decided for 1994 and 1995 and a meratoria was agreed to thereafter (Fig. 16).

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

1987 1888 1983 1990 1991 1992 1993 1994 1995 1996 1997

TAC 2 2 2 2 2 2 2 1! 1t 0 0
Catch 5.6 2.8 3.5 0.8 1.6 0.8 0.3 07 1.3 0.3°

Ne directed fishing.

¢ Provisional,
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Fig. 16. American plaice in Div. 3M: nominal catches and agreed TACs.
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- b} Input Data

iy

Commercial fishery data

EU-Portugal and EU-Spain provided length composition of the trawl catches. Biclogical information for
Portuguese catches is only available for the 4th quarter of 1996 (23 samples). This information was used
to estimate the length composition of the 150 tons catches by the non-Centracting Parties. The age
composition of the Portuguese catches was obtained using the age-length key derived from the 1996
EU Flemish Cap bottom trawl survey. The 1990 and 1991 year-classes appear as the most abundant
ones. o

Research survey data

The series of research surveys conducted by the EU since 1988 was continuad in July 1896. The
Russlan survey series started in 1983 was interrupted in 1994. There was a survey carried out by
Canada during 1996, but due to changes in survey gear and timing, results are not comparable with
the former Canadian series (1978-85) in this area. A continuous decreasing trend in both the indices
of abundance and biomass was cbserved since the beginning of the EU series. Russian sefties,
although presenting a higher variability, also show a decreasing trend between the 1986 - 1993 period
{Fig. 17).
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Fig. 17. American plaice in Div. 3M: trends in biomass and abundance in the surveys.

The spawning stock biomass (50% of that in age 5 + age 6+), as estimated from the EU surveys,
increased in 1993 1o a value close 1o 1921, but decreased since 1995 (table below). The level in 1996
was only a 34% of the 1988 levei, the lowest point observed in the survey series (1988-96). This
decreasing trend is expected to be continued as long as no strong year-classes will recruit to the SSB
in the near future.

Year 1988 1989 1990 1891 1992 1993 1994 1995 1996

SSB 8.5 5.8 53 5.7 3.8 5.0 5.0 .43 2.9

! Estimated using mean weight-at-aga in the catch.
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c) Estimation of Parameters

Taking into account the deficiencies in the data base, only a crude approximation of the trend in fishing

mortality could be obtained, by comparing the catch and survey biomass ratio for ages fully recruited 1o’
the fishery (8-11). ’

For 1996 the F index was 0.13, which indicaie a decrease to half the level observed in 1995 (table below;
Fig. 18). ‘

American plaice in Div. 3M: trend in F index for the period 1988-96.

Year _ Catch Survey C/B
1088 1 298, 8 065 0.21
1989 1 470 2 573 0.57
1990 . 497 3282 0.15
1991 : 768 2 481 - 031
1992 435 2141 020
1993 C11 1075 0.10
1994 309 2 666 0.12
1995 429 1 580 0.27
1996 161 1199 0.13
T 1T T T T 1 70-6
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Fig. 18. American plaice in Div. 3M: trend in F index, catch and survey biomass.

d) Assessment Resulis

STACHIS noted that this stock continues tc be in a very poor condition, with only poor year-classes sxpected

to be recruited to SSB for at least five years. Althcugh the level of catches since 1992 is refatively low, survey
data indicate that this stock is at a very low level and thers is no sign of recovery.
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7.  Witch Flounder in Divisions 3N and 30 (SCR Doc. 97/24, 25, 65)

EY

Introduction

Reparted catches in the period 1972-B4 ranged from a low of about 2 400 tons in 1980 and 1981 to a high
of about 9 200 tons in 1972 (Fig. 19). With increased effort, mainly by EU-Spain and EU-Portugat in 1985
and 1986, catches rose rapidly to 8 800 and 9 100 tons, respectively. This increased effort was
concentrated mainly in the Regulatory Area of Div. 3N. Non-Contracting Parties such as South Korea
{Contracting Party as of December 1993}, Cayman Islands, Panama and USA (Contracting Party as of

" November 1995) also contributed to the increased catches.

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

1988 1989 1990 1991 1992 1993 1994 1995 1936 1997

TAC 5 5 5 5 5 5 a! 0 ] 0
Catch 7 4 4 5 5 42 12 0.3 0.3°

' No directed catch,

* Provisional.
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Fig. 19. Witch flounder in Div. 3NQO: catches and TACs.

In 1987 and 1988, the total caich was about 7 500 tons, declining to between 3 700 and 4 900 tons in 1989
to 1992 with a catch of 4 400 tons estimated for 1223. The best estimates of catch for 1994-96 were 1 100,
300 and 300 icns, respectively.

Catches by Canada ranged from 1 200 tons to 4 300 tons from 1285 to 1993 (about-2 650 tons in 1931 and
4 300 tens in 1992) and were mainly from Div. 30. Only 2 tons were reported by Canada in 1924 (by-catch)
and zero catch in 1995. Abecut 32 tons of. by-catch was reported for 1396, Catches by USSR/Russian
vessels declined from between 1 000 and 2 000 tons in 1982-88 to less than 100 tons in 1989-90, and to
zero since then, ) '

STACFIS nected calch statistics were not adequate for this stock, given that there were catches by non-
Contracting Parties which were not reported to NAFO and have been only estimated from other sources, for
example greater than 30% for 1991 and 1992, There were also catches in some instances which must be
estimated from breakdowns of large catches of unspecified flounder in the early years cf the fishery.
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b).

c)

Input Data

iy

Commercial fishery data

~ Very little information was available due to a meratorium on directed fishing. Some length frequency

data from by-catch in the Spanish trawler fishery during 1992-96 in Div. 3NO indicated catches in the
range of about 30-80 ¢m with modes at 35-45 cm (SCR Doc. 97/24) Mean lengths in the.catch also
declined somewhat between 1992-94. :

Research survey data

Biomass estimates. Biomass estimates from Canadian surveys (SCR Doc. 97/67) in Div. 3N have been
at very low ievels during 1971-97 and in most years were less than 1 000 tons. For Div. 30 the

. eslimates of biomass fluctuated annually, on average between 6 000 and 12 000 tons in the late-1980s.

It-was observed that despite the fact that survey coverage in Div. 3NO during 1991-97 has been the
most complete in the time series, including much deeper water, there was a declining trend since 1989.

-The 1993 and- 1995 values were among the lowest observed in Div. 30 (Fig. 20). Although surveys

were conducted in the autumn of 1995-96 and spring of 1996-87, they were carried out with 2 modified
shrimp trawl {Campalen) compared to a groundfish trawl (Engel) in previous years. The indices were

“higher from these surveys, however, they were not diréctly comparable 1o previous years to allow for

a full evaiuation of trends in population size to the present. Nevertheless, there was an increase in the
estimated biomass between the two most recent surveys both of which used the Campelen frawl.

20

TI\T[]TIIE#]["I_F'II‘TilITTI—IIII]

18 “Canadian —o—— Biomass (Engel)

16l Spring Surveys ----o--- - Biomass {Campelen)

14
12

10

T I T I T I T I I—i T lﬁl‘
Lo oo Lo b g b 1

Biomass (‘000 tons)

~
I

21

o) ST T N T S VO N T VA T 0 S A ' BN R B BN
1970 -.‘1975 . 1980. ‘.1985 1890 1995 2000
Year

1 I L | 1 l i

Fig. 20. Witch fiounder in Div. 3NO: estimates of biomass.

A survey conducted by Spain in May 1995 estimated biomass in the Regulatory Area of Div. 3NO at
about 3 500 tons comprised of fish mainly in a length range of 30-50 cm. A similar survey in 1996 -
estimated biomass to be 2 300 tons for similar strata mainly in a length range of 26-50 cm. The survey
was extended from a maximum depth of 730 m in 1995 to 1 100 m in 1996. About 76% of the
estimated biomass from the survey in 1996 was accounted for by strata not surveyed in 1995, The
1997 survey biomass estimate declined by about 50% compared to the 1996 value. However, the
abundance declined only slightly indicating a shift to smaller fish in 1887 (SCR Doc. 97/25).

Assessment Results

Based on the avéilab_le data, the stock appears to remain at a low level although data from the 1996-97
surveys indicate there may be a slight improvement in the stock.
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Research Recommendations

STACFIS noted that it was not possible for ageing data for witch flounder in Div. 3NO to be available for this

. meeting from any of the Canadian surveys since 1993, which made it difficult to evaluate abundance-at-age

or estimate the recruitment potential of recent year-classes. It was recommended that wherever possible
the most up to date catch-at-age data for witch flounder from the surveys in Div. 3NO be made available
for the June 1998 Meeting. .

8. Yellowtail Floundér in Divisions 3L, 3N and 30 {SCR Doc. 97/25, 31, 71, 72; SCS Doc. 97/7)

a)

o)

Introduction (SCR Doc. 97/72) .

Calches decreased from around 2 069 tons in 1994 to about 287 tons in 1996 (Fig. 21). Catches exceeded
the TACs in each year from 1985 tc 1993. In 1995 and 1996 small caiches were taken as a by-catch in other
fisheries. As noted in previous reports of Scientific Council, catch statistics for this steck prior to the
moratorium are not adequate, with as much as 25-50% of the calch in some years coming from survemance
est\mates and categorization of unspecified flounder catches.

Recent catches and TACs {!000 tons) are as follows:

1988 1987 1988 1989 1900 1991 18982 1983 1994 1995 1996.

TAC 15 15 15 5 B 7 7 T2 AR ) o
Catch 3% 18 18t 107 14 18 11 1425 27 1% 03"

' No directed fisheries permitted.
* Includes estimates of misreported and non- reported catches.
* Provisicnal.
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. Fig. 21. Yellowtail flounder in Div. 3LNO: catches and TACs.

input Data
3] | Commercial fishery data

There were no catch-rate or sampling data from the commercial catch in 1996, A multiplicative modal
used in 1994 to analyze the Canadian catch and effort data showed a slight increase from 1991 to
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i)

1993, but the values in these years were the lowest in the 29 year time series. Given'the co"ntinuing
uncertainties with catch and the lack of sampling data from some fleets and years, no catch-at-age or
mean weights-at-age have been calculated for the total removals for many of the years since 1984.
Catch rate analysis of data from the 1996-97 ccoperative DFO/fishing industry surveys in Div. 3NO
showed that catch rates were higher in the spring and summers surveys relative 1o the spring-summer
Canadian CPUESs in the fisheries of the mid-1980s while the winter survey catch rates were much lower
than the winter catch rates in the fishery,

Research survey data

Canadian stratified-random spring surveys (Engel otter trawl series 1971-85, SCR Doc. 97/72).
Surveys have been carried cut by Canadian research vessels in Div. 3LNO each year, with scme
exceptions, fram 1971 to 1995, with the results based upon Engel 145 Hi-Lift otter trawl egquivalents.
Yellowtail flounder are confined almost exclusively to depths less than 100 m on the Grand Bank. The
surveys in all years have covered the depths where yellowtail flounder are feund. In 1995, most of the
trawlable biomass of this stock continued ta pe found in Div. 3N, where the index declined from about
60 000 tons in 1985-86 to between 29 000 and 43 000 tons from 1988-95. In Div. 3L the index of
trawlable biomass declined steadily from about 15 000 tons in 1984-85 to zero in 1995 (Fig. 22}. in Div,
30, the biomass index was relatively stable arcund 15 000 tons from 1988 to 1991, however, the 1982-
95 values were around 6 C0C-8 000 tons, compared to 27 000 tons in 1893, There was a high degree
of variability associated with the 1983 biomass estimate in Div. 30, and the 1994 and 1995 surveys
suggest that this 1993 estimate may have been anomalously high. The Canadian groundfish survey
catches have been usually dominated by yeilowtail flounder aged 5-8 years, however, in 1884 and 1995
the catches were dominated by ages 8-7, '
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Fig. 22. Yellowtail flounder in Div. 3LNO: estimates of biomass and abundance from Canadian spring
surveys. .

Canadian stratified-random autumn surveys (Enge! otter traw! series: 1090894, SCR Doc.
97/72). These surveys covered depths to 731 m and were carried out using the Engel 145 Hi-Lift otter
trawl during the period 1990-94. The trawlable bicmass index from these autumn surveys in Div. 3LNO
from 1390 to 1992 ranged from 38 OCC to 48 000 tons, although the 1992 estimate was biased
downward by the omission of one straturm and part of ancther which historically had relatively high
yellowtail flounder abundance. The 1993 and 1994 estimates of trawlable biomass were 67 000 tons in
each year. Both abundance and biomass have shown an increasing trend since 1990 (Fig. 23).
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Fig. 23. Yaltowtail flounder in Div. 3LNO: estimates of biomass and abundance from Canadian autumn
surveys. :

Canadian stratified-random Campelen trawl surveys (1995-97, SCR Doc. 97/72). Beginning in the
autumn of 19895, Canadian autumn and spring surveys were carried out using a Campelen 1800 shrimp
trawl. The "new" standard irawl will replace the "old" standard trawis, the Engel 145 Hi-Lift otter frawl and
the Yankee 41 shrimp trawl used in the spring, autumn and juvenile greundfish surveys, Because the
convearsion factors have not been derived to convert the old standard time series, the autumn 1995, the
spring and autumn 1996 and spring 1987 estimates are not directly comparable o any of the other
time series. In the 1997 spring surveys the biomass estimates of Div. 3NO (Div. 3L not available)
increased from 130 000 tens in the 1996 survey to 181 000 (Fig. 22). In the autumn surveys in bath
years, the indices of abundance and biomass were stabilized at average value of 586 million fish and
132 0CC tons, respectively (Fig. 23). Age 7+ biomass indices in the 1995-96 surveys contributed over
85 000 tons (range of 68 000 to 116 000 tons) o the total biomass index in each year. STACFIS noted
that the converted time series will be available in 1988. The length range of yellowtail flounder in the
1896 autumn survey was 8 to 50 cm with two modal peaks: one at 22 1o 26 cm and ancther at 36 cm.
Ages 4 and 5 dominated the 1996 autumn survey.

Cooperative DFQ/fishing industry surveys 1996-97 {SCR Doc. 87/31). Beginning in July 1996, a fixed
grid survey was carried out using a commercial fishing vessel with an Engel 145 {96) Hi-lift otter trawl
to study catch rates and distribution of yellowtail flounder in Div. 3NO. In 1997, the surveys were carried
outin March and May. Catch rates for the July and May pericd were higher than commercial catch rates
in the same grid area during the 1980's, and these high CPUE were spread throughout the grid.
However the March catch rates were extremely low when compared to the other two estimaies and
STACFIS noted that such a drop in catch rates during the winter occurred occasionally in the Canadian
long term commercial CPUEs during March. The length range of yellowtail flounder in the 1996 July
survey was 17 to 56 cm with a modal length ranging from 35-39 cm and only 6% of the catch was less
than 30 cm. Ages 6-8 dominated the catch,

Spanish stratified-random spring surveys in the NAFO Regulatory Area of Div. 3NO, Pedreira otter
trawl 1995-97 (SCR Doc. 97/25, 72). These surveys which were carried out with a Pedreira otter trawl
and covered a depth range of 45 to 1 000 m in 1995-96 and 45-1280 m in 1997, produced a trawlable
biomass estimate of 116 000 tons compared to 129 000 tons in 1996 and 28 00C tons.in 1995. Similar
to the 1985-96 surveys, the majerity of the biomass was found in strata 360 and 376, the traditional
nursery area in Div. 3N. STACFIS noted that it was difficult to put this survey in the context with the
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Canadian spring surveys becausa information on the catchability of the different bottom trawls used in
the Canadian and Spanish surveys was not available. The length composition of the
yellowtail flounder in the 1997 survey caiches ranged in size between 12 ¢m and 52 cm, with & modal
length of 24 c¢m similar to catches in 1995 and 1996. No age data was available.

‘Stock distribution (SCR-Dbc. 97/72). The 1995 autumn and the 1996 spring and autumn surveys with
the Campelen trawl showed that the stock is mainly concentrated in Div. 3NO, similar to other time
series. The expansion of the range back inta Div 3L, as seen in the 1995 and 1896 spring surveys, was
difficult to interpret given the change in the standard survey gear. Juveniles were mainly concentrated
in and around the nursery area located in the transboundary area of Div. 3N. Adults were also found
here, but were also more widespread to the west and northwest.

Biological studies (SCR Doc. 97/71, 72). Length and age at 50% maturity were calcutated for males
and females using data from the 1975-95 spring survey time series. Males reached 50% maturity-at-age
4.4 and 50% maturity-atdength at 25 cm and females reached 50% maturity-at-age 6.3 and 50%
maturity-at-length at 34 ¢m in recent years. Mean weights-at-age for the spring and autumn time periods
~ from 1990-96 were estimated for ages 3 to 9 for the stock in Div. 3NO. For ages 3 to 7 there was no
obvious trend in the data, however, there was a gradual upward trend in alder fish in latter years.

c) Assessment Results

The estimated cohort strength (ages 2 to 5) from a multiplicative analysis of the 1975-95 spring survey data
show that recent year-ciasses have been poor relative to year-classes in the 1970s (Fig. 24). These
estimated cohort strengths were used 1o investigate a potential stock-recruitment relationship using the
ferale SSB determined from the 1875-95 Canadian spring survey data. The results suggested that because
the SSB index was low from 1989-95 the probability of abtaining good year-classes from spawning during
this period may have been low. Interpretation of the S/R relationship may, however, be confounded by high
fishing mortality on juveniles in the late-1980s and early-1990s. '
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Fig. 24. Yellowtail flounder in Div. 3LNO: refative cohort strength.

Estimates of total mortality {Zs) from the 1975-95 data for simitar cohorts between ages 6 and 9 showed that
Z-values for ages 6 and 7 were being affected by lack of full recruitment to the survey gear, and for ages
7-8 Z-values were generally nigher in the early-1980s compared to previous years, coincident with very high
fishing effort during this period. The high estimates (Zs >1) between ages 8 and 9 is considered o be
related o the high natural mortality as yellowtail flounder approach the end of their life span and this would
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magk any attempts to measure fishing mortality. A catch/survey biomass ratio was used as a proxy for
exploitation rates using the 1975-85 spring ressarch vessel index. The ratio remainad high during the late-
1980s and early-1980s, as biomass declined,-and has declined substantially since 1994 when fishing was
reduced. :

In summary, surveys in 1996-97 have shown the stock is more widely distributed than the early-1290s but
not extensive as in eatlier years. The age structure has remained stable in all of the surveys for which age
data are available and many age-ciasses are contributing to the biomass index in 1996. The SSB has been
at lower levels in recent years relative to the 1980s and the relative cohort strength in recent years is below
average as measured in the 1975-05 spring surveys. The mean weights-at-age have also remained stable.
Based on 6 additional surveys since the. 1996 assessment, the current view is that the stock size has
increased since 1994 although the stack is perceived 1o be lower than the levels of the 1980s.

Research Recommendations

STACFIS recommended that 7] comparative fishing studies should be carried out between the new
Canadian research survey gear and the Spanish survey gear in the Regulatory Area to determine similarities
in catchability and 2) comparative fishing studies should be carried out belween the Canadian research
survey gear and the DFO/fishing industry trawl fo determine similarities in catchability. Note: it is expected

_that these comparisons will occur on an ad hoc basis and- in an effort to minimize impact on individual

surveys the comparative fishing should occur during several surveys.

9. Capelin in Divisions 3N and 20

a)

Introduction

Nominal catches of capelin increased from about 750 tons in 1971 10 132 000 tons in 1875, but then
declined again to only 5 000 tans in 1978. During this period, most of the catch was taken by USSR trawlers
and Norwegian purse seiners. The fishery was closed from 1972 to 1986, but recpened during 1987-92
under quota regutation. During this period, the TAC was never reached; the largest catch of 25 000 tons was
taken in 1990. The fishery was again closed in 1997 and the cicsure has continued thraugh 1937,

Nominal catches and TACs ('000 tong) for the recent period are as follows (Fig. 25).

1987 1888 1980 1990 1991 1992 1993 1994 1995 1996

Advised TAC 10 10 18 a0 30 30 0 0 0 0

TAC : 10 15 28 - 30 30 3. 0 . 0 0 0

Catch 1 7 9 25 + + + o' o' o
1 Provisional.

Input Data

The mean estimate.of biomass of capelin, based on accustic survey carried out by the USSR was 900 000
tons during 1975-77. During 1981-88 the mean estimate was only 300 000 tons. The estimate from the 1994
sUrvey was only 83 000 tons which represented an approximate 50% reduction from the 1993 estimate, No
surveys were conducted in 1996 and none are planned for 1867,

During the 1990s, below normal oceanographic temperatures delayed the spawning season of capelin by
about 4-6 weeks and resulted in extensions and shifts in distribution to areas such as Flemish Cap that are
not normally part of the capelin distribution. 1t is not XKnown the extent to which these changes have affected
the distribution and spawning of Div. 3NO capelin.
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Fig. 25. Capelin in Div. 3N and 30; catches and TACs.
STACFHIS has no data on Div. 3NO capslin on which the current status of that stock can be evaluated.

'10: Squld In- Subareas 3 and 4
a) I.ntroduct'lon

Recent catches of /ilex squid began increasing in Subareas 3 and.4 in 1989 and peaked at 11 000 tons in
1990, but declined again to only 2 000 tens in 1992, Catches increased to 6 000 tons in 1994; mainly as
a by-catch in the silver hake fishery of Cuba in Subarea 4. The catches further increased to 8 800 tons in
1998 with more than 8 300 tens being reported in Subarea 3 from a directed catch, with an additional 500
tons in Subarea 4 as a by-catch in the silver hake fishery of Cuba. The Cuban silver hake directed fishery
ended on 14 August, 1996, and the squid by-catch showed an increasing pattern as the fishery progressed
from Juns to August. This may suggest that the Cuban silver hake fishery ended before squid availability
in the area was fully experienced.

Nominal catches and TACs (‘000 tons) for the recent period are as follows (Fig. 26):

1987 1988 1989 1990 1991 1992 1983 1994 1985 1996

TAC 150 150 150 - 180 150 150 150 150 150
Catch {SA 3+4) + 1 7 1" 4 2 3 6' 7! o'
Catch (SA 5+6) : S 12 12 1B 18 20" 15 17

' Provisional.
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Fig. 26. Squid in Subareas 3 and 4; catches and TACs.
Input Data

There were no data available for assessment.

Greenland Halibut in Subarea2and Divisions 3KLMNO (SCR Doc. 97/10, 16, 23, 25, 27; 28, 30, 34, 35, 38,
52; 8CS Doc. 97."3 4 8,9, 10)

aj

Introduction

Catches increased from low lavels in the early-1960s to over 36 000 tons in 1868, and ranged from 24 000
tons to 32 000 tons over the next 156 years. From 1986 to 1989, catches exceeded 20 000 tons only in 1987
(Fig. 27). In 1880, an extensive fishery developed in the deep water (down to at least 1 500 m) in the
Regulatory Area, around the boundary of Div. 3L and 3M and by 1991 extended into Div. 3N, The total
catch estimated by STACFIS for 1990-94 was in the range of 47 000 to 63 000 tons annually, although
estimates in some years were as high as 75 000 tons. The accepted catch for 1995 was 15 000 tons, a
reduction of about 75% compared to the average annual catch of the previous 5 years due to new
management measures introduced in 1995, The catch accepted for 1986 was about 19 000 tons, although
estimates by Canadian surveillance authorities placed the caich about 6 500 tons higher. The major

participants in the fishery in the Regulatory Area were EU-Spain (7 300 tons) and EU-Portugal (3 300 tons),
using mainly otter trawls.

Canadian.catches peaked in 1980 at just over 31 000 tons, while the largest non-Canadian catches before
1990 oceurred in 1969-70. USSR/Russia, Denmark {(Farce Islands), Poland and EU-Gaermany (GDR before
1988) have taken catches from this stock in most years, but catches by the latter two countries were
negligible since 1991. USSR/Russia catches increased from about 1 100 tons in 1988-80 to 8 200 tens in
1991, the largest catch by this fleet since 1975. EU-Portugal and Japan have taken catches from this stack
each year since 1984, Canadian catches ranged from-8 200 to 13 50C tons from 1985-81. Tne Canadian
catch declined annually since then to 2 300 tons in 1995, but increased in 1996 to about 6 000 tons.

In most years, the majority of the Canadian catch has come from Div, 3K and 3L, with catches from Div. 2G
and 2H usually being relatively low. Canadian gillnet catches declined from a high of 28 000 tons in 1980
to about 3 000 tons annually in 1992-94, and 1 800 tons in 1995 which was the lowest in the time series. In
1986. Catches prior to 1992 were mainly from inshore areas using 140-152 mm mesh, while catches since
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then have been taken mainly in offshore areas at the edge of the Continental Shelf , mostly with 190 mm

mesh,

Canadian otter-trawi catches peaked at about 8 000 tons in 1982, declined to less than 1 000 tons in 1988

and increased to about 7 400 tons in 1990, which was the highest level since 1882, Since then, the otter

trawl catch declined steadily to less than 600 tons in 1995, The vaiue in 1996 was just over 1000 tons by

this fleet component.

Recent catches and TACs {'000 tons) are as follows.

1987 1988 1989 1990 1901 1902 1993 1994 1995 1996

1997
TAC 100 100 100 50 50 50 50 25 27 27 27
Catch? 31 19 19 47 55-75 63  42-82° 48° 18% 19°

! Set autonomously by Canada 1985-94 and by NAFC Fisheries Ccmmlssron in 1995 and 1996.
? Includes estimated unreparted catches in 1990- 96
* Provisional.

Input Data

i) Commerclal fishery data

Catch and effort. A detailed analysis of Canadian gillnet catch and effort data since the mid-1980s
was presented at the Scientific Council Meeting of June 1995 (SCR Doc. 85/78). The general trends
observed indicated steep declines over time since 1986/87 for the near shore areas of Div. 3K and 3L
(<500 m fishing depth) and by the early-1990s this fishery had essentially collapsed. Some of this effort
maved from near sheore areas to the deep waters of the Continental Slope (about 1000 m fishing depth}
particularly in Div. 3K and 3L. Mainly as a result of declining catch rates in these areas, effort moved
northward along the slope area to as far north as Div. 2G, where catch rates in these areas also
declined quickly over a very short time period during the 1990s. No new data were avaﬂable for this

meetlng on Canadian gilinet catch rates.
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Fig. 27. Greenland halibut in Subarea 2 + Div. 3KLMNO: catches and TACs.
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An analysis of otter trawl catch rates, mostly from Canadian vessels, indicated a declining trend since
about the mid-1980s to reach its lowest level by 1992 . Catch rates have shown a slight improvement

-gince then, but are still among the lowest observed in the time series, just under one-half of the peak

values seen in 1982-83. Data from the most recent years were very limited as a result of low effort, due
to the poor catch rates (SCR Doc. 97/52).

A catch-rate analysis of Portuguese otter trawlers fishing in the NAFO Regulatory Area of Div. 3L from
1988-96 was also reviewed. The CPUE declined sharply from 1989 to 1891, recovered somewhat in
1893 then declined again to the lowest level ohserved during the period by 1995 (SCS Doc. 97/9).
CPUE increased in 1996 to the level seen in 1892, Although directed effort on Greaniand halibut in Div.
3N accountad for only 30% of the observed effori from the Portuguese trawl fishery, no trend in catch
rates for this Division could be detected despite an isolated peak in 1992, Data were available from
only 3 years in Div. 3M (1990, 95 and 96), and CPUE was similar in each.year. The combined CPUE
index for all 3 Divisions increased from 1995 to 19986, to around the !evel in 1993,

A fishery by EU-Germany occurred ate in 1996 in Div, 3M, and caught 25 tons (SCS Doc. 97/4). CPUE
was similar to the values cbserved in the Portuguese fishery.

By-caich data for Greenland halibut in the lcelandic shrimp fishery in Div. 3M in 1996 and early 1997
were availabla. The by-catchaes wers around 0.3% (by weight) in 1298, cr 54 fish per ton of shrimp. No
lengtn compasitions were available.

Size and age data were available from the 1995 and 1996 Canadian fisheries (SCR Doc. 97/52).
Sampling data from the caiches of Canada in 1995 and 1996 were used to calculate catch at age and
mean weights-at-age from this compenent of the fishery. The gillnet catch in 1995 was comprised mainly
of fish aged 9 to 13 years, compared to mainly 7 to 9 in the otter trawl catch. Overall, ages 7 1o 11
comprised the bulk of the catch, with a peak at age 8. In 1996, the gillnet caich at age was bimodal,
with peaks at ages 7 and 11, reflacting catches by the different mesh sizes used. Otter trawl catches
in 1996 consisted mainly of ages 6-9 fish, with a peak at age 7. Overall, the catch-at-age had the same
bimodal pattern observed in the gillnet catches, with peaks atage 7, and ages 10-11. Mean weights-at-
age were similar in both yaars.

Catch-at-age data could nat be derived for all fleets during the entire time period. Sampling data from
Canadian catches from 1888-96 indicated that there were relatively more older fish (age 10+) in the
catches in recent years due to the increase in the use of large mesh (>180 mm) gilinsts in deep water
since about 1992, accompanied by a reduction in trawler effort which usually catches smailer (younger)
fish {SCR Doc. 97/52). No trends were seen in the mean weights over the period 1988-96.

The commercial caich-at-age data for 1996 fram EU-Portugal was similar to 1995 and indicated low
numbpers of fish older than age B in the trawler catches, which comprised most of the Portuguese

fishery. The peak of the catches was at ages 5 and 6 in Div. 3L and 3M. (SCS Doc. 97/9). Tha mean

length and weight of fish in the Portuguese catches in 1996 seemed to decline relative to 1995 in Div.
3M and 3L but not in Div. 3N. The mean length of fish in the Spanish catch increased from 1994 to
1996 in Div. 3LN, and remained constant in Div. 3M. The increases were from 41.5 to 45.2 cm in Div.
3L, and 43 to 46 cm in Div. 3N.

Length freguency samples from the fishery by EU-Spain were collected in 1996 from Div. 3LMNQ . Fish
in the length range 36-51 cm dominated catches in all Divisions, with peaks generally around 42-46 cm
(SCS Doc, 97/1C). These data agreed with length frequencies from the Russian fishery in Div. 3LM (SCS
Doc: 87/3), and with the data from the Portuguese fishery (8CS Doc. 97/9).

Research survey data

STACFIS ncted once again that all research vessel survey series providing information on the
abundance of Greeniand halibut were deficient in various ways and to varying degrees. The surveys

- were often initiated to obtain abundance indices for other species and this remains a major objective

for most surveys. The geographical and depth range of the surveys have been progressively adapted
in accordance with changes in the fishery for Greenland halibut and possible changes in the-
geographical distribution of this species and others. This creates problems in the comparability of
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results from different years. Howsver, in autumn 1996 the Canadian survey covered almost the entire
geographical range of the Greenland halibut stock in SA 2 + Div. 3KLMNG, giving a point estimate of
stock abundance and biomass. Unfortunately, there is no single survey series prior to 1996 with which
the total resulis of the 1996 survey can be compared. :

Japanese stratified-random survey In Div. 2G and 2H (SCR Doc. 97/23, 30). During August 1996,
a stratified random survey of Div. 2GH was carried out by Japan on the RV Shinkai Maru, in depths from
201 to 150C m. Biomass and abundance estimates for Greenland halibui were around 54 000 tons and
138 million fish, respectively. About half the biomass in Div. 2G came from depths greater than 1.000
m, compared to about 25% in Div. 2H. Ages 1 and 7 were the most abundant in Div. 2G, while ages
2-4 were predominant in Div. 2H. Overall, ages 1-5 were about equat in abundance, followed by ages
6 and 7. Few fish older than age 9 were found.

Canadian stratified-random survey In Div. 2G and 2H (SCR Doc. 97/30). During September-October
19086, a stratified random survey of Div. 2GH was carried out by Canada on the RV Teleost, in depths
from 122 to 1 436 m. Coverage was not complete in Div. 2G, particularly in depths beyond 400 m.
Biomass and abundance estimates for G.halibut were around 48 000 tons and 315 million fish
respectively. The biomass estimate agreed with the Japanese survey, and a significant correlation
between the two surveys existed for biomass estimates in common strata. The estimate of abundance
was larger in the Canadian survey, and was due to the higher selectivity of the Campelen trawl used
in the Canadian survey for small Greenland halibut. The age composition in both Divisions was
dominated by small fish, with ages 1 and 2 being the most abundant in catches. As with the Japanese
survey, few fish oider than age 9 occurred in the catches. Estimates of biomass and abundance from
the surveys in Div. 2GH in 1986 are not directly comparable with estimates from previous surveys in this
area, but suggest that biomass is generally tower in 1296 than in the late-1970s and early-1980s,

Canadian stratifled-random surveys in Div. 2J and 3K. These surveys are conducted in the autumn
{Oct-Dec). During 1995, a new survay trawl was intraduced to this survey series. A Campelen 18C0
shrimp trawl with rock hopper footgear reptaced the previously used Engel 145 groundfish trawl with
large steel bobbin footgear. Based upen the results of comparative fishing experiments between the
.two gears presented to STACFIS in 1996 (SCR Doc. 96/28) length based conversion factors were
developed and accepted to convert the historic time series of biomass and abundance of Greenland
halibut to equivalent estimates had the Campslen 1800 shrimgp trawl been used throughout (Fig. 28).
While the actual index values changed from those in past reperts, due to variable conversion factors
by length, the overall trends from 1977-9% for Div. 2J and 1878-95 for Div, 3K were directly comparable.
A correction 1o account for the different swept areas of the trawls, inadvertently omitted in the 1996
assessment, was applied 1o the data in the current assessment. No conversions were available for the
Div. 3L time series, although conversion factars have been developed in further comparative fishing
trials (SCR Doc. 97/68). However, this time series accounted for little of the Greenland halibut
distributed in Div. 3L due to limited depth coverage.

The results indicated that the biomass index for Div. 2J and 3K combined generally increased from the
tate-1970s to peak in 1984. The index then declined steadily to 1990. There was a sharp decrease by
about 50% between 1990 and 1991, and the index reached its lowest level observed by 1892, The
1092 value was only about 20% of the peak values observed in the late-1970s and early-1880s. The
estimates have generally increased since then, with the 1995 value about the same as that of 1991, The
1996 value was about 80% higher than the 1985 point, and was similar to the levels observed in 1987
to 1990. This value was about 70% of the maximum fevel, estimated in 1978. Increases were observed
in most strata throughout Div. 2J and 3K, particularly in the depths less than 500 m, where smaller fish
dominate catches. It should be noted that the 1995 and 1996 surveys were actually conducied with
the new survey trawl and are not converted values. About two-thirds of the biomass index in Div. 2J and

3K combined in 1996 was comprised of fish smaller than 36 cm, compared to about one-quartsr in
1978.

- An examination of the age structure indicated that the ages 6+ abundance declined oy over 80% from
the peak values of the mid-1980s to the lows observed in 1993-96. By 1994, the age 6+ abundance
was far below anything previously observed, but was followed by a slight increase in 1985 to near the
low 1992 value. Ages 10+ have been declining since at least the early-1980s and in 1994 and again
in 1995 appeared only mmdently in the survey catches. Abundance at ages 10+ increased in 1996, but

© was still less that 10% of tha estimates in the mid-1980s. Biomass of fish larger than 35 cm increased
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slightly in 1996, but remained at a level less than 20% of peak values in 1882-84. On the other hand,
the abundance index of ages 3-5 slowly increased from the early-1980s to about 1983, From 1988 to
1991, however, this index also declined very sharply to a level less than half the 1889 estimate. The
ages 3-5 index since then has been above average, and the index peaked in the 1993 survey. This
increasing trend in recent years is a result of high indices of abundance of the 1990-94 year-classes.

300_ T T T 1 1 T 1 1 T T 1 1 T T 1 I T T 1 800
C -1 600
250}~ .
- ~1 400
— r - >
w
5 200~ “~ 1 200 g
o L 7 o
3 r —1000 8
= 150~ ] S
@ C ~1800 —~
. 173
S 100 —600
= F 12
r : — 400
50 —_— Abundance 4
C ------- Biomass — 200
O— ] 1 ! 1 1 I 1 1 l [ ] I 1 | l L1 l L 1 I 1 1 0
1975 1978 1981 1984 1987 1990 19893 19986 1999

Year

Fig. 28. Greenland halibut in Div. 2J and 3K: estimates of bicmass and abundance from Canadian
surveys.

STACFIS noted that otoliths for Greenland halibut less than 30 om, caught in the 1984 and 1995
Canadian surveys, were reaged, based on discrepancies in mean length-at-age data and criteria for
ageing young fish developed at the joint NAFQ/ICES workshop in 19868 (NAFO Sci. Coun. Rep., 1926,
g. 115). The reageing was complete for 1994 and included in this assessment, but was not cemplete
for the 1995 samples. Therefore, the data for ages 1-5 in the 1995 survey were excluded from any
analyses.

EU stratified-random surveys in Div. 3M (SCR Doc. 97/28}. These surveys indicated that the
Greenland halibut biomass index on Flemish Cap in July in depths to 730 m , ranged from 4 300 tons
te 8 600 tons in the 1988 1o 1994 period. The estimated biomass in the 1995 and 1996 surveys was
10 700 and 11 400 tons respectively, which is the highest in the series. While the estimates from these
surveys were not indicative of the total biomass in Div. 3M and were outside the commercial fishery
-area, they were stable during 1991-94 at about 8 000 tons within the survey area with some increase
in 1995 and 1996. The rasults could only be interpreted as an index of the population in degths to 730
m. The age composition data indicated that the abundance in 1996 was dominated by ages 4-7 or the
1989-92 year-clagses, but a peak was also cbserved at age 2 (1994 year-class). Few fish cider than
age 10 were encountered in any of these surveys, and the abundance at these ages.combined declined
steadily from 1891 to 1996. The increased population estimates in 1995 and 12986 are mainly the result
of recruitment of the 1994 and 1995 year-classes to the survey. The 1994 year-class had the highest
values in the time series at age 1 and age 2. Al age 1, this year-class accounted for nearly one-third
of the 1995 abundance estimate and was 6-8 times higher than the estimates of the 1921 - 1993 cohorts
at the same age.

Russian surveys in Flemish Cap and Pass (SCR Dcc. 97/10). A stratified-random survey was
conducted in part of Flemish Cap in Div. 3M during May 1996 to a depth of 814 m. The abundance
index was 2.8 millicn fish and the biomass index was 1 200 tons, which were very similar to the
estimales obtained in a comparable survey in 1995. A stratified random survey in Flemish Pasgs during
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February 1996, in a depth range from 732-1 463 m, indicated an abundance estimate of 46 million fish
and a biomass estimate of about 32 000 tons. Peaks in the length distributions from both surveys were
observed around 40 10 46 em., corresponding to ages 4 to 6, and few fish were caught beyond about

60 cm. Catches were comprised almost entirsly of, immature fish.

Spanrlsh stratifled-random surveys in Div. 3NO Regulatory Area (SCR Doc. 97/25). During April-

“May of 1995, 1996, and 1897, stratified-random bottom trawl surveys were conducted by Spain in tha

Regulatory Area of Div. 3NO to a depth of 730 m in 1995, 1 100 m in 1996, and 1 275 m in 1997. The
estimated biomass {comparable strata only) was about 2 800 tons in 1895, 6 100 tons in 1996, and

.18 200 tons in 1997. The total biomass estimated in 1997, including the deep strata not surveyed

previously, was 71 000 tans. The size composition was trimodal in 1997 at 20-22, 28-30 and 38-42 cm.
Few fish above 60 cm were caught.

Canadian stratified-random survey In Div. BLMNO (SCR Doc. 97/52). As part of the annual Canadian
autumn survey {Septembér to December), coverage in 1996 was extended to Div. 3M, and to areas in
Div. 3N deeper than 731 m. Div. 3L was alsc surveyed to a maximum depth of 1 433 m, extending the
usual survey coverage in this Division. Coverags of the desp water in the southern areas, particularly
Div. 30 was not as exiensive as further north. Biomass estimatses from the 4 Divisions were as follows:

3 3L - 36 600 tons, 3M - 10 200 tons, 3N - 5 100 tons, 30 - 1 000 tons). Fish greater than 36 cm made

up the bulk of the biemass in Div. 3LM, unlike the situation in Div. 2J and 3K. Qverall, biomass in Div.
JLMNO comprised about 18% of the total biomass estimated from the Canadian fall survey in 1996,

Recruitment indices (Fig. 29)

During both the 1994 and 1995 assessments STACFIS concluded that the 1920 and 1991 year-classes
were above average abundance based on survey trends in year-class strength. These year-classes
were predominant in virtually all fisheries and surveys throughout the Regulatory Area in 1996, but not
in Subarea 2 and Div. 3K,
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Fig. 28. Greenland hahbut in Subarea 2 + Div. 3KLMNO: recruitment estimates (ages 3-5 combined)
from surveys in Div. 2J+3K.
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Surveys in Div. 2J and 3K suggest that the 1992 and 1993 year-classes may also be above average
abundance. However, STACFIS cautions that estimates of abundance’ of these year-classes at very
young ages are very sensitive 1o the length conversion factors for small sizes betwean the two survey
gears. More cenfidence in the strength of these year-classes will be developed over the next 1-2 years'
surveys.

Both the 1995 and 1996 Canadian survey in Div. 2J and 3K (1995 based on length frequencies) and
the EU survey in Div. 3M in 1995 and 1996 estimated the 1994 and 1995 year-classes to be among
the largest cbserved. These two year-classes also dominated catches in the Canadian survey in Div.
2GH, and were prominent in the Japanese survey in Div. 2GH. STACFIS reiterates its concern,
however, that these estimates alsc be treated with caution untﬂ the year—cWass strengths can be
confirmed at older ages in subsequent surveys.

iv) Biological studies

Several papers were presented with data from the Spanish fishery in the Regulatory Area. SCR Doc.
97,35 indicated patterns of seasonality in both mean length and yield in the fishery in two distinct study
areas: one north of 47°30'N and one south of 45°N, Several possibiliies exist to explain the
observations, inciuding movement of young fish between the areas, andg fish changing their depth
distribution seasonally. SCR Doc. 97/36 showed that differences in the catches of Greeniand halibut
made during the day were not significantly gifferent from those made at night. This observaltion is of
importance when considering survey catches, since the results of tows should be comparable
regardless of when they were made during the day. SCR Doc. 97/34 examined the influence of
geographic latitude on the catchability of Greenland halibut, by comparing the sex ratio in the catches
in the NAFCQ Regulatory Area with those in the Svalbard area of the Barents Sea. A higher groportion
of males was found in the Svalbard area, for reasons which were not clear. SCR Doc. 97/27 presented
the variations in the sex ratio of Greenland halibut. Propertion of females increased from the northern
Subareas to the southern ones. The increase in the proportion of females generaily occurred at ages
7-9. SCR Doc. 97/16 used length and weight samples collected from the fishery in 1923-94 and from
Flemish Cap surveys in 1995-96 to calculate length weight relationships for Greenland halibut in Div,
3L, 3M, and 3NO, Data were available for both total fish weight and gutied fish weight. Relationships
were calculated for each half of the year 1993 and 1984, and for July in both 1995 and 1996.

Assessment Results

In 1996, STACFIS concluded that the longer term indices of fishable stock had declined substantially in
recent years, The decline of age 6+ abundance was particularly evident from Canadian surveys in Div. 2J
and 3K with recent estimatas among the lowest levels observed. Data from the Portuguese ottar trawl fishery
in the Regulatory Area of Div. 3L also indicated that the commercial stock had declined to the lowest |evel
obsarved by 1995, based on CPUE irerids since 1988. The catch by commercial fishing vessels exhibited
a relatively wide range of age groups, however, most of the catch continued to be comprised of young,
immature fish most of which were several years younger than the age of sexual maturity, Although the total
cafch in 1985 was significantly reduced compared to the pravicus four years, in 1996 STACFIS statad that
it was too soon to expect any recovery of the stock

in the current assessmaent, there is some indication of improvement in most indices of abundance, although
the biomass of older fish clearly remains at a low level,

In the past three assessments of this stock, STACFIS indicated that the 1990 and 1991 year-classes were
above average. Data from the current assessment suppaert this view. There were indications from survey
data that the 1992-95 ysar-classes may alsc be abovs average abundance. STACFIS cautions, however,
that estimates of these cohorts at older ages need to be obtained in future surveys to confirm the relative
strengths more confidently.

Considering the significant reduction in catches after 1994, and the indications of good recruitment, STACFIS
concluded that the stock is showing signs. of recovery, but that fishable biomass is still at a low level.
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12. Roundnose Grenadier in Subareas 2 and 3 (SCR Doc, 97/23, 74; SCS Doc¢. 97/10) (with some comments on
roughhead grenadier SCR Doc. 97/19, 58; SCS Doc..97/9, 10)

a)

Introduction

After the first reported catch of about 17 000 tons of roundnose grenadier in NAFO Subareas 2+3 in 1967,
nominal catches wera greater than 20 000 tons {Fig. 30) in most years fram then until extenston of jurisdiction
by Canada in 1877. During this period, mest of the annual catch was taken in Div. 3K with the exception of
1971 when over 50 Q00 tons was reported from Div. 2G.

After declining to only about 2 000 tong in 1980, catches increased somewhat during the 1980s to about
7 000 tons in 1986 and 1987 due to increased catches by the former USSR and to some extent, by the
former GDR. Catches declined again since then as a result of declines in catches by 'traditional’ countries
in 'traditional’ areas, and beginning in 1983 there have been no allocations 1o non-Canadian vessels inside
the Canadian zone, The majority of the catch since 1993 are primarily because ¢f by-catch associated with
the Greeniand halibut fighery primarily pragsecuted by non-Canadian fleets outside 200 miles in Div, 3LMNO.

It has been recognized for a number of years that reported catches represented a mixture of both roundnose
and roughhead grenadier. EU-Portugal reported that all of their catch since 1988 was roughhead grenadier.
It is likely that EU-Spain catches are rcughhead grenadier. From 1987 to 1996 catches of roughhead
grenadier have been reported in the Regulatory Area and since 1890 have exceeded those of roundnose
although the nominal statistics do not indicate this and makes.it difficult to track. It is believed that the
catches have been between 50 to 80 tons for 1985 and 1996 most of which was taken by Japan.

Prior to 1923 most of the roundnose grenadier was taken during the second half of the year. The distribution
of actual roundnose granadier catches by area and season in the Regulatory Area in recent years has not
been confirmed, but based on reports to NAFQ, catches of roundnose and roughhead grenadier combined
have heen taken primarily during the first half of the year cerresponding with the peried of most effort for
Greenland halibut. '

A TAC was first imposed within the Canadian zone at 32 000 tons in 1974, increased marginally to 35 000
1ons in 1977 and reduced successively to 27 000 tons by 1982. A reduction to 11 000 tons occurred for
1983 and the TAC was maintained at that level to 1983. From 1994 to 1996 a 3 000 tons TAC was in effect
for the Canadian zone only. Currently there is a moratorium imposed within the Canadian zone but the fishery
is unregulated outside the 200-mile limit. ' '

Nominal catches, as reported to NAFQ,.and TACs {000 tons) for roundnose grenadier in the recent period
are as follows:

1987 1988 1989 19090 1991 1992 {993 1994 1995 1996 1997

TAC . 11 R 11 . 1 11 11 11 3 3 3 0
Catch? 8 ) 5 L4 g4 8 £ ® » 3

' Includes estimates of misreporfed catches which could not be determired precisely.

“* Originat as reported to NAFO.

¥ Provisional.

Catches of roughhead grenadiers in the Regulatory Area {000 tons) have Deen estimated to be:

1987 1988 1889 1990 ° 1991 1902 1893 {994 1905 1906

Catch 1 1 0.3 3 4 5 8 5 3 4
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Fig. 30. Roundnose grenadier in Subareas 2+3: catches and TACs.

b) Input Data

1)

Commercial fishery data

Limited sampling information available from the discarded by-catch of the Spanish trawler fleet suggest
the bulk of the roundnose by-catch in Div. 3L was composed of sizes between 6.5 cm to 12,0 cm based
on pre-anal fin length. In Biv. 3M, fish between 8.0 ¢m-13.5 cm pre-anal fin length dominated the yearly
aggregated size distribution.

Research survey data - roundnose grenadier

Two stratified-random botiom trawl surveys were conducted in 1996, one by Japan in Div. 2GH (SCR
Decc. 97/23) and a maore extensive one by Ganada covering Div. 2G t¢ Div. 30 (SCR Doc. 97/74).

The survey by Canada was conducted from September to December and generaily covered down 1o
1500 m in Div. 2GHJ3K and to 146 meters in Div. 3LMNO. The only exceptions were in Div. 3M where
certain deep strata on the east and south were not covered, in Div, 3NO where areas beyond 732 m
wera not covered and in Div. 2G, where there was minimal coverage beyond 500 m. Overall, highest
abundance occurred in strata beyond 900 m and in Div. 2H and Div. 3K. Survey biomass estimates
ranged from 2 600 tons in Div. 3L to 26 000 tors in Div. 2H. The total survey biomass amounted to
about 68 000 tons, :

- The Div. 2GH survey by Japan was conducted in August and covered strata from 201 m to 1 500 m

and utilized the same stratification scheme as the Canadian survey mentioned ahbove. The survey
biomass ‘esfimate was 2 250 tons for Div. 2G and 2 736 tons for Div. 2H.

Size distribution from the Canadian survey by Division genarally indicated a smaller range of sizes and
predeminantly smaller fish in Div, 3LM, comparad to the northern Div, 2HJ and 3K. There was a much

‘broader size range of fish in Div. 2HJ and 3K whers pre-anal fin length sizes occurred between 3.5 cm

to 17 cm with modes at 5 cm and 10-12 ¢m than in Div. 3LM where fish were mostly hetween 3.0 cm
and 12 cm with modes around 5 em to 7 cm. There were very few fish captured in Div, 3NO.
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c)

The pre-anal fin length distributions sampled from the Japanese survey in Div. 2GH suggested a familiar
"pattern of increasing fish size with depth for both Div. 2G and Div. 2H. The overall size distribution for
Div. 2G ranged from about 2.5 cm to abeut 18 cm with bulk of the catch between 4.5 cm and 8 cm with
a clear mode at 6.5 ¢m. In Div. 2H the sizes ranged between 2 cm and 17 cm and the majority of catch
was between € cm and 12 ¢m with a mode around 7 cm.

iii) Research survey data - roughhead grenadier

The EU has conducted stratified-random groundfish surveys in Div. 3M since 1888 (SCR Doc. 97/58).
The survey is considered not to cover the main depth distribution of roughhead grenadier. Survey
biomass estimates have ranged from about 1 000 tons in 1990 to 3 800 tonsin 1993. The series of
estimates indicate an increase from 1988 to 1993 foilowed by a decline to 1886. Pre-anal fin length
distributions in 1996 indicate modes at 5 cm, 14 cm, 16 ¢m and 19 cm corresponding to ages 2, 6, 8
and 9 year-olds, respectively. It was reported that length at first maturity for females of this species (L)
was about 67 cm total length (26 om pre-anal fin length) corresponding to about 15 years old in Div.
~ 3LMN (SCR Doc. 97/19).

Assessment Results - Roundnose Grenadier -

Thers has been very limited commercial data since the cessation of fishing within the Canadian zone in 1993.
The 1996 Canadian survey is not directly comparable t¢ other Canadian survey data from 1894 to 1995 (for
Div. 3LMN) because a different gear was used. The 1996 survey is difficult to judge on its own as a point
estimate but suggests that abundance were highest in Div. 2H and 3K. The 1996 survey by Japan is not.
comparable ta the 1996 survey by Canada because different gears were used. STACFIS notes that all
cansiderad surveys do not cover the whole distribution of the roundnose grenadier by depth.

State of the Stock

Due to the limited amount of information, the status of the stock cannot be determined. The 1896 estimate
of survey biomass is the only point available and STACFIS cannct determine the status of the stock
compared with the historical period when a directed fishery occurred.

Spécial Comments - Roughhead Grenadier

Roughhead grenadier have being taken in the order of 4 000 tons to 6 00C tons since 1991 as by-catch
primarily.in the Div. 3LMNQ Greeniand halibut fishery. The length composition of the by-catch in the EU-
Portugal fishery suggest the domirant size range throughout Div. 3LMN area was between 10 cm and 20
cm pre-anai fin length. It has been reported that grenadier are a long lived species and caution is warranted

~about the impact of the by-catch levels in the Greeniand halibut fisnery.

Silver Hake in Divisions 4V, 4W, and 4X (SCR Doc. 97/1, 3, 47, 51, 54, 69, 75, 79; SCS Doc. 97/3)

a)

Introduction

The fishery historically was conducted primarily by large Cuban and Russian Fegeration otter trawlers using
small-meshed bottorn trawls, Before 1977 the fishery was not restricted by season or area. However, since
1977 the fishery has been subjected to various seasonal, area, and gear restrictions. Since 1890, allocations
have been made to Canadian companies which have entered into developmental arrangements with Cuban
and Russian Federation fishing companiesto harvest silver hake. A commercial fishery for silver hake with
Canadian vessels fishing in Emerald and LaHave Basins has been conducted since 1885. Catches by this
fleet increased greatly in 1996 1o 3 500 tons compared to 300 tons in 1995. Nominal catches since 1970

~ ranged from a maximum of 300 000 tons in 1973 to a minimum of 8 000 in 1994, Catches generally

increased from 1977 to 1989, with the exception of 1983, from 37 000 tons in 1977 to 88 D00 tons in 1288,
followed by a substantial decline. Catches increased after 1994. Since 1977 catches for this stock have
been helow the TAC as a result of allocations being made to parties which did not participate in the fishery,
and allocations which were made late in the season when commercially viabie catch rates could not be
achieved. These trends continued in 1996, with 26 Q00 tons being harvested from a TAC of 60 000 tons.
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Recent catches and-TACs {'000 tons) are as follows (Fig. 31):

1087 1088 1989 1990 1991 1992 1993 1994 1985 1906 10097

TAC 100 120 135 135, 00 105 86' 30 60 80 50
Caltch 82 74 91 69 88 az 28 @ 17 26°

! Projected catch at Fy, was 75 000 tons; 11 000 additional tons were anocated by Canada in the
knowledge that ali allocations would not be harvested, :

2 Provisional.
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Fig. 31. Silver hake in Div. 4VWX: catches and TAC

The 1896 non-Canadian fishery commenced in March, and finished in August. As was the case in 1994 and
1995, regulatory measures intended to minimize by-catches of cod, haddock, and pollock were
implemented. These include repositioning of the Small Mesh Gear Line (SMGL) to restrict fishing to water
deeper than 190 m, and.use of a separator grate in codends was mandatory. These measures were
effective in reducing by-catches. :

Input Data
i) Commercial fishery data

Catch rates. in response to a 1996 NAFO Scientific Council recommandation, an analysis of silvar
hake catch rates by the non-Canadian fleets in relation to the revised SMGL was conducted (SCR Dag.
97/47). As a result of various exemptions fo the new SMGL regulations, the temporal and spatial
distrinution of fishing in 1994-36 was closely similar to the fishery distribution in 1980-93, and thus the
regulation was unlikely to have affected catch rates. In any case, the catch rates in the fishing area
defined by the 1994 restrictions were consistently as high or higher than thase in the breader fishing
area permitted under tha previous regulations. Thus, even if the regulations had, in fact, been strictly
enforced, no effect on calch rates is to be expected. An analysis of the effect of a separator grate on
silver hake catches showed a reduction in the catch rate of approximately 5% (SCR Doc. 97/51).

Catch rates in the non-Canadian fleets have dropped in recent years, from a peak of 4 tons per hour
in 1989 to approximately 1.3 in 1996 (Fig. 32; 1994-06 adjusted for separator grate). Catch rates by
the Canadian fleet increased in 1996 over those seen in 1995, to 1.0 tons per hour (SCR Doc. 97/54),
but this was attributed to the different fishing seascn in the twe years, and 1o learning process on the .
par of vessel captains, and was not considered 1o be a reflection of stock abundancs.
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Fig. 32. Silver hake in Div. 4VWX: non-standardized catch rates.

Catch-at-age and weight-at-age data. An znalysis of condition and size-at-age based on Canadian
July research vessel surveys in 1970-95 indicated that time of samgling did not affect the annual
condition index but did have a significani effect on the estimates of length-at-age (SCR Doc. 97/75).
Both conditicn and length-at-age (corrected for sampling date) declined over the time series and hence
so too did weight-at-age. Weight-at-age was lowest in most recent years, 1884-95.

The commercial removals-at-age for the 1996 non-Canadian fishery were calculated from Canadian
observer length samples from the commercial fishery and monthly age-length keys. Length/weight data
from Canadian July research vessel surveys were used in the calculation of weight-at-age. Removals
for the Canadian silver hake fishery were calculated from Canadian observer length samgles, and
monthly age-length keys from the non-Canadian fishery, and combined with those frem the non-
Canadian fishery to provide estimates of total removals. The Canadian fishery catches smaller silver
hake than the non-Canadian fishery (SCR Doc 97/54), and commercial mean weight-at-age was
calculated using data from both fisheries, weighted by catch. The removals-at-age and weight-at-age
for 1979-95 were taken from the previous assessment, to provide estimates for the period 1979-96
inclusive. Commercial mean weight-at-age declined from 1992-84. In 1996 the mean weights-at-age
remained the same, or close to, those seen in 1994-95,

Research survey data

Canadian July survey estimates of total numbers and biomass indicate relatively high abundance in the
early-to mid-1980s (Fig. 33), followed by a dedline in the |ate-1980s and early-1980s. However, since

. 1982 survey abundance and biomass have increased. The survey estimate of the size of the 1995 year-

class based on a regression between sequential population analysis (SPA) numbers and survey
numbpers at-age 1, indicated that this year-class was about the long term average, at 780 mitlion fish.

The Octeber 1996 O-group survey index was high and, rased on a regression between SPA numbers
at age 1 and the O-group index, the 1996 year-class was estimated at 1 800 mitlion fish. However, this
estimate is particularly uncertain, as the 1996 survey index lies outside of the observations on which the
ragressian ig based, requiring extrapolation, and the regression itself explaing only 26% of the variation
in the data. In addition, the 1996 survey estimates had almost double the caeefficient of variation of any
other estimates in the time serias, further reducing its reliability.

The O-group survey also gave a second estimate for the size of the 1295 year-class of 1 200 million,
substantially above the estimate of 790 millicn fram the July survey at age 1. The latter estimate is likely

the moare reliable one, as the regressicn on which it is based explains about 78% of the variation in the
data. )
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Fig. 33. Silver hake in Div. 4VWX: survey biomass,

iii) Blological studies

Relationships between the abundance of silver hake and juvenile cod haddock, and pollock were
examined-from 1969 to 1992 (SCR Doc.97/3). Negative relationships between silver hake abundance
{(1+] and cod and haddock {age 1), ang pollock {age 2), was seen for most periods, some of which
were statistically significant.

A comparison of biomass estimales for the period 1979-83 from the 1985 assessment to those reporied
in the 1998 assessment showed that the estimates based on the 1996 assessment were lower, and it
was suggested that the mare recent analysis does not reflect true stock abundance (SCR Doc. 87/1).
STACFIS neted that 1979-83 bicmass estimates had converged in the 1996 analysis, while those of the
earlier analysis had not. Under these circumstances the eartier estimatas might be inflated, especially
in light of the retrospective pattern now apparent.

Estimation of Parameters

Sequentlal population analysis. Commerciat catch-at-age (ages 1-8, 1979-96), age desegregated non-
standardized CPUE (ages 1-9, 1979-96), Canadian July survey catch-at-age (ages 1-9), 1979-96) and a
Juvenile index (O-group, 1983-95, except 1992) were used for tuning an SPA using a bias-adjusting adaptive
framewocrk (ADAPT). A dome-shaped partial recruitment pattern was used (pr at age 9 = 0.10), with M set
at 0.4. This analysis gave an estimate of F'in 1996 of 0.2, on average, for ages 3-5 (Fig. 34). An analysis
incorporating both a less severe dome and a flai-topped partial recruitment pattern produced similar trends
in age 24 biomass and average F for ages 3-5.

A retrospective analysis using the results of the ADAPT formulation showed a tendency for F to be
underestimated, and population numbers over estimated, as a longer time series of data was introduced.
This pattern had been noted in pravious assessments of this and other-North Atlantic stocks, but the
underlying cause remains obscure. An analysis of the retrospective pattern on an age-by-age basis showed
the degree of overestimation of the population numbers to range between 15 and 50%, with a tendency to
increase with age. Thus, numbers from the population analysis were adjusted, on an age-by-age basis, for
catch projection purposes. '
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Fig. 34. Silver hake in Div. 4VWX: average fishing mortality for ages 3-5,

Pregnosis

The 1996 year-class will make a significant contribution to the catch in 1998 at age 2. The size of thig year-
class was taken as that estimated by the O-group survey, 1 800 miilion. The size of the 1995 year-class at
age 1 is poorly estimated in the SPA, as the estimate is based on only a singie occurrence in the catch
matrix, The predicted size of the 1995 year-class was 790 millicn fish based on the July survey, while the
estimate from the C-group survey was 1 200 million. As was the case in the 1996 assessment, the size of
the 1995 year-class was taken as an average of the two sstimates, at 996 miliion fish. A geometric mean
of age 1 numbers from the VPA (1985-94 year-classes) was used for the 1997 year-class (8C0 million). For
projection, an F,, value of 0.70 was used, based on the yisld-per-rectuit analysis conducted during the 1994
assessment. Mean weights-at-age for projection were taken as the average of the threa maost recent years
(1994-96), while the partial recruitment pattern was an average of the five most recent years (1992-96).
Weight-at-age, partial recruitment and numbers were:

Age Avg weight {ka} PR nurnbers'
1 0.050 C.04 1 800 0C0
2 0.100 0.34 860 335
3 0,136 085 . 371498
4 0.170 1.00 79 440
5 0202 092 70 361
5 0.291 073 18 214
7 0.432 0.64 5130
8 0.431 0.84 842
9 0.685 . 009 239

" Jan 1, 1997 numbers, age 3+ adjusted for
retrospective pattern,

The 1997 silver hake fishery is still in progress, and the ‘exact total catch cannot be determined at this time.
Based on preliminary catch rates, level of participation, and historical trends in resource avaitability, the final
catch for the foreign fleet was predicted to be 17 000 tons, and that of the Canadian fleet 3 500 tons, for
a total of 20 500 tons. Based on the input parameters above, the estimated catch at Fy, in 1998 is 65 000
tons. Of this sstimate, 21 000 tons (32%) are a¢counted for by the 1996 year-class, the estimated size of
which is of very low reliability.
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Future Studies

STACFIS continues to support cooperative studies on silver hake. These include continuation of the joint
Canada-Russia juvenile survey, which is noted as a critical efement in the prediction of the size of incoming
year-classes for this stock.

There remains concern ameng members of the Committee that variation in the timing of the spawning pericd
may be affecting estimates of weight at length (condition) measured by the July survey, and it was again
recommended that for Div. 4VWX silver hake the proportion of post-spawning fish in the Canadian July
survey data be examined.

It was noted that a dome shaped partial recruitment pattern has been imposed in'the SPA for several years
but that recent developments, including the introduction of separator grates and the development of a
domestic Canadian fishery in new areas, indicate the need for a re-examination of the basis for the partial
recruitment pattern in this fishery. As well, STACFIS notes that the effect of the dome-shaped partial
recruitment pattern has besen to increase the numbers of fish in the population, particularly at older ages,
while the retrospeactive analysis has indicated a tendency towards severe overestimates of fish at these same
ages. Therefore, STACFIS recommended that the basis of a domed-shaped partial recruitment pattern in
Div. 4VWX silver hake be further investigated and, in particular, that the distribution of silver hake in the
Canadian July surveys be examined for differential patterns in availability among ages in areas where the
fishery has traditionally operated.

Special Comment
I contrast to the view of STACFIS, the Russian members expressed their doubt about the accuracy of the

conclusion that a new SMGL does not affect silver hake catch rates and proposed to continue resaarch on
this item. ' '

Greeniand Halibut in Subarea 0 and Divisions 1B-1F {(SCR Doc. 97/21, 38, 39, 48, 53; SCS Dcc. 97/3, 4, 7,
8, 11)

a)

= RN TR

- Introduction

The annual catches in Subarea 0 + Div. 1B-1F, were in the period 1984-88 below 2 600 tons. From 1989 1o
1990 catches increased from 2 200 tons to 15 500 tors. In 1991 catches dropped to 10 000 tons and then
increased to 18 100 tons in 1992, In 1993 catches decreased to 10 957 tons and have remained at that jevel
since. The catch in 1986 was 10 430. In Subarea O catches peaked in 1990 with 14 513 tons, declined from
12 358 tons in 1992 ta 4 274 tons in 1994 and increased gradually to 5 874 tons in 1998, Catches in Div.
1B-1F have fluctuated between 900 and 1 600 tons during the period 1987-91. After then catches increased
to about § 550 tons where they have remained until 1995. In 1996 catchas decreased to 4 556 tons (Fig.
35). '

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

1987 1986 1989 1880 1991 1992 1993 1904° 1995 1998‘ 1997

Recommended TAC? 25 25 25 25 25 25 25 25 11 11 11

SAC + 1 i 15 8 12 7 4 5 B

Div. 1BCDEF 1 2 1 1 2 5 4 & 6 5

Total 1 3 .2 16 10 18 11¢ 107 11° 10°
Provisicnal, -

in the period 1986-1994 the TAC included Div. 1A.
Including 739 tons non-reported.

Including 780 tons non-reported.

Inciuding 3 308 tons non-reported.

Including 3 153 tons non-reported.
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Fig. 35. Greenland halibut in Subarea 0 + Div. 1B-1F: catches and TACs.

The fishery in Subarea 0. Prior to 1984, USSR and GDR corducted trawl fisherias in the offshore part of
Div. OB. In the late-1980s catches were low and mainly taken by the Faroe islands and NorWayi In the
beginning of the 1920s catches taken by these twa countries increased and Canada, Russia and Japan were
intreduced to the fishery. The three latter countries have been fishing regutarly in the area since then,
Catches were about 12 400 tons in 1992 but have decreased to § 874 tons in 1996 of which 4 372 tons
were taken by trawlers. In 1995 an offshore Canadian gillnet fishery was introduced in Div. OB and this

. fishery yielded catches of 1 147 tons in 1996. Most of the fishery takes place in the second half of the year.

In 1987 a longline fishery started inshare in Cumberland Sound. The catches gradually increased to 400'tons
in 1992 where they remained until 1994. Since then catches have gradually decreased through 285 tons in

1885 to 60 tons in 1996 dueé to lack of ice cover.

An exploratory fishery in Div. OA in 1996 resulted 295 tons, which were the only caiches reported from this
area (SCR Doc. 97/38).

The fishery in Div. 1B-1F. The offshore fishery in Div. 1B-1F increased from about 800 tons in 1987 to about
1 500 tons in 1988 and catches remainad at that level until 1992 when they increased to 5 550 tons. Catches
then remained &t that level until 1995, but decreased to 4556 tons in 1896, Offshore, 3 621 tons were taken
by mainly Norwegian and Greenlandic trawlers while 830 tons wers taken by Nerwegian and Greenlandic
longliners. Inshore catches amounted to 105 tons taken mainly by longlines. Almost alt the fishery takes
place in Div. 1D in the second nalt of the year.

Input Data

i} Commercial fishery data

For 1996 catch-at-age and weight-at-ags data were available from the offshore gillnet and trawt fishery
‘in Div. OB and from the traw! fishery in Div. 1D. Length frequency data were available from the offshore
longline fishery in Div. 1D. As in the previous thrae years fish at age 7, taken in the trawl fishery, was

- the dominant age group in the overall catches. The introduction of a gilinet fiskery in Div. OB and an
increase in the longline fishery, together with a tendency towards more large fish in the trawl fishery in
Div. 1D have, howaver, given a shift towards larger fish in the overall catches in the last two years -
compared to previcus years (SCR 97/53).

A standardized CPUE index was calculated for the offshore traw! fishery in Div. 1CD during 1988-98
from available logbcok data and German data from 1996 {SCS Doc. 97/4). The standardized CPUE



i)

119 - STACFIS 4-19 Jun

index fluctuated, but has shown a decreasing trend in the pericd, The data from 1996 covered anly a
small fraction of the fishery, The CPUE was about 45% lower in 1996 compared to 1992, where catch
rate peaked. Average catch rates from the Norwegian trawt fishery in Div. 1CD showed a decrease from
1991 to 1993, stabilized betwsan 1993 and 1994, but decreased further in 1995. The catch rates
increased slightly in 1996 but is stili only about half of the level in 1991 (Fig. 36). Catches rates for a

-longliner in Subarea 1 were available for the period 1994-1996 and showed anincrease of 36% between

1394 and 1995, but was back at the 1994 level in 1996.
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Fig. 36. Greenland halicut in Subarea 0 + Div. 1B-1F; CPUE.

Research survey data

During 19287-95 bottom-trawl surveys have been conductea in Subarea 1 jointly by Japan and
Greeniand. In 1985 trawlable biomass was estimated to be 43 000 tons compared o 34 000 tons in
1894, The estimated biomass in 1995 was, however, still below the level in the late-1980s and early-
1990s (The survey area was restratified and the biomasses were recalculated in 1997 (SCR Doc. 87/21)
(Fig. 37).

Biomass estimates (‘000 tons) from USSR(Russia)/GDR(FRG) surveys and Japan/Green-land surveys
for the years 1987-95 in Subareas 0+1 are as follows:

USSR(Russia)/GDR(FRG) Japan/Greenland - Total

Year 08 1BCD 1BCD 1ABCD' 0B+1ABCD*?
1987 37 56 1158 116° 153
1088 55 47 58 83 118
1989 79 - 69* . -
1090 72 88 52 55 127
1991 48 - 82 85 132
1992 38 .- 73 77 115
1993 - - 41 - -
1994 . - - 34 - -
1905 - - 43 44 -

' Div. 1A south of 70°N.
¢ LUSSR(Russia)/GDR(FRG) Survey Div. 08 + Japan/Greenland Survey Div. TABCD.
?In 1987 the biomass at depths >1 000 m (42%) was estimated by an ANOVA.
* Estimate only for Div, 1CD.

- Ne survey.
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Fig. 37. Greenland halibut in Subarea 0 + Div. 1B-1F; biomass estimates from surveys.

Since 1988 annual surveys have teen conducted with a shrimp trawl off West Greenland between 59°N
and 72°30'N from the 3-mile boundary to the 600 m depth contour line. The catches in 1996 consisted
mainly of one year old fish and the abundance was estimated to 491 millicn which is the highest in the
time series and an increase from 185 million estimated in 1995. in the nursery area (Div. 1AB), which
is a subset of the survey area, the abundance was estimated to 342 million which is the highest in the

time series and an increase from 145 miliion in 1995 (SCR Dec. 97/39) (Fig. 38).
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Fig. 38. Greenland halibut in Subarea 0+Div. 1B-1F: offshore abundance from shrimp trawl surveys.

¢) Estimation of Parameters

Yigld—per—recruit analysis could not be used dus to uncertainties in the input parameters.
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d} Assessment

Catches peaked at 18 000 tons in 1982 put have been stable around 11 000 tons since then. Survey
trawlable biomass in Div. 1B-1D from the Japan/Greenland survey showed an increase from 34 000 tcns in
1994 to 43 000 tons in 1995 and seems to have stabilized, however, at a iower level compared to the late-
1980s and early-1990s. There was no survey in 1996. Population estimates at age 1 of the 1992-94 year-
classes have declined in recent years compared to the presumably good 1991 year-class, but are still
considered tc be at or above average for the last decade, and the 1295 year-class is estimated to be the
best in the time series. A standardized CPUE index from Div. 1CD has been declining since 1992, where
it peaked. The index declined further in 1996. Data from 1996 covered, however, only a smalt fraction of the
fishery. A unstandardized Norwegian CPUE indsx from Div. 1CD. has been declining since 1931, but the
index rate increased slightly in 1996 to a level a little below the average of the period 1983-1396.

Although data for 1996 are very limited they do not indicate changes in the stock compared to 1935, i.e. the
decline in the stock observed until 1994 seems to have stopped and the stock has apparently stabilized at
a lower level compared fo the late-1980s and early-1890s.

e) Research Recommendations

Ajthough Greenland will initiate a new trawl survey series during 1997 including Div. 1C and 1D, the lack of
conversion factors between the new vessel and the previous vessel which conducted the surveys during
1987-95 will precluds any linkage between the two. As a result, it will take a few years before any trends in
stock size can be established with some confidence using the new time series. In addition, with ne survey
data for Div. OB anticipated in the foreseeable future, a more complete evaluation of the status of this stock
will remain difficult. Therefore STACFIS recommended that a survey covering both SAQ and SA1 should be
conducted in order to alfow for a more complete evaluation of the stock status,

The question of whether the Cumberland Sound Greenland halibut stock contributes to the Subareas 0+1
stock needs to be resolved. STACFIS recommended that the tagging program in Cumberland Sound should
be continued in 1998 to ascertain whether adult Greenland halibut fish move into Davis Strait should be
continued. The degree of spawning activity should be examined at the same time.
The jbint Greenland/Japan survey was conducted for the last time in 1985. The survey will be continued with
another vesse! by Greeniand. STACFIS recommended that comparative trawling between the Japanese and
Greenlandic vessels should be carried out in order to make it possible to extend the already established time
series for Greenland halfibut in Subareas 0 and 1.
STACFIS recommended that the investigations of the by—catch of Greenland hairbur in the shrimp ffshery
in Subareas 0 and 1 should he continued.

15. Roundnose Grenadier in Subareas 0 and 1 {SCR Doc. 97/11, 22; SCS Doc. 97/3, 4, 11)

a) Introduction

A tofal catch of 127 tons, was reported for 1996 compared to 306 tons for 1995 {Fig. 39).

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

1988 1889 1990 31991 1992 1993 1994 1995 1996 1997

Recommended TAG 80 80 80 80 BC 80 80 80 O 0
Cateh 052 008 029 019 012 014 012' 0312 (139
' Provisional,

? Includes 24 tons roughhead grenadier from Div. 1A misreported as roundnose grenadier.
* Includes 30 tons roughhead grenadier from Div. 1A misreported as roundnose grenadier,
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Fig. 39. Roundnose grenadier in Subareas 0+1: catches and TACs

b) Input Data
i} Commercial fishery data

There has been no directed fishery for roundnose grenadier in Subareas 0+1 since 1878. Roundnose
grenadier was taken as minor by-catch in the Greenland halibut fishery in 1996. No update of the catch/
effort analysis which was presented previously (NAFO Sci. Coun. Rep., 1985, p. 72) was possible.

i} Research survey data ' ;

In the period 1987-95 Japan In cooperation with Greenland has conducted bottom trawl research
surveys in Subarea 1 covering depths down to 1 5800 m. (The survey arsa was restratified and the
" biomasses recalculated in 1897). Russia has in the period 1986-92 conducted surveys covering Div.
OB and Div. 1CD at depths down to 1 250 m until 1988 and down to 1 500 from then on, The surveys
tock place in October-November. The trawlable biomass {'000 tons) was estimated as follows (Fig. 40):

Year
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995

Russia
oB 2.0 5.0 26.5 9.7 6.5 0.6 1.4
1CD 80.6 36.8 48.1
Japan/Greenland 1CD 83.8° 442 81 182 418 431 a0 3.1¢ 7.2

" JunefJuly. Biomass at depth >1 000 m estimated by an ANOVA (47%).
? September/October.

3 April/May.

Y August/September.
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Fig. 40. Rouncdnose grenadier in Subareas 0+1: biomass estimates from Russian and Japan/Greenland
surveys in Div. 0B and Div. 1CD.

Assessment Results

No surveys were conducted in 1998, but the biomass has been at a very low level in recent years in Div.
1CD, where most of the bicmass is usually found.

Cod in Divisions 24, 3K, and 3L (SCR Doc. 97/40, 41, 43, 48, 48, 57, 59, 62, 63)

a}

Introduction

Inthe 1986 assessment of the stock, STACFIS determined that the stock continued to remain at an extremely
low level. The 1996 status of the Div. 2J and 3KLcod stock is updated based on an additicnal year of data
from the research vessel bottom trawl survey, sentinel survey, inshore acoustic surveys and prerecruit
survays, :

Description of the Fishery

Prior to the 1860s the Div. 2J+3KL cod stock supporled fisheries catching from 200 000 to 300 000 tons
annually. During the 1960s good resruitment along with high exploitation rates resulted in catches averaging
about &80 000 tons (Fig. 41). However, the stock was in a pericd of decline from the 1960s until the mid-
1970s. Reduced exploitation and some improved recruitment after that time allowed the stock to increase
until the mid-1980s, when catches were about 230 000 tons. With the subsequent stock decline, catches
decreased and in 1992 only 41 000 tons were landed as a result of closure of the fishery in mid-1992. A
Canadian food and subsistence fishery was permitted in 1993 and part of 1994 but not in 1995. A food
fishery was also allowed in 1996 and it was estimated that about 1 200 tons were landed. A limited fishery
for scientific purposes (Sentinel Survay) caught 163 tons in 1995 and 397 tons in 1996. The sentinel catches
together with the focd fishery catches and the by-catch gave a total catch of 1 694 tons in 1996 (Fig. 42).

No catch was reported in the Regulatory Area in Div. 3L in 1996,
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Recent catches and TACs (‘000 tons) are as faliows:

1986 1987 1988 1989 1990 1991 1902 1993 1994 1995 1996
Fixed Gear Catch 74 80 102 103 117 B1 12 g 13" 03¢ 17
Offshore Catch 193 180 187 151 103 1117  29%* 22 ps'*r ¢ o'
Total Catch 267, 240 269 254 220 172 4% tR LR D AR e K LR B &
TAC 266 256 266 235 199 180 120t o 0 o* 0
' Provisional. .
? Includes reportad landings and Canadian surveiilance estimates.
# Fishery closed by EU in Juna 1992,
* Moratorium on Canadian fishing became effective in July 1892,
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Fig. 41. Cod in Div. 2J+3KL: inshore and offshore landings and TACs,
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Fig. 42. Cod in Div. 2J+3KL: landings by Division.
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Oceanographic Environment
Warmer than normal sea termperatures were observed over most of the scuthern Labrader and Newfoundland
regions in 1996, reversing the cooling pattern established in the early to mid-1980s. This included warming
througheut the water column at Station 27, less than average amount of cold intermediate layer waters, and
an increase of near bottom temperatures cver the Grand Banks in autumn.

Biomass Trends (Fig. 43)

The Canadian research trawl surveys switched from the Engel trawl t¢ the Campelen trawl from the autumn
of 1995,
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Fig. 43. Cod in Div. 2J+3KL: bicmass estimates from surveys.

The survey data for the pericd sampled with the Engel gear have been converted to Campelen equivalent
units using conversion factars derived from extensive comparative fishing between the two gears (SCR Doc.
G7/68, 73). The strata surveyed in 1996 were simifar to those in 1995 except that 25 new strata have been
added inshore in Div. 3K and 3L to abtain a more complete estimate ¢f population size.

Autumn research vesse! survey estimates of biomass in Div. 2J+3KL declined abruptly. in the early-1990s.
The 1896 estimate (exclucing new inshore strata) is slightly higher than the previous year but remains
extremely fow.

The SPA estimates show that the 3+ biomass remains extremely low. The pattern in the residuals from the
SPA suggest that caution be used in interpreting the results of the SPA for the more recent years. Itis clear,
however, that the biomass is currently at an extremely low level.

Spatial Patterns of Abundance and Distribution

Bottom-trawl strveys in Div. 3L in spring 1996 and in Div. 2J+3KL in autumn 1826 found very low abundance
leveis of cod. The cnly sets with significant guantities of fish occurred in the new strata set up inshore of
the regular survey,

In April 1995, a dense aggregation of spawning ced was locaied in Smith Sound, Trinity Bay (Div. 3L). An
acoustic study in early May 1985 provided an estimate of about 17 000 tans, Acoustic studies in mid-May
and late-June revealed that the cod had moved out of Smith Sound. Aggregations of cod mainly aged 3
tc 8 were again found in the more nartherly two arms of Trinity Bay in December 1995, An acoustic survey
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in April 1996 revealed cod in all three arms. The densest aggregation of spawning fish wasfound in deep
water in the outer reaches of Smith Socund. The acoustic estimate for aII three arms in 1926 was 171 fons,
conSIderably lower than the estimate in the previous year. .

The remaining ced appear to be concentrated in a few msh_ore areaé, particularly the'fjord like environments
of some of the major bays. Very few cod were observed inshare in Div, 2J based on the Sentinel Survey.

Changes in Lengths, Weights and Maturity

Mean weights-at-age for cod caught in the commercial fishery declined during the 1980s and early-1990s
after peaking in the late-1870s and eariy-1980s. Research survey sampling shows a strang decline in lengths
and weights at age in Div. 2J, a lesser decline in Div. 3K, and little ¢r no decline in Div. 3L. Superimposed
an the declining trends are periods of relatively quicker or slower growth associated with changes in the
area of the cold intermediate layer. The trend of decreasing mean lengths and weights-at-age during the
1980s appears o have been reversed in recent years,

Sampling from the limited gatches taken with commercial gear in recent years suggests an increasing trend
in weights-at-age since 1992. Estimated proportions mature for age 5 and 6 female cad increased
dramatically from 1986 onwards, but have dropped considerably in the most recent year.

Recruitment Trends

Comparisons of year-class strength or biomass in the surveys are, however, restricted to that portion of the

area that has been routinely surveyed.

+

Sequential population analysis wa's applied to the cafch-at—agé and Canadian autumn trawl survey index-at-
age data for the period 1983 10 1996 in an attempt to recenstruct the tme series of fishing mortalities and
numbers-at-age for this stock. The number of 3 year olds estimated in the SPA indicates that recruitment

' nas besn very low since 1987. There is some evidence from inshore surveys and catches that the 1990

year-class may have baen less weak than indicated in the offshore surveys, however, very few survivors from
this year-class appeared in the research vessel survey at age 3 ang older. Pslagic juvenile fish surveys -
carried out in August-September 1994-96 provide an index of vear-class strength. The abundance of
pelagic juvenile cod decreased by a factor of eight from 1994 to 1996. Year-class strength from these
surveys predict that recruitment at age 3 for the 1996 year-class will be extremely low.

Sentinel Survey

A Sentinel Survey was conducted by fishers at 66 inshara sites in Div. 2J and 3KL in summer-autumn 1996,
Catch rates were higher in all Divisions in 1996 over 1995. This increase in catch rate was mads up
primarily of fish greater than 50 cm rather than an increase in the catch rate of small fish, suggesting that
in 1996 the remaining fish in the population were more densely aggregated in the inshore area, rather than
any significant increase in recruitment,

Seal Consumption

Consumption of fish by seals in the stock area has been increasing in recent years. Thé total estimate for
Div. 2J+3KL in 1986 is 2.5 million tons.  This is estimated to comprise 108 343 tons of cod <40 c¢m in tength
and 1 427 tons of cod >40 cm, excludmg cansumption by hooded seals (SCR Doc. 97;'40)

Sum,mary

The research vesssl survey continues to show an extremely low abundance of cod throughout the survey
area. Sentinel catch rates were higher in 1996 than 1995 but showed spatial differences in both years, being
very fow in Div. 2d, variaple in Div. 3K and generally higher in 3L. The 1990 year-class has been noticeable
in several data sets in the inshore over the last 5 years. However, this year-ciass has been rare cffshore.
An acoustic survey in Trinity Bay (Div. 31) in 1996 suggests that the aggregation of fish is much smaller
than it was in 1995. The prerecruit indices indicate that all year-classes after 1994 are very fow. [nitial
indications are that the 1996 year-class may be exceptionally weak. There is no indication-to suggest that
the Div. 2J+3KL cod stcck has begun to recover. Instead it is possible, based on estimates of recent
recruitmaent, that the biomass may continue to decline. Based an the seal consumption study. it is possible

_ that seal consumption may.impede the recovery,
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17. Redfish in Subarea 1 {SCR Doc. 97/5, 39, 56; SCS Doc. 97/4, 11)

a)

Introduction

Historically, redfish were taken mainly as by-cateh in the trawl fisheries for cod and shrimp, However,
occasionally during 1984-86, a directed fishery on redfish was cbserved for German and Japanese trawlers,
With the collapse of the Greenland cod stock during the sarly-1990s resulting in a termination of that fishery,
catches of commercial sized redfish were taken inshore by long lining or jigging and offshore by shrimp
fisheries only, the latter being suggested to discard juvenile redfish in substantial numbers.

Both redfish species, golden redfish (Sebastes marinus L.) and deep sea redfish (Sebastas mentella Travin),
were mixed in the catch statistics since no species specific data or information to precisely split the catches
by species were available. Until 1886, landings were indicated to be composed almost exclusively of golden
redfish. Subseguently, the proparticn of deep sea redflish represented In the catches increased, and since
1991, the majority of catches were believed to be deep sea redfish. In 1977, total reported catchas peaked
ai .31 000 tons {Fig. 44). During the pericd 1978-83, reported catches of redfish varied betwsen 6 Q00 and
9 000 tons. From 1984 to 1986, catches declined to an average level of 5 000 tons due to a reduction of
effort directad to cod by trawlers of the EU-Germany fleet. With the closure of the offshore fishery in 1887,
catches decreased further to 1 200 tons, and remained at that fow level. The official catch figure for 1996
was estimated to amount to 862 tons.

Recent and historical catch figures do not include the weight of substantial numbars of small redfish
discarded by the trawl fisheries directed to shrimp.

Recent catches (‘000 tons) are as follows:

1987 1988 1989 1900 1991 1882 1823 1994 1995 1606 1997

Catch 1 1 1 04 03 03 08 17 09 09 09

' Provisional
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Fig. 44. Redfish in Subarea 1; catches
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b)

Input Data

)

Commerclal fishery data

No data on CPUE were available. information on historical length compaosition was derived from
sampling of German commercial catches of golden redfish during 1862-90 covering fresh fish landings
as well as catches taken by freezer rawlers, 118 samples were quarterly aggregated and mean length
was calculated. These data revealed significant size reducticns of fish-caught from 45 to 35 cm, with
the biggest reductions occurring during the 1970s. Length frequencies derived from the Greenland

bottern trawl survey using a shrimp trawl revealed that the shrimp gear selected all fish sizes <20 cm.

Research'survey data

EU-Germany groundfish survey. Annual abundance and biomass indices were derived from stratified-
random pottorn trawl surveys commencing in 1882. These surveys covered the areas from the 3-mile
limit o the 400 m iscbath of Div. 1B to 1F and were primartly designed for cod as target species.
Therefore, the high variation of the estimates for redfish could be caused as a result of the incomplete
survey coverage in terms of depth range and pelagic occurrence of redfish. The survey resuits
indicated that both abundance and biomass estimates of goiden redfish (=17 ¢m) decreased by 99%
over the period of the survey (Fig. 45). Estimates for deep sea redfish (217 cm) varied without a clear
trend but have frequently been extremely low since 1989 (Fig. 46). Golden and deep sea redfish
showed decreasing trends in their size composition, juveniles dominating the recent stock structures.
Juvenile regfish (<17 cm) were found to be very abundant in the survey series, especially in 1986, 1991,
and 1996 (Fig. 47).
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_ Fig. 45. Redfish in Subarea 1: golden redfish survey biomass index, EU-Germany.

Recurring peaks at 6, 10-12 and 15-16 cm might indicate annual growth increments and represent the
age groups 0, 1 and 2 years. Comparisons between with the survey results off West and East
Greenland revealed that all three redfish components were aimost exclusively distriouted off East
Greenland. Significant recovery signals for deep sea recfish based on both fish acundance and size
ware limited to the area off East Greenland.

Greenland-Japan groundfish survey. During 1987-95, cooperative traw! surveys directed to Greeniand
halibut and roundnose grenacierhave been conducted on the continental slope in Div. 1A-1D at depths
between 400 m and 1 500 m. This survey was discontinued in 1996. Deep sea redfish were mainly
caught at depihs less than 600 m. During 1994-95, an increase of the biomass index from 490 to 6§00
tons was observed (Fig. 46). However, both estimates represented the lowest values for the time seties



and a reduction by more than 20% compared to the maximum of 8 100 tons cbserved in 1987, Length
measurements revealed that the size struciure of the stock is presently dominated by individuals <20

cm, -

Greenland bottom trawl survey using a shrimp gear. Since 1988, a bottom trawl survey using a -
shtimp gear was conducted by Greenland covering the Div. 1A to 1F down to 600 m depth. Due to
changes in survey strategy and sampling of fish, determinations of acundance and biomass ingices and
length compasition were considered comparable since 1992, Redfish was found to be most abundant
in northern Div. 1A to 1C. Abundance and biomass indices varied without a clear trend but indicated
juvenile redfish to be very abundant (Fig. 47). Ouring the entire survey series, catches were composed

129

almost exclusively of juveniles being smaller than 15 cm.
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c)

Assessment Results

In view of dramatic declines in survey abundance and biomass indices of golden and deep sea redfish (217
cm) to an extremely low level along with significant reduction in fish sizes, it is concluded that the stocks of

‘golden and deep sea redfishin Subarea 1 remain severely depleted and there are no signs of any recovery

although pre-recruits (<17 cm) were found to be very abundant as indicated in the surveys. Considering the
substantial numbers of redfish caught as by—catch in the shrimp fishery, concern must be expressed about
the continuous recruitment failure.

Research Becommendations

STACFIS recommended that the redfish by-catch taken by the shrimp fishery in Subarea 1 should be
assessed based on the Greenland bottom trawl survey results reflecting the catch composition of a
commercial shrimp trawi on the shrimp fishing grounds and that the results should be presented at the June
Meseting in 1998 on a length disaggregated basis. .

18. Other Finfish in Subarea 1 (SCR Doc. 97/5, 39, 55; SCS Dog¢. 97/4, 11)

a)

Introduction

Catches of Greenland cod, American plaice, Atlantic and spottad wolffishes, starry skate, lumpsucker,
Atlantic halibut and sharks are taken by offshore trawl fisheries directed to shrimp, ccd, redfish and
Greenland halibut, by longliners operating both inshcre and offshore and by pound net and gilinet fisheries
in inshore areas only. In 1986, reported catches of other finfishes amounted to 3 367 tons representing a
decrease of 9%, compared to the 1995 catch (3 711 tons). Most recent caftches of other finfishes were
dominated by Greenland cod (63%) and the category of non-specified finfish (18%).

The catch figures do not include the weight of substantial numbers of smali fish discarded by the trawl
fisheries directed to shrimp,

Nominal reported catches (fons) are as follows:

Species 1893 1904 1995 1996
Greenland cod 1898 1854 2526 217
Wolffishes 157 100 ' 51 47
Atlantic halibut 43 as 23 34
Lumpsucker 246 607 447 425
Sharks ’ ' . 10 34 45 135
Non-specified finfish 411 643 618 609
Input Data

i) Commercial fishery data

No data on CPUE, length and age compdsition of the catches were available. Length frequencies
derived from the Greenland bottom trawl survey using a shrimp gear revealed that the shrimp trawl was
capable of catching all predominant fish sizes.

i) Research survey data

EU-Germany groundfish survey. Annual abundance and biomass indices were derived from stratified-
random bottom trawl surveys commencing in 1982, These surveys covered the areas frém the 3-mile
limit to the 400 m isobath of Div. 1B to 1F, and were primarily designed for cod as target species.
During 1982-96, survey results indicated fundamental shifts in species composition of the demersal fish
assembplage inhabiting the shelf and continental siope off West Greenland in Div. 1B-1F down to 400
m depth. These shifts were coincidental with dramatic changes in survey estimates of stock abundance,
biomass and size structure for ecologically and economically important species. Recent decreases of
biomass estimates for demarsal stocks of American plaice, Atlantic and spotted wolffish and starry
skates varied between 70% and almast 100%, losses in abundance being less pronounced (Fig. 51).
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Length distributions revealed that recently these stocks were mainly composed of smail and juvenite
fish. A comparison hetween the survey resuits off West and East Greenland indicated that 95% of the
aggregated demersal fish abundance was distributed off East Greenland in 1996, Positive effects in fish
abundance, biomass and size for various stocks observed recently were restricted to East Greenland
while negative effects were more pronounced off West Greenland.

Greeniand-Japan groundtish survey. During 1387-95, cooperative trawi surveys directed to Greenland
halibut and roundnose grenadier have been conducted on the continental slope in Div. 1A-1D at depths
between 400 m and 1 500 m. This survey was discontinued in 1996. The estimated biomass af most
species classified to other finfishes contributed 16% to the total finfish catch and remained unchanged
at lowest level of the time series after a continuous decline up to 1992,

Greeniand bottom trawl survey using a shrimp gear. Since 1988, a bottom trawl survey using a
shrimp gear was conducted annually by Greenland covering the Div. 1A to 1F down to 600 m depth.
Due to changes in survey strategy and sampling of fish, determinations of abundance and biomass
indices and length composition were cansidered comparable since 1992, Abundance and biomass
indices of American plaice, spotted and Atlantic wolffish were very low {Fig. 48). Starry skates were
mainly distributed in northern strata with big areas causing higher abundance and biomass estimates.
However, mean individual weight varied only between 0.1 and 0.2 kg which is in agreement with the
findings of the small fish caught in the Geman groundfish survay,
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Fig. 48. Finfish in Subarea 1; survey biomass indices of various finfisﬁ species.
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)

d)

Assessment results

" In view of dramatic deciines in survey abundance and biomass indices to extremely low levels, together with

significant reduction in fish sizes, STACFIS concluded that the demersal stocks-of American plaice, Atlantic
and spoited wolffish and starry skates in Subarea 1 are seversly depleted. The siatus of the demersal fish
-assemblage has remained at that low leve! since 1990 and there are no signs of any recovery. In view of
by-catches of juvenile finfish in substantial numbers taken by the shrimp fishery concerrn must be expressed

"about the continuing recruitment failure.

Research Recommendauons

STACFIS recommended that the finfish by-catch taken by the shrimp fishery in Subarea 1 should be
assessed based on the Greenland bottom trawl survey results reflecting the catch composmon of a
commercial shrimp traw! on the shnmp fishing grounds and that the results should be presented at the June
Meetmg m 1998 on a species by spacies, as well as a Iength disaggregated bas:s

19. Greenland Halibut In Division 1A (SCR. Doc. 97/39, 53, 78; SCS Doc. 87/11)

a)

Introduction

The main fishing grounds for Greenland halibut in Div. 1A are located inshore. The inshore catches in Div.
1A were around 7 OC0 tons in the jate-1980s, but have increased steadily since ihen and.have reached a
level around 17 000 tons’in recent years. The total nominal catch in 1996 was 17 267 tons (Fig. 49). Catches
wers rather evenly distributed over the year but with a tendancy toward higher caiches around August.

Catches ('000 tons) in Div. 1A are as follows:

1988 . 1989 1990 1991 1992 1993 1594’ 1905 1096

Disko Bay? 27 28 3.8 5.4 86 5.4 5.2 7.4 78
Uummannag 2.9 2.9 2.8 3.0 3.1 3.9 4.0 7.2 4.6
Upernavik 0.8 1.3 1.2 15 2.2 3.8 48 33 4.8
Cffshore . - - - - - + + + -
Unknown® 06 08 0.5 + 0.1 - - - -
Tota 7.0 7.5 83 - 9.9 11.9 131 14.0 17.9 17.3
Officially reported 70 7.5 7.5 9.2 - - - -

' Provisicnal.

2 Formerty named lulissat.
3 Caiches from unknown areas within Div, 1A.

The offshore fisheries in Div. 1A. There has been practically no offshare fishing for Greenland halibut in
Div, 1A, In 1993, 34 tons were taken by a Japanese awler, in 1894, 18 tons by a Greenlandic longliner, in
1995, 13 tons by a Japanese trawler. No fishing was carried out in the area in 1996.

The inshore fisheries in Div. 1A. The fishery is mainly performed as a traditional fishery with longlines from
small boats below 20 GRT, or by means of dog sledges, typically in the inner parts of the ice fiords at depths
between 500 to 80C m. In the middle of the 1980's gillnets were introduced to the inshore fishery, and were
used mare commonly in the following years. In 1889 gilinets and longlines accounted equally for the
Greenland halibut catches, but since then the annua! proportion of catches from each gear has varied
considerably. Authorities have in recent years tried to discourage the use of gillnets, which has lead to an
increased proportion of longline catches. A total ban for gillnets is in force from 1998, Gillnet fishery is
regulated 9y a minimum mesh-size of 110 mm (half meshes). There are no regulations on longline fisheries.

Longline catches comprised 76% of the total catches in 1995 and 74% in 1996. There are no guota
regulation on the fishery.
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Fig. 49. Greenland halibut in Div. 1A: catches by area.

The inshore fishery in Div. 1A is mainly located in three areas: Disko Bay (63°N), Uummannag {7 1°N) and
Upernavik (73°N). Landings in Greenland northernmast settlement, Qaanaq (77°) accounted for 3.6 tons in
1996, :

Disko Bay. The Greanland halibut fishery is conducted in, and in front of an ice fjord in the immediate
vicinity of llulissat town, and in an ice fjord, Tarssukattak, north of Hulissat, Use of gillnets is prohikited in the
inner parts of the ice fiords.

The catches in Disko Bay increased frem about 2 300 tons in 1987 to about 6 600 tens in 1882 1n 1993 and
1994 the catches decreased to 5 300 tons, however, in 1995 and 1996.catches reached historic high levels,
7 400 tons in 1995 and 7 837 tons in 1996. Longline catches comprised 66% in both 1995 and 1996.

Uummannag. Uummannag comgrises a large system of ice fjords, where the fishery for Greenland halibut
is conducted. The main fishing ground is the southernmost fijord Qarajag Ice fiord. Use of gillnets is
prohibited in the inner parts of the fjords.

The catches at Uummannag were stable at about 3 000 tons in the period 1987 to 1992, In 1993 and 1984
the calches increased o 4 000 tons and peaked in 1995 at 7 200 tons. In 1996 the calches daclined to
4 579 tons. Longline catches comprised 76% in 1985 and 70% in 1996.

Upernavik. The northernmost area consists of a large number of ice fiords covering a considerabie distance
of the ceastline {from 72°N to 74°45'N). The main fishing grounds is Upernavik Ice fiord, Naajaat and
Gieseckes Ice fiord, all north of Upernavik town. Use of gillnets is prohibited in the entirs area.

The catches in Upernavik have increased steadily from about 1 000 tens in the late-1980s to about 3 000-
4 000 tons since 1993, In 1996 the total catch was 4 846 tons.

input Data
i)  Commercial fishery data
Catch-at-age data for the three inshore areas separately were available, based on sampling from the

commercial fishery covering area, gear and, in most cases, season. For some years and areas otolith
samplings were missing or inadequate. In those cases age-length keys have been applied from
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adjacent years or areas. In 1996 the fishery was conducted on the age groups 5 to 18 years with age
9 as the most commen, '

Analysis of weight categories in landings concluded that the praportion of fish above 3.3 kg (large fish')
had decreased in the main fishing areas in the pericd 1990 1o 1996. However, a significant deciine is
only evident for the Uummannag area. It shouid be noted that a changein landings categories was
made in 1996 as fish above 3.5 kg were formerly classified as large'and this was not taken into account
in the analysis. ‘

. Length measurements from the commercial longline ‘Iandings in the period 1993 to 1996 in lulissat,

Uummannag and Upernavik indicated that the fishery are taking place on smaller sub-components
of the stock as size differences is observed between summer and winter and changes in size seems
ta be related with season. Qverall a minor decline in mean length was observed.

Catch-curve analysis was used in an attempt to determine the F-level. However, the basis for a catch-
curve analysis may be violated as the fishery is expscted to explcit different age-components in the
different seasons and different localities. Therefore the results were considered unreliable.

Research survey data

Before 1993 varicus longline exploratory fisheries with research. vessels were conducted. Due to
different design and gear these surveys were not quite comparable. In 1993 a fongline survey program

“for Greeniand halibut was initiated for the inshore areas, Diske Bay, Uummannag and Upernavik. The

surveys are conducted annually covering two of three areas alternately, with approximately 30 fixed
stations in each area. In July-August 1996 the research longline vessel "Adolf Jensen’ covered the fiord
areas of Diskoc Bay and Uummannag. A tetal of 56 iongline settings with 71 614 hooks were performed.

CPUE values (kg/100 hooks) from longline surveys conducted in Div. 1A inshore areas.

Area 19627 1985 1586 1987 1993 1924 1895 1996 |
Disko Bay S 8.3 1685 3.1 3.1 . 3.9

" Uummannag 486 137 .- - BE 2.8 - 66 - . 45
Upernavik - - - - - 52 3.2 -

Mean length (cm) from catches taken in Div. 1A inshore longline surveys.

Area . 1962 1885 1986 1987 . 1993 - 1994 1995 1996

Disko Bay - 62.4 53.5 62.2 56.9 58.5 . - 536
Uummannag  87.8 705 - 8l8 575 - . 878 59.5 .
Upernavik - - ) - - - 54.6 60.8 -

Comparing the mean length for Greenland halibut recorded in the surveys-since the 1960s a dacline
in length with time is evident, however, looking at the surveys from 1993 to 1996 no clear trand was
observed, except for Upernavik where mean length declined. A comparison between CPUE values in
the period 1993-96 showed that the Upernavik area have had a significant fall in CPUE.

Since 1988 annual tfrawl surveys were conducted with a shrimp- trawler off West Greenland between
59°N and 72°30'N from the 3-mile offshore line to the 600 m depth contour line. Since 1991 the area
inshore of the 3-mile line in Disko Bay was also included in the surveyed area. Biomass (8 047 tons)
as well as abundance (112 million individuals) estimates in the Disko Bay in 1996 were well above the
level since 1991 (Fig. 50). Standardized recruitment indices were presented as catch-n-numbers per
age per hour, for both the offshore and inshore nursery areas (Fig. 51). The recruitment in offshore
areas declined after 1991 but was high relative to previous years. The most recent year-class of 1985,
however, seems ¢ be the largest on record. The mean catch of one year old fish was about 850
spsacimens per hour compared fo about 350 for the 1991 year-class. A large number of the 1995 year-
class were also observed outside the traditional nursery area, especially north of Disko Isiand.
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Fig. 51. Greenland halicut in Div. 1A: racruitment of age one on nursery grounds.

i) Biological studies

Inshore tagging of Greenland halibut in Div. 1A was continued in 1996. No recaptures have so far been
recerded outside the tagging area for tagging in the flords (unpublished data). Therefore the
assumption that the stocks in the three main areas are considered separate units can be maintained
(SCR Doc. 97/78),
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c)

d)

e)

Assessment Results
The recent level of fishing mortality could not be estimated.

The stock in all three areas consist of a large number of age groups, and the age structure of the stock does
not-show sign of collapse. ‘ :

Disko Bay. Catches have been increasing continuously in the past 10 years from about 2 000 tons to 8 000
tons. However, catch compositicn in 1896 has not undergone dramatic changes compared to recent years.
Survey results since 1993 do not indicate any major changes in totat abundance or catch compesition and
the stock still seems to be growth overfished. The stock component in Disko Bay is composed of younger
and smaller individuals compared to the two other areas.

Uummannaq. Catches have been increasing from a level of 2 000 tons before 1987 to about 3 000 tons
in the period 1987-92 and further to a record high in 1985 of 7 000 tons. In 1996 catches decreased to
4 800 tons. Catch composition has changed significantly since the 1980s towards a higher exploitation of
younger age-groups, thus indicating growth overfishing. Survey results since 1993 suggest a miner increase
in total abundance and catch compasition also showed a minor increase in mean jength.

Upernavlk. The fishery for Greenland halibut in Upernavik began in 1986, Catches have been increasing
annually from a level of 1000 tons before 1992 to about 4 500 tons in recent years. Catch composition has
changed continuously in the period to include exploitation of younger age-groups. Survey results in 1994
and 1995 suggest a decrease in total abundance and a decreased mean length in stock composition.

Comments on the Assessment

The inshore stock is exclusively dependent cn recruitment om the offshore nursery grounds and the
spawning stock in Davis Strait. Only sporadic spawning occurs in the fiords, hence the stock is not self-
sustainable. The fish remain in the fjords, and do not contribute back to the offshore spawning slock. 1t is
unclear yet what impact the commercial shrimp fishery have on the survival of the small Greenfand halibut.

The connection between the offshore and inshore stocks implies that recruitment failure in the offshore
spawning stock due to high fishing mortality, will have severe implications for the recruitment to the inshore
stocks.

Research Recommendations

STACFIS recommended that measures of effort from the commercial fishery be analyzed to obtain estimates

of total mortality for Greenland halibut in Div, 1A.

STACHS recommended that the impact of the commercial shrimg fishery on small Greerniand halibut in Div.
1A be investigated. '

IV. AGEING TECHNIQUES AND VALIDATION STUDIES

1. Report of the ICES/NAFO Workshep on Greenland Halibut Age Determination

At the 83rd Statutory Meeting of ICES in 1995 it was decided to conduct a joint ICES/NAFO Warkshop on
Greeniand halibut age reading. Co-Chairman K. Nedreaas (Norway) presented to STACFIS the report of this
Warkshop which was held in Reykjavik, lcetand during 26-29 November 1996, with participants from Canada,
Greeniand, |celand, Norway, Portugal, Russia and Spain,

The goals of the Workshop included:

a)
b)

c)

evaluate research from comparative age determinations;
intercalibrate the age reading and age determination methodology of Greenland halibut;

establish a protocol for the handling of otaliths and the age determination of Greenland halibut using otoliths;
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c) establish a protocol for the handling of otoliths and the age determination of Greenland halibut using otoliths;
d) establish a Greenland halibut etolith exchange program on a reguiar basis between laboralories involved;

e} inihe light of the Workshop results, ideniify new research and action needed to improve the consmtency of
age reading.

All of the goals were aoh‘\evéd during the Workshop. It was noted an international exchange of 100 baked otcliths
has already been initiated by lceland.

The most important recommendations were:

i)  Age validation

The edge growth of the otolith should be described for each fishing area in a fashion similar to that reported
in Lear and Pitt (1975). .

Validation of the first 1-3 years of growth should be conducted for each fishing area by analyzmg modes |n
length frequency data (Petersen technique).

Validation is needed for ages older than approximately 3 years and fish farger than about 30 cm in length.
This may be achieved by oxytetracycline marking in conjunction with regular, taditional tagging
programs. Radionucleotide dating should also be further investigated for this purpose.

il Investigation intc determining an optimal storage medium for Greenland halibut otoliths that could enhance
the acuity between annuii without long-term detrimental effects to the ofolith structure.

iii} Investigation into determining an optimal temperature and treatment time when baking ctoliths for age
determination purposes.

iv) Any intermediate resuits from the otolith exchanges shoutd be presented both to ICES and NAFO for review
and further recommendations for improvements.

STACKIS was informed that the final report {ICES C.M. Doc. 1897/G:1) also contains an extensive biblicgraphy
on Greenland halibut age and growth.

Reference:

Lear W. H., and T. K: Pitt. 1975, Otolith age validation of Greenland halibut { Reinhardtius hippoglossoides). J.
Fish. Res. Board Can., 32; 283-292,

Interim resuits (SCR Doc. 97/67)

With regards to the recommended investigation ¢f optimal temperature and storage medium when baking the
otoliths, results from already conducted research were presented to STACFIS. Based on these investigations the
best results were achieved when baking the otoliths at a temperature of 250°C for 30-80 minutes depending on
the size and thickness of the otwliths. It was alsc observed that the contrast between the annuli may be enhanced
if the baked otoliths are kept in emersion oil for 3 hours prior to reading.

V. OTHER MATTERS
Report on Comparative Trawl Surveys

STACFIS noted that a paper on the analysis of the 1996 comparative fishing trial between the Alfred Needler with
the Engel 145 trawl and its sister ship the Wilfrad Templeman with the Campealen 1800 traw! {SCR Doc. 97/68).
It was assumed that there was no difference bstween vessels - only differences between the fishing gear. Six
species were targeted for study: Atantic cod, American plaice, Greenland halibut, witch flounder, yellowtait
flounder, and beaked redfish. The trial was conducted in the same manner as the Gadus Atlantica - Teleost
study in 1895 {reported to STACFIS in 1996, SCR Doc 96/27). During February and March, 1996, a total of 180
successiul paired tows was completed, spread over three trips by each vessel, in a number of areas and depths
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around Newfoundland, mainly in Div. 3NOP. This produced somewhat less than desired sample’‘sizes for most
species, given that all species did not oceur in ail sets. By comparison, the Gadus Atlantica - Teleost trial
consisted of approximately 285 tows.

Conversion factors were develeped for scme species in exactly the same manner as in tha 1995 study. For other
species, amodified approach was required, based on similar methodalogy. In all cases, the estimatad conversion
factors were fength-based, and showed high values at small fish sizes (i.e. the ratio of Campelen catch to Engel
catch was Iargest at small sizes), declining to values less than 1 (except for American plaice) at larger sizes. For
example, the conversion factor for a 18 cm cod is 24.39, and for a 93 cm fish'the value is 0.63. These values
were applied 1o alt cod <20 c¢m and all cod >87 cm respectively, in the Templeman/Engel time-series (SCR Doc.
97/73). Work presented for cod in Div. 3NO, and Div. 2J3KL, with the conversion factors applied, showed that
perception of year-class strength was not changed in the assessments of these stocks.

STACFIS neted that conversion factors in the mid-length range for all species appeared to be reasonable, but
that problems remain with the smaller and larger tengths. Since, however, the Engel was not effective at catching
the very small lengths, one practical soluticn is to determine a lower boung on length with no attempt at
conversion for lengths below this. Improvemant for the longer lengths requires adeqguate numbers of fish of such
lengths to be caught, which would e difficult and costly. An alternative, as was done with cod, is to specify a
constant value of the conversion factor for fish above a certain langth (this approach can alsc be used for fish
below a certain size at the small end of the length scale). As has been done for ced, and for Greenland halibut
inthe Gaadus - Teleosttrials, careful consideration on how to apply the accepted conversion factors must precede
the conversion exercise for each of the remaining species in the study. For American plaice, the difference in the
conversion factors derived from the two comparative fishing trials will also require study.

Converted estimates of biomass and abundance will be presented to STACFIS during the assessments of relevant
stocks in June 1998, Where previous Engel surveys were dominated by small fish, converted estmates (in
Campelen catch equivalents} will show higher values for totdl abundance. Any estimates of abundance and
biomass calculated with the converted data should use the swept-area value for the Campelen traw!, and not the
Engel trawl, as the conversion factors were not adjusted for swept area.

Report on Seal Consumption

STACFIS received a report of prey consumption by seals in the Northwest Atlantic {See also Section 3a below).
STACFIS noted that the estimates derived in this study assumed that the diet composition remained stable frem
1980-27. Over this pericd there have been large changes in the population sizes of fish that cccur in the diet
of seals. It might be expected that prey selection by seals would change given these large changes in pray
population size aver time, This could mean that proportion of some fish species in the diet is over estimated for
recent years. It was also noted that given that the diet reconstruction is based en hard parts in the stomach, the
percentage of invertebrates might be underestimated. However, given differing energy values associated with
different prey species, and the possible influences of these differences on daity gross intake, it is not possible
to speculate on how these potential differences in diet compasition might affect the annual consumption estimates
of the various species. Finally, STACFIS noted that it is unclear how to incerporate these estimates of seal
consumption into its estimates of natural mortality.

Review of SCR Documents

a) Prey Consumption by Seals

STACFIS reviewed a paper titled 'Prey Consumption by harp seals (Phoca groeniandica), grey seals
(Halichoerus grypus), harbour seals { Phoca vitulina) and hoodsc seals (Cystophora cristata) in the Northwest
Atlantic’ {SCR Doc. 87/40): Noting seal predation may be one of several factors inhibiting the recavery of
fish stocks, this paper estimated fish consimption by seals in Atlantic Canada. It is noted that four species
of seals are common throughout Atlantic Canada; grey seals {Halichoerus grypus), harbour seals (Phoca
vitulina), harp seals {Phoca groenlandica) and hooded seals {Cystophora cristata). Previous estimates of
fish consumption by seals have been limited to only a few species, e.g. cod, and no information was
available on fish consumption by harbour seals or by hooded seals off the Newfoundland coast.

The Northwest Adantic harp seal is the most abundant species with an estimated 4.9 mi ilion animais in 1998,
followed by hooded seals (598 Q00Q), grey seals {184 000) and harbour seals (29 100)
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From 1990-96 total estimated prey consumption increased from 3.0 million tons 1o 3.8 million tons.. However,
53% of this consumption consisted of three species; capelin, sanclance and Arctic cod. Most prey were
consumad in Div. 2.+3KL {74%), followad by tha northern Gulf of St. Lawrence {19%) and Div. 4VsW (3%).
Less than 2% af this consumption occurred in the southern Gulf of St. Lawrence, the Flemish Cap and in
other regions.

Harp seals were the most important predator accounting for 82% of the total fish consumption. Hooded seals
and grey seals alsc consumed significant quantities of fish accounting for 10% and 8% of the fish consurned,
respectively. Harbour seals consumed insignificant guantities of fish accounting for less than 1% of the total
consumption.

Regional differences were observed in the importance of each predator. |In Div. 2J+3KL, the harp seal was
the most impertant consumer, followed by the hooded seal. in the northern Gulf, the harp seal consumed
the most fish followed by the grey seal. In Div. 4VsW and in the southern Gulf, the grey seal was the most ~
important predator. .

Looking at the consumpticn of four commercial fish species, during the period 1990-96, the estimated cod
consumption increased from 185 072 tons-to 251 596 tons; estimated hering consumption increased from
101 385 fons to 136 468 tons, the estimated Graenland halibut consumpticn increased from 202 140 tons
to 262 518 tons, and the estimated redfish consumption increased from 100 888 tons to 129 366 tons (SCR
Doc. 97/40, Appendix 2).

The majority of fish consumed were too small to be taken by the commercial fishery, if the commaercial size
of cod, herring, redfish and Greenland halibut was 40 cm, 30 cm, 25 c¢cm and 50 cm, respectively, For grey
seals 85% of cod, 84% of herring, and 60% of redfish consumed were pre-recruits to the commercial fishery.
For harbour seals 98% of cod, and 63% of herring consumed were too small to be taken by the commercial
fishery. For harp seals 98.7% of cod, 95% of herring and 90% of rediish consumed were pre-recruits to the
fishery. In hooded seals 72% of herring, 60% of redfish and 80% of halibut consumed were too small to be
taken by the fishery.

it was evident that seals consume large quantities of fish in eastern Canadian waters. The majority of this
consumption consisted of species such as capelin, Arctic cod, sandlance and Atlantic cod. Little is known
about factors affecting prey selection by seals. Recent dist infarmation indicates that different species of
seals may pray on different components of a pray population. For example in the case of Northern Gulf cod,
harp seals appeared to consume primarily fish ranging from 10 to 20 ¢m in length, grey seals appeared to
prefer fish-around 15-30 cm, while hooded seals preferred fish 25-35 ¢m in length. Thus it appears that in
the northern Gulf; harp seals would be feeding largely cn 1-2 year old cod, grey seals would consume 2-3
year old cod, whereas hooded seals would be consuming 2-4 year old cod.

The paper suggests, given that seals consume primarily pre-recruits to the commercial fishery, it is unlikely
that they have played a major role in the failure of severai commercial fisheries in Atlantic Canada. However,
seal predation may have a more significant effect on the recovery.of fish stocks. Improvements in the
estimates of consumption and potential impact can be achieved by improving our information on  the
temporal and spatial distribution of seals, particularly in offshcre areas, and continued monitering of diet |

However, significant advances will not be achieved until more is known about the abundance of small fish

. and other sources of natural mortality |n fish populations.

Gear Studies

STACFIS raviewed a paper on varying fishing power of Canadian survey trawl (SCR Doc. 97/66). Data on
trawl gasometry and performance were collected by an acoustic trawl instrumentation package. This permitted
a comparison of fishing power differances between 4 research vessels using various survey bottom trawls.
It was shown that when two vessels of difference size and horsepower used the same survey traw! there was
generally a strong vassel induced change in trawl geometry, gear performance, swepl area and fishing
power. Variation in swept area for each individual trawl could bias estimates of abundance due tc changes
in catchability and STACFIS noted that the use of a restrictor rope o physically restrain door spread and
standardize trawl geometry and performance would minimize these differences.

Other Papers

Two other research documents (SCR Doc. 9?,’2 and 97/32} wera deferred for consideration during the 7-19
September 1997 Mesting of the Scientific Council. .
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4. Other Business

There beihg no other business, the Chairman pr':‘or to adjournment, thanked the participants for their coopération
and in particular, the Designated Experts and the Secretariat for the work during the meeting.
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APPENDIX Ill. REPORT OF STANDING COMMITTEE ON RESEARCH COORDINATION (STACREC)

Chairman: [}, Power : : Rapporteur: . Casey

The Committes met at Keddy’s Dartmouth Inn, 9 Braemar Drive, Dartmouth, Nova Scotia, Canada on 9, 11, and
17 June 1997, to discuss various matters periaining to statistics and research referred to it by the Scientific Council,
Representatives from Canada, Cuba, Denmark (in respect of Faroe Islands and Greenland), European Unicn, Japan,
Norway, the Russian Federation and, United States of America were present.

1. Opening

The Chairman opened the mesting. J. Casey (EU-United Kingdom) was appointed rapporteur. Racommendations
from the 1996 Meetings of STACREC were reviewed and it was agreed that they would be addressed under
various agenda items.

2. Fishery Statistics
a} Progress report on Secretariat activities in 1996/97
i}  Acquisition of STATLANT 21A and 21B reports for recent years

The Assistant Executive Secretary drew atlention to the status of submissions of STATLANT 21A and
21B data, and reminded that under Rule 4.4 of the Rules of Procedure of the Scientific Council, the
deadline dates for submission of STATLANT data for the preceding year are 15 May for 21A data and
30 June for 21B data. STACREC stressed that timely submission of STATLANT data is of paramount
importance to the Scientific Council, since they are used extensively during its June Meetings for stock
assessments and other scientific evaluations.

The following table shows the dates of receipt of STATLANT 21A and 21B reports for 1994-96 received
by the Secretariat up to 16 June 1997.

STATLANT 21A {deadling, 15 May) STATLANT 218 {deadiine, 30 June)
Country 1994 1995 1996 1994 1995 1996
BGR X X X X X
CAN-M 05 May 95 04 Jul 96 20 May @7 21 Aug 96 26 Feb 96
CAN-N 16 May 95 31 May 95 16 May 97 04 Jul 95 21 Apr 97
CAN-Q 17 May 95 14 May 96 X 30 Jun 95 02 Jul 97
CuB 30 May 97 30 May 97 30 May 97 30 May 97 30 May 97 30 May 97
EST 15 May 95 X X 04 Jul 95 X ’
E/DNK 12 Jun 95 15 Aug 96 X " 15 Aug 96 18 Aug 98
EFRA-M No fishing No fishing No fishing No fishing No fishing No fishing
E/DEU 01 Jun 95 No fishing 04 Jun 97 16 Aug 95 No fishing
E/NLD Na fishing No fishing No fishing Na fishing No fishing No fishing
E/PRT 01 Jun 95 22 May 96 14 May 97 25 3ep 95 C4 Sep 96
E/ESP 08 Jun 95 : 05 Sep 96 04 Jun 97 05 Jun 95 11 Sep 96
E/GBR 01 Jun 95 No fishing X 09 Apr 97 No fishing
FRO 15 Jun 95 X X X X
GRL 04 Apr 95 20 Aug 96 06 Jun 97 COOct9% - 000ct96
iSL 19 Jun 95 27 May 96 16 May 97 19 Jun 95 X
JPN 05 Apr 95. 02 Apr 96 - 14 Apr 97 05 Apr 95 02 Apr 96 24 Apr 97
KOR X No fishing X X No fishing
LVA 30 May 95 21 May 98 17 Apr 97 14 Jul 95 21 May 96 17 Apr 97
LTU X X X . X X :
NOR 11 May 85 31 May 96 22 May 97 20 Jun 95 27 Jun 96
POL No fishing No fishing X No fishing No fishing
ROM X X X X X
RUS 07 Jun 95 23 May 96 X 07 Jun 95 14 Jul 95
USA Partial X X X X
FRA-SP 02 Jun 25 18 Jul 96 06 Mar 97 - 12Sep 96 . 12 Sep 96 06 Mar 97
HND* X X X X X -
VEN* X X "X X X

* Non-Contracting Party.
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i)

iii)

STACREC noted that the submission of STATLANT data is an agenda item for the 24-26 June 1997

 Meeting of STACTIC. In view of the importance of the STATLANT data, STACREC recommended that

Scientific Council, draw the attention of the Fisheries- Commission ¢ the deficiencies in data
submissions, along with a presentation to STACTIC during 24-26 June 1997.

Publication of statistical information

- STACREC noted that publication of NAFO Statistical Bufletin No. 43 containing 1993 data has not been '

completed since statistical information from Denmark (with respect to the Faroe Islands) and the United
States were still outstanding. Volumes 44 and 45 were also incomplete.

~ STACREC also noted serious delays in the submission of provisional data for some recent years.

Provisional STATLANT 21A data for most countrias are still cutstanding for 1996, and there are searious
shortfalls in data submissions for the perice 1993 through 1996. The following table fists the countries

(components) that have not submitted data:

STATLANT 21A ) ) i STATLANT 21B
1994 1995 1996 1993 1994 1995
Korea . Estonia Canada (@) Farce Istands Faroe Islands  Estonia
Lithuania Faroe islands Estonia USA - Korea Faroe islands
USA (Partial) Lithuania Dsenmark - Lithuania lceland
: USA United Kingdom USA Lithuania
Faroe Islands USA
Korea
‘Lithuania
Poland
Russia
USA

STACREC discussed the value of publishing data that were at least four years out of date (e.g. 1993
data in 1997), but agreed that the data should contirue to be published aithough the method of future
publication should be reviewed ( see next item ).

Considerations on internet site for statistical data

In respanse to the STACREC recommencation of 7-13 September 1896, the Secretariat presented a
praposal for the establishment and operation of a website for dissemination of statistical informatien.
STACREC supported the proposal which invalved first setting up a small website which would evolve
and expand over tme. However STACREC ncted that the cost of setting up and maintaining a website
may not ge frivial and that experise would be requwed o set-up and maintain such a sits.

STACREC recommended that a NAFO website be established fto facilitate the dissemination of
STATLANT and other stalistical data and that the foliowing points be considered with regard to its set
up and maintenancs:

i) Appropriate expemse be initially sought frorn outside sources to develop the basic construction
of the site.

ity Consideration should be given lo training a member of the NAFO Secretariat in the maintenance
of the websits,

i} The ‘websire should be written in English.

' Iv}  Relevant disclaimers would have to be clearly stated in tha website to denote those data that were

considered preliminary in nature.
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STACREG noted that the establishment of a NAFQO weabsite was alse an the agenda for the Jung 1897
Meaeting of STACPUB (see STACPUB report Item &d). While this wiil provide valuable guidance, it is
suggested that other NAFO Standing Committees give due consideration to utilizing such a fagility for
dissemination of information.

STACREC also noted that CWP hag discussed the passtbility of providing statistical nformauon Vla a
website and that many international agencies were taking steps to do so.

Report of the CWP 17th Session, March 1997

As recommended by the Scientific Council in 1896, the Assistant Executive Secretary, T. Amaratunga,
Chalrman STACREC, D. Power (Canada), and the Japanese representative, H. Matsunaga, National
Research Institute of Far Seas Fisheries [K. Yokawa was unable to attend due to another commitment],
represented the NAFO Scientific Council at the 17th Session of the Coordinating Working Party of Fisheries
Statistics (CWP), in Hobart, Tasmania, Australia, during 3-7 March 1997, Twenty-four experts representing
11 international organizations attended the meeting, inciuding representatives form the South Pacific
Commission (SPC) and Internaticnal Whaling Commission (IWC}, who were voted in as new participating
organizations of CWP (NAFO consideration tn 1996 had no objections).

An extensive agenda (see CWP Report available at NAFO Secretariat) was covered and the CWP Meeting
report was reviewed and adopted during that meeting. NAFO contributed in many areas of discussions in
addition to the rsports prepared by the Assistant Executive Secretary on i) STATLANT issues, ii)
discrepancies among agency databases {NAFO and FAQ), iii) NAFO fishing boundary medification, iv) by-
calch and discard issues, v) NAFO statistical data and puklication, vi) Observer Program and Hail system,
and vii) data dissemination and internat,

In general NAFQ initiatives were of significant intarest to other agencies. Two important issues are as
follows:

i) CWP recognized the exchange and dissemination of data (e.g. NAFQ STATLANT 21 Data) in electronic
form {e.g. World Wide Web is increasing rapld\y) and offers more cost-effective data transfer with
reduced delays.

i} With respect to inter-agency discrepancies in published data, NAFO noted that the Yearbock of Fishery
Statistics is published and circulated worldwide by FAQ well before (some times more than 2 years)
regional agencies such as NAFO finalize (or receive) their data. Consequently, discrepancies arise.
CWP recommended that reconciliation exercises for the Northeast and Northwest Atlantic be undertaken
{item 118) and that an intersessional activity on elimination of discrepancies in agency databases take
place in order to report to the next CWP session (item 168),

In its review of the CWP report, STACREC noted that the CWP is in favour of a NAFO website. As noted
above STACREC proposes a NAFO Website be established.

tn addition STACREC noted that the CWP had highlighted discrepancies in data held by different agencies,
e.g. NAFO data do not match with data held by FAQ, and an intersessicnal mesting of Atlantic agencies
(NAFO and EUROSTAT) together with FAD to discuss how t¢ proceed was recommended by the CWP.
STACREC concurred with the recommendations of the CWP that the Atlantic agencies meet to reconcile the
differences between statistics heid by the different agencies, and STACREC recommended that activity on
the elimination of discrepancies in agency databases be conducted at an intersessional meeting in mid-
1998, STACREC notad that the relevant Secretariats will finalise the meeting plans.

3. Biological Sampling

a)

Report on Activities in 1996/97

The provisional list of biological sampling for 1995 was tabied (SCS Doc. 97/6), with a request tc naticnal
representatives to provide updates andfor corrections.

STACREC noted that the provision of these data lag ane year behind i.e. 1995 data are prepared in 1997,
STACREC recognised that with the improvements in data acquisition and transfer there should be no need
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for this to be the case and recommended that for the June 1998 Meeting of the Scientific Council, an SCS
document containing biological sampling data for 1997 be prepared in addition to that containing the 1996
data. This will ensure that in principle, data for the year proceeding the June meeting of the Scientific Council
will be available in future,

Report by National Representatives on Commercial Sampling Conducted
Cuba: No report available

Canada: Sampling had been carried olt via the Pilot Observer Program on the commercial fishery for shrimp
and Greenland halibut in Subareas 0+ 1. Additional sampling was carried out at ports of landing. In Subarea’
2, landings of salmon, shrimp crab and Greenland halibut were sampled. From Subarea 3, samples were
obtained from the international fishery for shrimp, Canadian fisheries for crab, redfish and samples were also
obtained from by-catches.

Denmark-Greenland.- Subarea 1. Samples from the trawl fisheries for shrimp and Greenland halibut were
taken at sea. Length composition of shrimp samples were carried out by observers on-beard the vessels,
Samples of Greenland halibut, cod, snow crab salmon and scallops were taken at ports of landing.
Division 3M: The fishery for shrimp in Div. 3M was not sampled in 1996.

EU-Denmark: No report available,

EU-France: Limited commercial fishing activity took place in 1896 in Subdiv. 3Ps. Sampling was conducted
covering the inshore cod fishery (length and age composition of catches} and the Iceland scallop fishery

(length composition of catches).

EU-Germany: Fishing was iimited to Div. 1D and 3M. Only 1 sample of Greenland halibut in the 4th quarter
of 1996 was taken. Samples from 55 hauls on the German research survey in Subarea 1 were taken.

EU-Portugal: Samples were obtained for trawl catches only. Data on catch rates and length compositions
of cod, S. mentella, S. marinus, Americen plaice, roughhead grenadier and Greenland halibut were taken

“from February to December from Subarsa 3. A research vessel survey in cooperation with EU-Spain was

conducted on Flemish Cap (Div. 3M} in July 1996.

EU-Spaln. Length distributichs of Greenland halibut, American plaice, witch flounder and roughhead
grenadier catches were collected from Subarea 3 in a reduced scientific sampling program. Limited age
composition data were taken for American plaice, witch flounder and Greenland halibut. EU-Spain carried
out 3 research surveys, two of them in co-operation with EU-Portugal as follows:

-- Trawi surveys in Div. 3NO in April-May 1996 and in Div. 3M in July 19986,

- Longline survey in 3M and 3NO in April-May 1996.
Japan: A Japanese bottom trawl survey was carried.out in co-operation with Canada (SCR Doc. 97/23).

Norway: Fishing in 1996 was /imited to a Greenland halibut directed fishery In Div. 1D and a shrimp fishery
in Div. 3M. Altogsther 7 length samples from trawl and 10 iength samples from lengline catchas in Div. 1D

‘were taken. Catch rates for the trawl catches in Div. 1D were also available.

Russian Federation: A limited fishery in the vicinity of Greenland (Subarea 1) was conducted in 1936. No
samples were taken. Length distribution data on Greenland halibut was obtained by observers on
commercial trawlers fishing in Div. 3M. Samples from the shrimp fishery in Div. 3M in 1996 were taken and
will be made avaiiable to Scientific Council In time for the shrimp assessment later this year.

USA: No report availablé,
Report on Data'AvaiIabiIity for Stock Assessments (by Designated Experts)

Available data from commercial fisharies relevant to stock assessments on a stock by stock basis are given
in Table 1.
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Table 1. Available Data From the Commercial Fisheries Refated to Stock Assessment (1996).

Biological Sampling

Siock Country’ Catch CPUE Sex  Length Age Individual Wt. Maturity
2J3KL Cod CAN-N + X XX % X X
3M Cod E/PRT ’ X X X X
E/ESP +
FAR +
CTHERS . +
3NC Cod - JPN +
CAN +
E/PRT +
NCP + {estimates from Canadian surveillance}
5A 1 Redfish GRL +
3M Redfish E/PRT + X X X X X
RUS +
JPN +
NCP +
3LN Redfish JPN +
E/PRT + X X X X
E/ESP +
RUS +
AVWX Silver CAN-M + X X X
hake RUS + X X X X X X
cuB + X X X X X X
3M American E/FRT + X X X X
plaice E/ESP + X
3LNO American CAN-M +
plaice CAN-N +
E/PRT + X
E/ESP + X
3NO Witch E/ESP + X X X X
flounder CAN +
FRO +
3LNG Yellow- CAN + X X X X
tail E/ESP +
SA 0+ 1B-F CAN + X CX X
Greenland RUS + X
halibut JPN + .
GRL + X X X X
NCR + X X
E/DEU + X X
E/ESP +
SA 1A Green- GRL + X X X X
land halibut
SA 2+3 Green- CAN + X X X X X X
land halibut E/PRT + X X X X .
E/ESP + X X X X X X
RUS + X X X ) X X
JPN + X
FRG + X
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Table 1. "Continued.

Biological Sampling

Stock ’ Country' Cateh CPUE Sex  Length Age Individual Wt. Maturity
SA 0+1 CAN +
Roundnose : JPN +
grenadier RUS +
E/DEU +
E/ESP +
GRL +
SA 2+3 CAN +
Roundnose JPN +
grenadier E/ESP + X
NG Capelin - No Data Avaliable in 1997
SA 3+4 Squid CAN T+ X X
SA 1 Other GRL +
finfish
3M Shrimp CAN + X X X X
EST + X
FRO + X X X X X
GRL + X X X
ISL + X X X X X
NOR + X X X
RUS + X X X
SA 0+1 Shrimp GRL + X X X X X X
Cenmark Strait ISL + X X X X X X
Shrimp . :

! Country abbreviations as found in Statistical Bulletin; 'OTHER' and 'NCP' refer to estimates of non-Contracting Parties who did

not report catches to NAFO.

4. Biologica! Surveys
a) Review of Survey Activities In 1996
An inventory of biclogical surveys conducted in 1996 as submitted by National Representatives and

Designated Exparts was prepared by the Secratariat (Table 2). Designated Experts also provided more
detailed accounts of survey data for 1986 in relation to the stocks for which they have responsibility.

Table 2. Inventcry of biological surveys conducted in the NAFO Area during 1996.

No. of
Subarea Division  Country  Month Type of survey sets
Stratified-random Surveys
1 AR GRL 7-8 Trawl survay for shrimp & groundfish 168
B ‘ B - Snow crab survey 708
B-F E/DEU 10 Groundfish, oceanography 55
D GRL 9-10 Snow crab survey ‘ 708
2 GH CAN-N 2 groundfish - 1st leg 64
9-10 groundfish - 2nd leg . 60

JPN/CAN-N 8 groundfish ‘ 141
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Table 2. ({continued)
No. of
Subarea Division  Country Month Type of survey sets
2+3 - JK CAN-N 10-11 groundfish & trawl acoustic 1125
3 K CAN-N 11 groundfish & trawl acoustic 2105
KL g crab -
KLMN 11+12 groundfish & trawl acoustic 352
L 5 groundfish - st 84
LNG 5 groundfish - 2nd B9
L 6 groundfish - 3rd 94
6 groundfish - 4th 89
LM RUS 2 Greenland halibut 33
M RUS 5 groundfish 78
CAN-N  9+10 groundfish - 1st 47
LM 10 groundfish - 2nd 64
L 10+11 groundfish - 3rd 75
KL 11 groundfish - 4th 123
NO 11+12 groundfish - 5th (strat. & other) 28
0 12 groundfish - 6th 20
Cabot Strait groundfish -
NO 11+12 groundfish & trawl acoustic 430
Ps 4 groundfish - 1st 73
4+5 groundfish - 2nd 88
NO E/ESP 4+5 groundfish 112
E/ESP+E/PRT 7 groundfish 17
3+4 oPY CAN-N 7+8 redfish trawl survey 133
4 T CAN-M 9 groundfish 208
YWX 7 groundfish 217
Other Surveys
1 A GRL 7-8 longline, inshare G. halibut 53
B-C 6-7 giilinet, inshere juvenile cod 153
2+3 HJKL CAN-N 7 oceanography -
JK 4+5 kiological seal sampling -
JKL B+9 O-group survey -
JKLPs 5] acoustic cod -
3 KLMN CAN-N 5 capelin acoustic -
KLMNO 8+9 0-group survey -
L 4 inshore cod distribution -
4+5 acoustics research - cod -
5 acoustics calibration [ test -
5+6 snow crab -
6+7 juvenile cod habitat -
7 Expt. trawling 12
CAN-N 7+8 fish behaviour re trawls -
8 snow crab -
9+10 snow crab -
10 acoustic testing & calibration -
10 juvenile cod habitat - 2 -
LM RUS 1-3 Greenland halibut 130
5 Greenland halibut 72
LNC CAN-N 4+5 assessment of lcefand scale -
N 5 Clam -
NO CAN-N 3 comparative fishing 84
? yellowtail 68
Ps . FRA-SP+ : :
CAN-N 3 scallops a7
Ps CAN-N 5 oceanography -
Ps 11+12 - herring agoustic survey - 2 -
9 groundfish catchability 77
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Table 2.

148

{continued}
No. of
Subarea Division Country Month Type of survey sefs
3 LMN EU/ESP+
E/PRT 4+5 {ongline 64
3+4 PRSTV CAN-M 1 cod stock mixing 139
4 T CAN-M 9 herring spawning bed -
’ 10 herring acoustic -
10 herring acoustic 25
\ CAN-N 7 redfish acoustic research -
vn CAN-M 4 plankton 54
& juvenile cod 9
9 juvenile cod 12
WX 10 silver hake 141
4.+5 Xy CAN-M 11 larval herring 156
b) Surveys Planned for 1997 and Early-1998
An inventory of biological surveys planned for 1997 and early-1998 as submitted by Nationat
Represeniatives and Designated Experts was prepared by the Secretariat (Table 3). N
Table 3. Biclogical surveys planned for the NAFO Area in 1997 and early-1998.
Area Country Type of Survey Dates
Stratifled-random Surveys - 1997
TA»B GRL snow crab May-Jun
1A-F trawl survey for shrimp and groundfish Jun-Aug
1B-F deepsea trawl survey for Greenland halibut Sep
1B-F E/DEU groundfish, oceanography Oct-Nov
1Cc GRL snow crab Sep
2GH CAN-N - groundsish f shrimp trawl survey 15 Sep-10 Oct

“2J+3KLMNO. CAN-N

auturmn groundfish / shellfish trawl

14 Cct-19 Dec

AT

3KLMNO CAN-N groundiish [ shelltish trawl 24 Sep-10 Dec
3LNO groundtish trawl 28 Apr-20 Jun
3P groundfish { shellfish trawt 01-25 Apr
3NO EU/ESP aroundfish Apr-May
3M EU/ESP+EU/PRT groundfish Jul-Aug
3P+4V CAN-N Unit 2 redfish trawl 21 Jul-08 Aug

CAN-M groundfish {200 sets) Sep
4Vsw CAN-M groundfish {132 sets) Mar
AVW groundfish {100 sets) Jul
AWX groundfish {100 sets) Jul
5Z CAN-M groundfish {96 sets} Feb

Other Surveys - 1997

1A GRL longline, inshore juvenile Greenland halibut Jui-Aug
1E-F gillnets, inshore juvenile cod Jun-Jul
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Tahle 3. Continued.
Area Country Type of Survay Dates
2J+3KL CAN-N O-group survey 11-29 Aug
2J+3KLM annua! chysical / biol. oceanography 08-28 Jui
zonal physicai/biol, oceanography 24-Cct-08 Nov
2+3KLMNO 0-group survey : 11-29 Aug
3K CAN-N White Bay snow crab trap 02-19 Sep
White/Notre Dame Bay hefring acoustic 12 Nov-19 Dec
aL herring acoustic - 2 Jan-Fab
fish behaviour re trawls Feb+Mar
traw! catchability ' Feb+Mar
inshore cod acoustics - Trinity / Bonavista 21 Apr-16 May
acoustics testing & calibration - Smith Sound 01-08 May
ADCP survey Clode Sound B-22 Jun
juvenile cod habitat acoustics Newman Sound 09 Jun-01 Jul
catchabiiity of survey trawls, Smith Sound 07 Jul-01 Aug
larval fish feeding v. turbulence 21 Jul-06 Aug
Bonavista Bay snow crab trapftraw! 04-15 Aug
acoustics testing & calibration - Smith Sound 03-10 Sep
Conception bay snow crab trap/traw! ' 22 Sep-03 Oct
juvenile cod accustics/habitat - Bonavista/Ne 06-27 Oct ‘
3LN Iceland scallops 08-18 Jul
3LNO climate change / oceanography 06-21 May
3NO redfish acoustics Jan
biological seal sampling Jan-Feb
3P Placentia / Foriune Bays - spawning cod 01-18 Apr
3Ps cod f redfish acoustics 04-20 Jun
catchability of groundfish 23 Jun-04 Jul
Bay d'Espoir ADCF survey 25 Jun-02 Jul
11-18 Sep
cod tagging PB 20 Oct-07 Nov
3P+4RSTV CAN-M cod stock mixing {104 sets) Jan
3P+4TVn sampies for HP cod stock mixing (8 sets) Apr
4R CAN-N Iceland scallops 03-12 Sep
4RS CAN-N zonal redfish / cod mortality 18-30 Apr
47 CAN-M herring spawning bed Aug-Sep
herring acoustic Sep-Oct
herring acoustic {35 seats) Sep-Oct
4vn iarval hetring {50+ sets) May
juvenile cod (12 sets) Jun
juvenile ced {12 sets) Sep
juvenile cod {12 sets) Qct
AWX CAN-N acoustics / sonar - Scotian  Shelf herring 23 May-02 Jun
CAN-M silvet hake (200 sets} Cct
4X redfish high priority {13 sets) Nov
herring survey in support of developing fisherles (150+ sets)Nov
4X+5Y CAN-M larval herring {150+ sets) Nov
Surveys Planned for Early-1998
2J CAN-N biological seal sampling / acoustics 21-30 Jan
3LPs - catchability survey trawts TB/PB 22 Jan-24 Feb
St. Mary's-Placentia bay herring acoustic 02-31 Mar
3P CAN-N redfish acoustics 5-16 Jan
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5. Non-raditional Fishery Resources in the NAFO Area

a)

Distribution Data from Surveys

There was no documentation tabled to address the distribution and abundance of non-traditional species
in the NAFO Area, accordingly, STACREC recommended that distribution and abundance of non-traditional
species data analyses be carried out and the resuits presented to STACREC as soon as possible.

6. Review of SCR and SCS pocuments

a)

c)

Length/weight relationships for some species of fish encountered in the north-west Atlantic (NAFO
Regulatory area: Divislons 3L, 3M and 3NO) (SCR Doc. 97/15)

'Length and weight data obtained from samples collected on research surveys (1995 and 1996) and

commerciat fishing vessels (1993 and 1994) were analyzed to derive length/weight relationships for mere
than 20 commercial and non- commercial fish species, The results are presented by NAFO Division and in
some cases by semester,

Length/weight relationships for Greenland hallbut, Reinhardtius hippoglossoides, fromthe North-west
Atlantic {(NAFO Regulatory Area: Divisiohs 3L, 3M and 3NO) (SCR Doc. 97/16)

Length and weight data obtained from samples of Greenland halibut cotiected on research surveys (1895
and 1996) and commercial fishing vessels {1993 and 1994) were analyzed ta derive length/weight
relationships. The results are presented by sex, NAFO Divisicn and semester.

Length at first maturity of roughhead grenadier, Macrourus berglax, in NAFC Divisions 3MNL {SCR
Doc. 97/19)

This paper presents an estimation of the Iength'at first maturity for female roughhead grenadier in waters
off Newfoundiand, The estimate was cbtained using histological analysis of ovaries collected during
experimental fishing surveys and commercial fishery operations carried out during 1995 and 1996.

The estimated length at first maturity {L,) for females was 66.7 cm (TL) corresponding to about 14.8 years
old (A,,). This results were similar to previous findings for this species in the north-east Atlantic. -

Repreductive biology of roughhead grenadier, Macrourus berglax, in NAFO Divisions 3MNL (SCR Doc.
97/20) .

This paper presents a histological study describing oocyte development and maturation process in
roughhead grenadier. New data on the reproductive pattern together with a tentative evaluation of the
fecundity of the spacies are also presented, Roughhead grenadier exhibits*group synchronous’ ovaries with
at least two populations of cocytes at any one time. The total standing stock of vitellogenic oocytes per
individual varied from 63 700 to 297 700 eggs.

Spatial and temporal variations on Greenland halibut females ratio at age in NAFO Div. OB, 2GH, 3K
and 3LM (SCR Doc. 97/27)

The differences in the sex ratio of Greenland haliblt {expressed as relative number of females) during the
period 1984-92 in Div. OB, 2GH, 3K and from 1993 to 1996 in Div. 3LM were examined. The abserved

. proportion of females was greatser in southern Divisicns than in nerthern Divisions. A reductien in the

proportion of females in Div. OB, 2GH was cbserved over the period 1985 to 1988. During subsequent years
the proportion of females remained at or above the long-term mean level, A successive reduction in the
proportion of females was observed in Biv, 3K from 1984 to 1992,

The paper concludes that the long-term Empact of specific fishing gears upon the Greenland halibut stock
can essentially influence the sex ratio and its status. 8ince a traw! fishery in the northern areas, based on
prespawning aggregations consisting mainly of males, together with iongline and gillnet fisheries directed
to females, the lang-term impact of these fishing gears may result in a disturbance of the natural population
sex ratio. Furthermore, since fecundity of individual Gresnland halibut females is size/age-dependent, fishing
of large females will reduce potential populational fecundity and have an adverse effect on the stock's
reproductive capacity and may result in its reduction,

n
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Feeding of Greenland halibut (Reinhardtius mppog!osso.‘des) in Divisions 3ILMNO NAFO Regulatory
Area (Northwest Atlantic) (SCR Doc. 97/37)

Feeding of Greenland halibut caught in Regulatory Area of NAFO Div. 3LMNO was stucied on board
commercial vessels over the period June 128t to December 1994, A tolal of 825 165 specimens were
examined for stomach contents, 18 527 of which contained prey items.

The data indicate increased feeding intensity with increasing size of fish. The proportion of empty stomachs
varied directly with depth in specimens up to 60 cm total length, whereas the refationship was reversed in
specimens greater than 70 ¢m in length. The proportion of empty stomachs in females was less than in
males and feeding rate decreased in females as they became raproductively active.

Examination of the main prey groups revealed that there was a change in feeding habit when fish reached
about 80 cm in length. This was observed in fish from all Divisicns and the change was marked by a
reduced proportion of crustacea and molluscs in the dist with a concomitant mcrease in the proporticn of
fish and offal together with an increase in the mean size of prey items.

- The differences in the diet according to fish size, sex, Division and depth were prasented.

7. Qther Matters

a)

Tagging Activities

The Secretariat compiled the list of tagging activities in 1896 (SCS Doc. 97/15). STACREC recommended
that scientists undertaking any tagging activities inform the Secretarial in order that the information may be
widely circulated and hence better returns may be oblained.

Development of Protocol for Scientitic Data Collection by Pilot Observer Program
Status of Data Availability frormm NAFO Pilot Observer Program

STACREC noted with concern that ail data collected under the NAFO Pilot Observer Project had not yet been
submitted to NAFQO, and that such infermation weuld be extremely valuable to the Scientific Council.

Protocol for Scientific Data Collection

Under the current Conservation and Enforcement Measures (FC Doc. 96/1; 97/1), Part V1 item 3{p) (c) and
(d). Observers shall:

“b) collect catch and effort data on a set-by-set basis. This data shall include location {latitude/longitude),
depth, time of net on the bottom, catch composition and discards: in particular the cbhserver shall collect
the data on discards and retained undersized fish as outlined in the protocol developed by the Scientific
Council;

¢) carry out such scientific work {for example, collecting samples) as reguested by the Fisheries
Commission based on the advice of the Scientific Council;

d) within 30 days following completion of an assignment on a vessel, provide a report to tha Contracting
Party of the vessel and to the Executive Secretary, who shall make the report, available to any
Contracting Party that reguests it. Copies of reports sent to other Contracting Parties shall not include
location of catch in latitude and longitude as required under 3 b), but will include daily totals of catch
by species and division."

ltem 3 b} from above was addressed at the September 1986 Meeting of the Scientific Council as a request
of the Fisheries Cemmission in that a sampling scheme was developed to collect appropriate data on
catches and discards.

In consideration ¢f tem 3 ¢) above STACREC struck an ad hoc Working Group to develop a more detailed
protocol on scientific sampling to provide to the Fisneries Commission, on behalf of the Scientific Cauncil.

- This was done in accordance with the opportunity provided in 3 ¢) that the work of the Scientific Council

could be further enhanced if the Fisheries Commission would impiement the protoco! to carry out scientific
sampling under the Pilot Observer Program given that 100% coverage is mandatary. The group consisted
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of M. Showell {Canaday}, E. Cardenas (EU-Spain), R. Alpoim (EU-Portugal), ©. Hagstrém (EU-Headquarters),
V. Shibanov (Russia), A. Vaskov (Russia), o

STACREC notad that in principle, the introduction of 100% observer coverage should improve the provision
of data to Scientific Council. Te date this has regrettabiy not been the case. In the case of EU-Spain the
quality of information has deteriorated. This has been due to the inability of vessels to carry a trained
scientific observer to collect biclogical sample informaticn in addition to the observer required by the NAFO
Pilot Observer Project. STACREC recognizes that any deterioration in the quality of information supplied to
Scientific Council is undesirable, but that in principle the data required couid be coliected by the observers
in the Pilot Project suitably trained in biological sampling. STACREC suggested that collection of additional
data under the Pilot Project, e.g. length composition data, is potentially very useful and that abservers be
trained in the appropriate methodology.

Recognising potential difficulties and delays, STACREC compiled the following fist of additional data
requirements, based on the report of the ad hoc Working Group, that should be collected under the Pilot
Observer Program and made available to the Scientific Councii on a timely basis,

- There is a need for additional scientific sampling information in these fisheries.

- In particuiar, length frequency data, by sex where appropriate for a species, should be collected from
the unculled catch.

- Length frequenéies of the portion of the catch discarded would be useful to estimate total removals
under certain circumstances.

- To ensure length frequencies are representative of the catch, training in the coliection of unbiased
samples would be critical.

- Collecticn of ageing material should be possible, but will impose an adgitional burden on the cbservers
time and may require priaritization of sampling tasks; training would also be required.

- Sampling data must be linked to set, catch, and gear information currently collected.
- Collection should be by means of NAFO standard forms and codes.

- Observers in the Canadian domestic program currently perform scientific data collection duties, and
. might be useful as a model for the scientific sampling.

Sampling Levels

- Optimal level: sampling levels of approximately 2 samples (200 fish each) per day, with one sample
of the directed species and a second of by-catch or discards depending on circumstances.

- Allernative level: an alternative sampling scheme of 1 sample/commercial species/week was suggested.

- Asimulation was suggested, where anticipated fieet activity and catch by species could be examined
to estimate proper distribution of samples, by area over time.

- After an initial 1 year period, the distribution of sampling between scientific observers and NAFO pilot
observers, within and between countries, should be examined to identify possible over or under
samgling.

Timing of Data Availability

- Forstock assessment purposes, length frequency and associated data for the previous year should be
made available to the Scientific Council through the National Representatives ready for analysis, on 1
April,

The enhanced collection of scientific information from these fisheries was regarded as important, and it was
recommended that protocels to ensure it's collection should be implemented as soon as possible.
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Converslon Factors

STACREC noted the international interest in' the need for increased transparency in the faclors used to
convert differingfish presentations and fish products to tanded whole weight, and that there may be a desire
to harmonise the facters used in different countrles STACREC further noted that three major initiatives are
currently underway:

i) A Joint Narwegian/Russian study to deveiop agreed methods for the measurement and calculation of
conversion factors,

i) EUROSTAT is currently compiling the conversion factdrs'supplied by national authorities to FAO on the
FISHSTAT CFI guestionnaire and supplemented by data cbtained through direct contacts with national
authorities. EUROSTAT and FAO are considering publication of these data.

iii) An EU-financed study, coordinated with that of EUROSTAT, concentrating on the situation in Denmark,
France and the United Kingdom.

The latter two studies have revealed that many national_ authorities have been applying the same factors
without review for many years (in, at least cne case, for over 50 years). Very few national authorities appear
to be using factors developed by means of recent technical investigations.

STACREC noted the Norwegian/Russian work in developing agreed methods of deriving cenversion facters
and pointed out that an evaluation of the reliability of conversicn factors would ba much enhanced if they
were accompanied by full information on their methed of derivation.

STACREC recognized that the use of accurate and appropriate conversion factors is esseniial for the
compilation of catch statistics and that a better knowledge of the factors in use is paramount. |t was noted
that whereas harmanization of factors for relatively unprocessed products might be feasible, anothar
application of this procedure should be approached with caution because differing national practices in
processing fishery products could give rise to justifiably different factors.

Fishing Effort

STACREC was informed that the Secretariat had informed all Contracting Parties of its recommendation
during the September 1986 Meeting, that the definition of fishing effort for gill nets had beer changed. Also
atits Septermber 1826 Meeting, STACREC noted that the definition of effort for several other static gears may
not be appropriate and that comments on this point should be solicited. To date the Secretariat had received
no comments on this matter. STACREC was informed that if any changes are to tce made to definitions of
fishing effart for fixed gears, or any other gears, it would be timely to do so at the earliest opportunity
because a chapter on fishing effort measures for inclusion in the FAO Handbcok of Fishery Statistics is
currently being finalized, and because EUROSTAT is finalizing a revision of the technical annexes of the EU
legislation on catch data for the Nerthwest Atlantic.

Accordingly STACREC recommended that members examine current fishing effort definitions and notify the
Chairman of STACREC of any suggested changes. Proposals will be discussed at the September 1997
Meeting of STACREC.

Canadian Stratification Scheme
STACREC was informed that Canada is currently revising its research survey stratification schema and that

when finalised, STACREC will be advised of the amendments in order that other Contracting Parties can
adjust their survey design to take into account the revised stratification.
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APPENDIX V. REPORT OF STANDING COMMITTEE ON PUBLICATIONS (STACPUB)

Chairman: M. Stein ' Rapporteur: A, Vazquez

The Committee met at Keddy's Dartmouth Inn, 9 Braemar Drive, Dartmouth, Nova Scotia, Canadaon 7, 9, 12 and

16 June, 1997, In attendance were H. P. Cornus (FU-Germany, on 7 and 12 June 1997}, J, Morgan (Canada), V. A.
Riknter {Russian Federation), F. M. Serchuk (USA, on 9 and 12 June 1997), M. Stein (EU-Germany, A/Chairman), A.
Vazqguez (EU-Spain) and the Assistant Executive Secretary (T. Amaratunga).

1.

Opening

The Acting Chairman, M. Stein, was welcomed by the Committee, noting the Chairman, H. P. Cornus, was
occupied as STACF!IS Chairman during this meeting. The agenda as presented in the Provisional Agenda was
adopted. A Vazquez was appointed rapporteur.

Review of STACPUB Membership

The Scientific Council was informed that K. H. Nygaard (Denmark/Greenland} was unable to altand NAFO
Meetings because of added responsibilities at his Institute, and wished tc withdraw from STACPUB membership.

Upon the request of the Council, STACPUB reviewed its membership at a brief meeting on 7 June 1997, F.
Serchuk (USA) was nominated by STACPUB and appcinted by the Council.

The Committee welcomed F Serchuk to STACPUB, and also conveyed its appreciation to K. Nygéard far his
valuable services and expertise to STACPUB since 1994,

Review of Scientific Publications Since June 1996
a)- Journal of Northwest Atlantic Fishery Science

Volume 19, containing 11 papers presented at the 1993 Symposium on "Gear Selectivity/Technical
Interactions in Mixed Species Fisharies", Report of Sympaosium, List of Participants and Documents, and 1
notice (145 p.) was published with a publication date of September 1996.

Volume 20, Special Issue, containing 1 paper by R. G. Halliday and A. T. Pinhorn entitled "North Atlantic
Fishery Managemaent Systems: A Compariscn of Management Methods and Rescurce Trands", and 1 notice
{143 p.) was published with a publication date of September 1996.

Volume 21, containing 5 miscellaneous papers and 2 notices (83 p.) was published with a publication date
of April 1997.

Of the 28 papers presented at the NAFO/ICES 1995 Symposium on "The Rofe of Marine Mammals in the
Ecosystem", 9 papers are in-house for technical adiling. Ninetean papers are in final review stages and
should be received at the Secretariat spon. This issue is expected to be completed by mid-1997.

There are 7 miscellaneous papers in the process of being reviewed. STACPUB agreed that the papers that
have been under review for some time should be recalled from the editors, and a course of actlon devsloped
for them in consultation: with the authors,

b) NAFO Scientific Council Studies

Studies Number 25, containing 5 miscellansous papers and 3 notices (91 n.) was published with a
publication date of July 1996,

Studies Number 26, Special Issus titled "Selected Papers on Harp and Hooded Seals”, containing 11 papers
presented at the Joint ICESMNAFO Working Group on Harp and Heoded Seals held during -9 June 1995,
2 notes and 1 notice {129 p.) was published with a publication date of December 1996,
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Studies Number 27, containing 5 miscellanecus papers, 1 note and 2 notices (81 p.) was published with
a publication date of December 19396,

Studies Number 28 titled "Assessment of Groundfish Stocks Based on Bottom Frawl Survey Results”,
containing & papers presented at the Woerkshop held during 4-6 September 1996, Program, Introduction and

. Objective of the Workshop, List of Participants, and 1 notice {105 p.) was published with a publication date
‘of December 1896, ‘ .

Studies Number 29 titled "Selected Studies Related to Assessment of Cod in NAFO Divisions 24+3KL",
containing 11 papers presentad at 5-19 June 1996 Meeting of Scientific Council, and 2 notices {125 p.) was
published with a publication date of May 1997,

Studies Number 30, containing & miscelianecus papers is in the final galley stages of preparation.
Publication of this issue is expected to be completed in late-1997.

There are presently no outstanding Studies papers.

_NAFO Statistical Bulletin

Deadline for submission of STATLANT 21B reparts for 1993 was 30 June 1994, As of May 1997, data were
still outstanding from Faroe Islands and USA. .

Deadline for submission of STATLANT 21B reports for 1994 was 30 June 1995, As of May 1997, data were
still outstanding from Cuba, Faroe Islands, Korea, Lithuania, and USA.

Deadline for szmission of STATLANT 21B reports for 1895 was 30 June 1996, As of May 1997, data ware
still understanding frem Cuba, Estonia, Faroe Islands, lceland, Lithuania and USA.

Index and Lists of Titles

The provisional index and lists of titles of 118 research documents (SCR Doc.) and 20 summary documents
{(8CS Doc.) which wers presented at the Scientific Council Meetings during 1996 were compiled and
presented in SCS Doc. 87/5 for the June 1997 Meeting. The last 5-year compilation for 1990-94 was
published in November 1995.

* STACPUB noted the large numier of publications completed by the Secratariat since its last June 1996 Meeting.

4. Production Costs and Revenues for Scientific Council Publicatlons_

a)

Review of Cost and Revenues

The distribution list of scientific publications was reviewed. It was noted that as a result of the Secretariat
review process there has been a decrease of the number of persons included in the list of free distribution.
However STACPUR expressed its concern on the supsrfluous distribution of NAFO documents. it was agreed
that National Representatives be encouraged to periodically raview the free distribution list for their
respective country, and to update the mailing list at the Secretariat to make it more effective.

STACPUB noted that as a common practice, many extra copies of each volume of the Journal and Studies
are printed, and a substantial portion of tham remains at NAFOQ stores for years. It was feit that a reduction
of number of copies printed is not necessarily practical when the cost of binding is considered. In order
to reduce the accumulated stocks it was proposed to explore the option of offering complete sets of these
publications free of charges to Universities and public institutions, but they be required to cover the mailing

cost. STACPUB agreed this wider circulation may publicise NAFQ scientific work and improve the profile of
the Journal and the Studies.

Present prices of Journal and Studies was considered, STACPUB agreed that increasing the copy prices

substantially would not be advantageous, taking into account that most of potential buyers are students and
beginners. . .
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The number of free reprints offered to authors was alsa considered. At present the numbers offered are: fifty
for the first author and twenty-five for each co-author. There is not an uniform criterion among various journals
on the number of reprints that authors receive. STACPUB considereg that thirty copies of free reprints is an
adequate amount, irrespective of the number of authors.

Proposal for Publications of 1997 Symposium Proceedings

With respect to the scientific papers to be presented at the Symposium on 'What Future for Capture
Fisheries’, 10-12 September 1997, at ths Marine Institute, Memarial University of Newfoundland, STACPUB
agreed they should be published in a regular issue of the Journal after a peer review.

STACPUB recommended that the volume of the Journal with the papers from the 1997 Symposium be
published with a special cover which could include some figures related to the Symposium. This will give
the issue a special outside appearance that the convenor has proposed. It was agreed that a hard covered
publication will set an unnecessary precsdence for the Journal, and it was feit this was not an opgortune
time to change the looks of the Journat.

STAGCPUB also recommended that documents distributed oulside the main sessions during the 1997
Symposium not be included in the special issue of the Journal, bul thal those papers be individually
considered with peer-review for publication in the Journal or Sludies.

5. Promotion and Distribution of Scientific Publications

aj

Invitational Papers

STACPUB looks forward to the invitational paper by 3.A. Horsted on an update and evaluation of catch
statistics for West Greenland cod. The Chairman.noted S.A. Horsted was working on his proposed invitational
paper, and expect to have it comgleted this year.

STACPUB looks forward to the invitational paper by D.G. Parsons on Flemish Cap shiimp. STACPUB was
informed that a draft had been completed, and a revisad document will be submitted after internal peer
review, in the near future.

Chairman had discussed the possibility for an invitational paper by E.B. Colbourne on a & year review of the
Flemish Cap oceanography. The auther has agreed to prepare and present a paper in 1998,

Further, STACPUR looks forward to an invitational paper by V.A. Rikhter on silver hake. It is anticipated that
this weuld be ready at the end of 1997,

Distribution of Abstracts for Research Documents

STACPUB noted that NAFO research docurnents had an uneven reference in databases like ASFA. [t had
been agreed before by STACPUB that harmonized submissions can be easily done in many countries by
sending abstracts to naticnal ASFA representatives, but STACPUB noted thare were concerns when the
process is not well established in other countries. It was agreed that in those cases STACPUB would -
propose to establish precedures through NAFO Secretariat. In order to accomplish this STACPUB noted that
the guidelines for preparing research documents should be more strongly imposed, so that abstracis are
available for all research documents.

New Initiatives for Publications

STACPUB agreed o enccurage authors that electronic versions of their papers be always included to
improve the speed and quality of the papers as well as the circulation.

The acceptance of colour figures in pubiications was discussed. It was considered that their use becomes
very useful in many cases and substantially improve the significance of graphics. The Scientific Council
currently uses at its meetings colour pictures displayed by several methods, but these cannot be distributed
in the SCR documents which commonly uses black and white, STACPUB recommended that the Journal
be open to accept colour figures to improve its presentation capacities.
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STACPUB agreed a valuable way of presenting papers containing coloured or elaborate figures, or
documents prepared at short notice, would be on poster boards af the mee‘gings.

NAFQO Website

The possibilities of an Internet Website as a means to bring most current information to participants at
Committess, and even o other interested public bodies, was considered. The Internet Websits is recognized
as the current communication method among scientists and a state of the art system for institutional publicity.
Therefore, STACPUB recommended that an internet Waebsite be established at the Secretariat. STACPUB
agreed that the wehsite shouid be developed in a step-wise manner, and the Secretariat should look into
obtaining expsrtise from outside as well as developing expertise of its own personnel for website
management. ' '

6. Editorial Matters Regarding Sclentific Publications

a)

Review of the Editotial Board
There were no changes.
Progress report of publication on shrimp in Div. 3M

As STACPUB noted before, D.G. Parsons had completed the draft for an invitational paper on shrimp on
Flemish Can.

Considerations for Publishing Symposium Proceedings

STACPUB recommended that proceedings of the Symposia organised by the Scientific Councilin St. John's,
Newfoundiand in 1997 on "What Future for Capture Fisheties', and in Lisbon, Portugal in 1998 on 'Variations
in Maturation, Growth, Condition and Spawning Stock Biomass Production in Groundfish', be published in
special issues of the Journal. '

Progress Review of Publication of 1995 Symposium

STACPUB noted that of the 28 papers presented at the NAFO/ICES 1895 Symposium on 'The Role of
Marine Mammals in the Ecosystem', 9 papers are in-house far technical editing and nineteen papers are in
final review stages and shouid be received at the Secretariat soon. The corresponding Journal issus is
expected to be completed by mid-1997.

Publication of 1996 Special Session Workbook

STACPUB nated that the September 1996 Special Session Workbock was published in Studies Number 28,
is a very short turn-around time,

7.- Papers for Possible Pubiication

a)

Review of SCR Document formats

The research documents (SCR Doc.) containing.the assessment results were considered, and it was noted
that these are the only Scientific Council reports that reflect the assessments conducted by the Coungil.
Those documents should therefore contain most of the relevant information of the assessments, as well as
views presentad by the authors. STACPUB recommended that 2 common format be developed for uniform
presentalion of the most important information in the assessments, particularly caich tables, to ensure their
relevance to the assessment.

Procedures for STACPUB Review

It was ncted that Designated Experts and also Committes Chairmen were requested to make their propesals
of papers for possible publication to STACPUB. STACPUB would therefore now review papers proposed by
them as well as by the authors.
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c) Review of Proposals Resulting from the 1996 Meeting

A total of 62 papers were published or are in their final stage of galley preparation (23 in the Journal and
39 in Studies) since June 1996. In addition, a total of 27 papers (mostly Symposium 1895 papers) are
currently in various stages of editorial review for the Journal.

Of the 25 papers nominated at the June 1996 Meseting, 19 papers have been submitted, and all have been
edited and/or published.

In addition, 7 papers from outside of the STACPUB nomination process were submitted since June 1896,
One is in the hands of an Associated Editor, 4 have been published in the Journal series, 1is in the hands
of the author and 1 was not accepted for the Journal.

d) Review of Contributions to the 1997 Meeting

STACPUB considered the SCR Documents suggested by authors as well as 2 SCR Documents suggested
by STACPUB members and t SCR Document suggested by Designated Experts, and nominated the
following 19 including the standard paper on overview of environmental conditions: SCR Doc, 97/4, 5, 6, 13, |
17 18, 19 and 20 combined, 21 and 22 combined, 24, 26, 27, 32, 37, 40, 41, 46 and 63.

At is meetings since 1980, STACPUB has nominated a fotal of 588 research documents as potential for

publication in the NAFO Journal or Studies. This includes 19 documents nominated at the June 1897

Meeting. To May 1997, a total of 490 papers have been published in the Journal {213) and Studies (277).
8. Other Matters

STACPUB expressed gratitude to NAFO Secretariat and, in particular, to NAFO Assistant Executive Secretary for
the hard work in finishing sc many publications.
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APPENDIX V. AGENDA SCIENTIFIC COUNCIL MEETING, 4-19 JUNE 1997

Opening (Chairman: W. R. Bawering)

1. Appointment of rapporieur

2. Adoption of agenda

3. Aitendance of observers

4, Plan of wark |

5. Report of proxy votes (by Executive Secretary)
Fisheries and Environment (STACFEN Chairman: M. Stein)
1. Opening

2. Chairman's introduction; report of activities

-3, Invited lecture (Dr. Johanne Fischer, Memorial University of 'Newfoundland)
4. Review of environmental conditions:

a) Marine Environmental Data Service (MEDS) Report for 1996
b) Review of environmental studies in 1996

i) Results from physical oceanographic studies
ii) Resuiis from interdisciplinary studies

c) Overview of environmental conditions in 1996
5. Fermulation of recommendations based on environmental conditions in 1996
6. National representatives
7. Russian/German data evaluation {ICNAFNAFO data, status report)
8. Other matters
Fishery Science (STACFIS Acting Chairman: H. P. Cornus)
1. Opening- ’
2. General review

a) General review of catches and fishing activity

3. Stock assessments

a) Stocks within or partly within the Regulatory Area, as requested by the Fisheries Commission with the
concurrence of the Coastal State (Annex 1)(Shrimp in Div. 3M will be undertaken later in the year):

- Cod {Div. 3NO; Div. 3M) (ses also Annex 1, item 7}

- Redfish {Div. 3LN; Div. 3M)

- American plaice (Div. 3LNQ; Div. 3M) (see also Annex 1, item 6}
- Witch flounder {Div. 3NO)

- Yellowtail flounder {(Div. 3LNO)

- Capslin (Div. 3NQ)
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5.

- - 8quid (Subareas 3 and 4)
- Greenland halibut (Subareas 2 and 3) (see’also Annex 1, item 9)
- [MNote also Annex 1, item 3 concerning cod in Div. 2J+3KL]
- [Note also Annex 1, item 8 concerning witch flounder in Div. 2J+3KL]

)  Stocks within the 200-mile fishery zone in Subareas 2, 3 and 4, as requested by Canada (Annex 2):
- -Roundnose grenadier (Subareas 2 and 3}
- Silver hake {Div. 4VWX)
- [Note also Annex 2, Item 3 concarning cod in Div. 2J+3KL]

c)  Stocks within the 200-mile fishery zone in Subarea 1 and at East Greenland as requested by Denmark
on behalf of Greenland {Annex 3){Northern shrimp in Denmark Strait and off East Greenland will be

undertaken during a special meeting in November 1997.):

" - -Redfish (Subarea 1} (by species, if possible)
- Other finfish and invertebrates {Subarea 1)

d) Stocks overlapping the fishery zones in Subareas 0 and 1, as requested by Canada and by Denmark
on behalf of Greenland (Annexes 2 and 3) (Northern shrimp in Subareas 0 and 1 will be undertaken
during a special meeting in November 1937}

- Greenland halibut (Subareas 0 and 1)
- Roundnose grenadier {Subareas 0 and 1)

Ageing technigues and validation studies

a) Joint NAFG/ICES workshop on ageing of Greenland halibui, to be held in Reykjavik, lceland, 26-20
~ November 1996

Other malters

a) Report on Comparative Trawl Surveys

V. Research Coordination (STACREC Chairman: D. Power)

1.

2,

Opening
Fishery statistics
a) Progress report on Secretariat activities in 1996/97
1) Acquisition of STATLANT 21A and 218 reports for recent years
i) Publication of statistical information
iii) Considerations on internet site for statistical data
b) Report of the CWP 17th Session, March 1997
Biolegical sampling
a) Report on activities in 1996/97
D) Report by National Representalives on commersiai sampiing conducted

c} Report on data availability for stock assessments (by Designated Experts)

Biological surveys

a) Review of survey activities in 1996 {by National Representatives and Designated Experts)
b}  Surveys planned for 1897 and sarly-1898
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5. Non-traditional fishery rescurces in the NAFO Area

a)

Distribution data from surveys

Review of SCR and SCS Documents

Other matters

a)
b)
c)
d)

)

e

Tagging activities

Development of protocol for scientific data collection by Pilot Observer Program

Conversion factors
Description of fishing effort

~ Other businsss

Publications {STACPUB Acting Chairman: M. Stein)

1.

2,

8.

Opening

Review of STACPUB membership

Review of scientific publicaticns since June 1996

Production costs and revenues for Scientific Council publications

a)
b)

Review of costs and revenues
Proposal for publication of 1997 Symposium proceedings

Promation and districution of scientific publicaticns

a)
b)
G)
d)

Invitationa! papers .
Distribution of Abstracts from Research Documents
New initiatives for publicalions

NAFO Website

Editorial matters regarding scientific publications

a)
b)
c)
a)
&)

Review of Editorial Board

Progress repart of publication en Shrimp in Div. 3M

Congiderations for publishing Sympeasium proceedings
Progress review of publication of 1995 Symposium
Publication of 1996 Special Sessicn Workbock

Papers for possible publication

cogoe

Review of SCR Doc formats

Procedures for STACPUB review i
Review of proposals resulting from the 1996 Meetings
Review of contributions to the 1997 Meeting

Other mattars

Arrangements for Special Sessions

1.

2. Progress cn Special Session in 1998 (Convenors: E. Arc, J. Burnett, 4. Morgan)

Progress report on the Speciél Session in 1997 (Convenor: H. Lassen)

3. Proposals for Special Session’in 1922

AGENDA 4-19 Jun
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Vil

VL.

XL

XM,

X,

Future Scientific Council Meetings, 1997 and 1298
1. Annual Meeting in September 1997 (incrludmg assessment of Div. 3M shrimp)

2. Special Mesting in November 1887 (assessmant of Northern Shrimp in. Subareas 0+1 and off East
Greenland)

3. Scientific Council Meetiﬁg, June ;998

4. Scientific Council Meeting and Symposium, September 1998

Nomination and Election of Officers | ‘

1. Chairman and Vice-Chairman of Scientific Council and Chairmen pf STACFI'E.‘», STACREC and STACPUB
Management Advice and Responses o Spgcial Réquests

1. Fisheries Commission (Annex 1)

a) Advi‘ce for TACs for 1998, and other management measures
b) Precautionary measures and criteria for reopening fisheries

2. Coastal States (Annexes 2 and 3)

a) Advice for TACs for 1998, and other management measuras
b) Special requests for management advice on fish and invertabrate stocks (note item 3, Annex 3)

Other Matters

Adoption of Reports _and Recommendations -
1. STACFIS

2. STACFEN

3. STACREC

4. STACPUB'

Adoption of Scientific Council Report

Adjournment
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ANNEX 1. FISHERIES COMMISSION'S REQUEST FOR SCIENTIFIC ADVICE ON
MANAGEMENT IN 1998 OF CERTAIN STOCKS IN SUBAREAS 3 AND 4

1. The Fisheries Commission with the concurrence of the Coastal State as regards the stocks below which occur
within its jurisdiction, requests that the Scientific Councll, at a meeting in advance of the 1997 Annual Meeting,
provids advice on the scientific basis for the management of the following fish and invertebrate stocks or groups
of stocks in 1988:

Cod (Div. 3NO; Div. 3M)

Redfish {Div. 3LN; Div. 3M)

American plaice {Div. 3LNO; Div, 3M)
Witch flounder {Div. 3NO)

Yellowtail flaundsr {Div. 3LNO)
Capelin (Div. 3NO)

Squid (Subareas 3 and 4)

Shrimp (Div. 3M)

Greenland halibut (Subareas 2 and 3)

2. The Commission and the Coastal State request the Scientific Council to consider the folléwing optiong in
assessing and projacting future siock levels for those stocks listed above: '

a)

For those stocks subject to analytical type assessments, the status of the stock should be reviewed and
management options evaluated in tarms aof their implications for fishable stock size in poth the shortand long

terrm. As generai reference peints the implications of fishing at i ,, Foq and F . in 1888 and subsequent
years should be avaluated. The present stock size and spawning stock size should be described in relation

to those observed historically and those expected in the fonger term under this range of options.

Opinions of the Scientific Council should be expressed in regard to stock size, spawning stock sizes,
recruitment prospects, catch rates and TACs implied by these management strategies for 1998 and the long
term. Values of F corresponding to the reference pointg should be given. Uncertainty in the assessment
should be evaluated.

For those stocks subject to general production-type assassments, the time series of data should be updated,
the status of the stock should be reviewed and management options evaluated in the way described above
to the extent possible. in this case, the general reference points should be the level of fishing effort or
fishing mortality (F) which is calculated to be reguired to take the MSY caich in the long term and two-thirds
of that effort level.

_ For those resources of which only general biological and/or catch data are available, no standard criteria

oh which to base advice can be established. The evidence on the stock should be evaluated in the context
of management requirements for the long-term sustainability.

Spawning stock biomass levels that might be considered necessary for maintenance of sustained racruitment
should be recommended for each stock. 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 offered that spscifically respond to such concerns.
Presentation of the results should include the following:
i) for stocks for which analytical type assessments are possible:

- agraph of yield and fishing mertality for at least the past 10 years,

- agraph of spawning stock biomass and recruitment levels for at least the past 10 years.

- agraph of catch options for the year 1998 over a range of fishing mortality rates (F) at least from
FoitoF

max®

- agraph showing spawning stock biomass at 1/1/1999 corresponding to each caich option.

- .graphs showing the vield-per-recruit and spawning stock per-recruit values for a range of fishing
mortality. '
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i) for stocks for which advice is based on genéral production models, the reléyaht graph of production
on fishing maortality rate or fishing effort. ' ' T

in all cases the three reference points, actual F, Fr;m and' Fy., should be shown.

3. The Fisheries Commission with the concurrence of the Coastal State requests that the Scisntific Council continue
to provide information, if available, on the stock separation in Div. 24+3KL and the proportion of the biomass of
the cod stock in Div. 3L in the Regulatory Area. Information is also requested con the age composition of that
portion of the stock occurring in the Regulatory Area.

4. The Fisheries Commission raguests that the Scientific Council comment cn Article 6 and Annex li of the
Agreement for the Implementation of the Provisions of the United Nations Convention on the Law of the Sea of
10 December 1982 Relating to the Conservation and Management of Straddling Fish Stocks and Highly Migratory
Fish Stocks; and provide the following information for the 1997 Annual Meeting of the Fisheries Commission, a
report that inciudes for all stocks under the responsibility of the Fisheries Commission {i.e. cod in 3M and 3NO,
American plaice in 3M and 3LNO, vellowtall fleunder in 3LNO, witch flounder in 3NO, redfish in 3M and 3LN,
Greenland nalibut in SA 2+ 3, capelin in 3NQ, shrimp in 3M and squid in SA 3+4):

a) recommendation for the mit and target precautionary reference points descriped in Annex Il indicating areas
of uncertainty; : :

D) infermation including medium term consideraticn and associated risk or probabitities which will assist the
Commission to develop the management strategies described in paragraphs 4 and 5 of Annex Il in the
Agreement; ’

c) information on the research and monttoring required to evaluate and refine the reference points; described
in paragraphs 1 and 3 in the Agreement Annex 1l; these research requirements should be set out in order
of priority considered appropriate by the Scientific Council; and,

d}) ‘ any other aspect of Article 6 and Annex Il of the Agreement which the Scientific Council considers useful
for the implementation of the Agreement's provisions regarding the precautionary approach to capture
fisheries.

5. The Fisheries Commissicn requests that the Scientific Councll deveiop criteria to be e\}_aluéted during any
consideration of possible fisheries reopenings. : : )

6. The Fisheries Commission requests that, in 1997, the Scientific Council carry out a thorough analysis of the time
series of juvenile abundance and other relevant biological data of American plaice in BLNO and 3M, with a view
1o assessing the possibiiity to recpan the fishery.

7. The Fisheries Commission requests that, in 1997, the Scientific Council will carry out a thorough analysis of all
the relevant biological data of cod in Div. 3M with a view to the possibie closure of thig fishery.

8. The Fisheries Commissian requests that Scientific Council review available information, including any Canadian
assessment dacumentation, and provide advice on the status of the 2J3KL witch flounder resource. Any
information pertaining to the relative distribution of the resource within the stock area, as well as changes in this
distribution over time sheould also be provided.

" 9. The Scieniific Council is requested to assess possible changes in yield and spawning stock biomass of
Greenland halibut in Subarea 2 and Div. 3KLMNO based on the assumption of a dorme-shaped exploitation
pattern and a different age of maturity and mortality rates for males and famales, for the following scenarios:

a) the current situation, and
b) a minimum landing size of 60 cm.
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ANNEX 2. CANADIAN REQUEST FOR SCIENTIFIC ADVICE ON MANAGEMENT IN 1998
OF CERTAIN STOCKS IN SUBAREAS 0 TO 4

Canada requests that the Scientific Council, atits 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 (Greentand), the Scientific Council, prior to the
1997 Annual Meeting of NAFO, provide advice on the scientific basis for management in 1998 of the following
stocks:

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

The Scientific Council has noted previously there was no diclogical basis for making two separate assessments
tor the Greenland halibut throughout Subareas 0-3, but has advised that separate TACs be maintained for
different areas of the distribution of Greenland halibut. The Council is asked therefore, subject 1o the concurrence
of Denmark (Greenland) as regards Subarea 1, to praovide 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 o 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 fishing effort within each of these three geographic
areas. The Council is asked also to provide information on present harvest patterns in terms of vield per recruit
and on 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.

Canada requests the Scientific Counci! to consider the following optlons 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 k-, in 1998 and subsequent years should be evaiuated. The present
stock size should be described in relation to those observed historically and those to be expected atthe Fy
level in both the short and long term. in those cases where present spawning stock size is a matter of
scientific concermn inrelation to the continuing productive potential of the stock, management options should
be considered to rebuild the spawning stock. All resLlts should be expressed in terms of stock sizes, catch
rates and TACs implied for 1898 and the long term.

b) For those stocks subject to general production-type assessments, the status of the stock should be reviewed
and management opticns evaluated in the way described above {0 the extent possible. In this case, the
general reference point should be the level of fishing effort {F) which is two-thirds that calculated to be
required to take the MSY caltch in the long term.

c) For those resources on which only general biological andfor catch data are available, no standard criteria
on which to base advice can be established. The evidence cn 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.

The Scientific Council is requested to review the status of the cod stock in Divisions 2J+3KL and to provide
astimates of the current size of the lotal 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

Department of Fisheries and Oceans
Ottawa, Canada
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ANNEX 3. DENMARK (GREENLAND) REQUEST FOR SCIENTIFIC ADVICE ON
MANAGEMENT OF CERTAIN STOCKS IN 1998

1.  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 foliowing stocks in Subarea 1in 1898 and as many
- years forward as data allow:

i) ' Redfish {0y species, if possible)
iy Any other stock of invertebrates and finfish of commermal interest, for which data allow a
status report

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

i) Greenland halibut
i) Roundnose grenadier

2. In the analyses on which management advice will be based, the following should be included:

inits 1983 report, the Scientific Council has noted that the offshore component of Greentand halibut, in Subareas
0 and 1, was distributed equally between these Subaréas. Further in its 1995 report, the Scientific Council noted
that the b|omass of the inshore component in Subarea 1 was unknown, The Councn is therafore asked to provide
further information on following topics.

a) Ailocation of TACs to approgriate Subareas (Subareas O and 1}.
b) Atlocation of TAC for Subarea 1 inshore areas.

3. 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 1in 1998 and as many years forward as data aliow. The advice should be in accordance with a strategy
of mamtalnlng 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.

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

Jarn Birk Olsen, Director

On behalf of

Ministry for Fisheries, Hunting & Agriculture

Aglisarnermut, Piniarnermut, Nunalerinermullu Pisortagarfik
Direktoratet for Fangst, Fiskeri og Landbrug
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APPENDIX Vi. LIST OF RESEARCH AND SUMMARY DOCUMENTS - JUNE 1997
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RESEARCH DOCUMENTS (SCR)

Author(s) and Title

RIKHTER, V. A. On reliability 4VWX silver hake abundance and blornass astimates, obtamed by

Canadian scientists in 1985 and 1996.

SAFRONOV, A, M., and V. .J. ANIKEEY. Northern shrimp in Russian catches from Flemish Cap
Bank {(NAFQ Division 3M} i 1995-1996. ’

RIKHTER, V. A. On probable relation between Scotian cod, haddock, pollock recruitment and
silver hake abundance in the area.

STEIN, M. Climatic conditions around Greentand - 1996.

RATZ, H.-J. Structures and changes of the demersal fish assemblage off Greenland and trends
in near bottom temperature, 1982-96.

BENWAY, R. L., and J. W. JOSSt. Surface and bottom temperatures, and surface salinities: New
York to the Gulf Stream, Massachusetts to Cape Sable, N.S., 1996.

KISELEVA, V. M. Assessment of cod stock on the Flemish Cap from data of trawl survey in 1996.

VASKOV, A. A. Stock assessment of redfisn in Division 3M by data from 1996 Russian trawl
survey. (+ Corrigendum)

IGASHOV, T. M., and A, A. VASKOV. Assessment of Sebastes marinus stock in Division 3M by
Russian research trawl surveys in 1987-1996. ‘

SAWATIMSKY, P. |, and A. A. VASKOV. Results of Russian surveys on assessmeant of Greenland
halibut stock in the Flemish Pass and on the Flemish Cap in 1996.

SAVVATIMSKY, P. | Results from the assessment of roundnose grenadier stocks in NAFO
Subareas 0 and 1 by the data from the Russian bottom surveys in 1986-1892.

STEIN, M., and V. A BOROVKOV. Fourth Report of Joint Russian/German Data Evaluation. of
Oceanographic Data from ICNAF/NAFO Standard Sections in the Davis Strait/Labrador Region.

BOROVKOV, V. A., and M. STEIN. Variability of the warm water supply off West Greenland and
Labrador during four decades - 1850 to 1980,

DOUGHERTY—POUPORE, T. Marine Environment Data Service report for 1996,

PAZ, X., and E. ROMAN. Lengthiweight relationships for some species of fish encountered in the
North West Atlantic (NAFQ Regulatory Area: Divisions 3L, 3M and 3NO).

ROMAN, E., and X. PAZ. Lengthjweight relationships for Greenland halibut, Reinhardtius
hippogiossoides, from Northwest Atlantic {NAFO Regulatory Area: Divisions 3L, 3M and 3NO).

CERVINO, S., and R. PREGO. Hydrographic conditions on the Flemish Cap in July 1996.

SABORIDO-REY, F. Sexual maturity and spawning bwomass of the cod stock on Flemish Cap
{Division 3M).

MARUA, H., and L, MOTOS. Length at first maturity of roughhead grenadier, Macrourus berglax,
in NAFO Divisions' 3MNL.
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97/20
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87/22

a7/23
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97/28
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97/30
97/31
97/32
97/33

97/34

97/35
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97137

97/38

97/39

N2850
N2851

N2852

N2853

NZ2855

N2856

N2858

N2859

N2860

N2861

N2862

N2863 -

N2864
N2865
N2866
N2867

N2868

N2869

N2870

N2871

-MARUA, H., and L. MOTOS. Reproductive b|ology of roughhead grenacher Macrourus berglax,
in NAFO DIVISIODS 3MNL.

J@RGENSEN. O. A. Resuits of the jomt Japan/Greenland bottom trawl surveys at West Greenland
during 1987-1985 Greenland halibut (Reinhardtius hippoglossoides, Walbaum}.

JORGENSEN, O. A. Results of the joint Japan/Greenland trawl surveys at West Gresnland dunng
1987 1995 roundnose grenadier (Corphaenordes rupestris Gunnerus) {+ Corrigendum)

YOKAWA, K., and M. SATANI. Results of a strafified random bottom trawl survey in NAFO
Divisions 2GH in 1996, .

DURAN, P...and X. PAZ. Witch flounder {Glyptocephalus cynoglossus) in the Spanish fishery in
NAFO Regulatory Area (Divisions 3LM and 3NQO) 1801-1904.

PAZ, J,, P. DURAN, and E. E. CARDENAS. Preliminary results for the 97 Spanish bottom trawl
survey in the NAFO Regulatory Area for Divisions 3NO.

THOMPSON G. G, and P. M"MAGCE. The evolution of precautionary approaches to fisheries
management, with focus on the United States.

CORCHINSKY, K. V. Spatial and temporal variations in Greenland hahbut females ratio at age in
NAFO Divisions 0B, 2GH, 3K and 3LM.

VAZQUEZ, A, Results from bottom trawl suri)ey of Flemish Cap in July 1996.

COLBOURNE, E. Environmental conditions on the Newfoundland Shelf sprmg 1997 with reference
to the 1961-1990 normal,

BRODIE, W. B., W. R. BOWERING, and D. ORR. Compar‘csori of resuits for 'Greenland halibut from
Canadian and Japanese research vessel surveys in Divisions 2GH in 1996!

BRODIE, W. B., and D. CRR. Results of surveys directed at yeliowtail flounder in NAFO Divisions
3NO, conducted on a Canadian commercial trawler,

BISHOP, C. A., and W. B. BRODIE. Evaluation of offshors ¢losed areasasa fisheries management
tool, with emphasis on two case studies.

DE CARDENAS, E., and L. MOTOS. Yield per recruit for Greenland halibut in NAFO Subareas 2
and 3 considering a dome shaped exploitation pattern and differences in natural mortality (M)
between sexes. (+ Corrigendum)

DE CARDENAS, E. Influence of latitude on the catchahbility of Greenland halibut.

GIL, J., E. DE CARDENAS, and E. RODRIGUEZ-MARIN. Evolution of yields and mean fengths of
the catch of Greenland halibut in Divisions 3LMNO of the NAFO Regulatory Area.

- -

GIL, J., M. RUIZ, E. DE CARDENAS, and E. RODRIGUEZ-MARIN. Contrast between day and night
Greeniand halibut yields from catches by Spanlsh commaercial fleet, during the period 1991-1994

in NAFQ Divisions 3LIMN.

RODRIGUEZ-MARIN, E., E. DE CARDENAS, and J. PAZ. Feeding of Greenland halibut

(Reinhardtius hrppoglosso:des) in 3LMNO NAFO Regulatory Area Divisions (Northwest Atlantic),
1991-1994, , ,

MATHIAS, J. A, and M. A. TREBLE. An exploratory fishery for Greenland halibut ( Reinhardtius
hippoglossoides) in Division OA with otter traw! in 1996; analysis of data collected by observers.

ENGELSTOFT, J. J., and ©. JORGENSEN. Biomass and abundance of demersal fish stocks off
West Greenland estimated from the Greenland trawl survey, 1988-1996,
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HAMMILL, M, O., and G. B. STENSON. Estimated prey ‘cons‘umption by harp seals (Phoca
groeniandica), grey seals (Halichoerus grypus), harbour seals {Phoca vitulina) and hooded seals
{Cystophora cristala) in the Northwest Atlantic. '

ANDERSON, .. T., and E. L. DALLEY. Year-class strenglh of northern cod (2J3KL) estimated from
pelagic juvenile fish surveys in the Newfoundland Region, 1994, 1885 and 1996.

BRODIE, W. B., M. J. MORGAN, and E. F. MURPHY. Results for selected species from a Canadian’
research vessel survey on Flemish Cap, NAFQ Div. 3M, in 1996.

CADIGAN, N., and P, SHELTON. Associations between 2J3KL fall survey catches of cod and
botiom temperature.

AVILA DE MELO, A., R. ALPOIM, F. SABORIDOQ-REY, and L. MOTOS. Status of the redfish stocks
in NAFO Div, 3M (Flemish Cap) in 1996.

DE CARDENAS, E., and M, L. GODINHO. An assessment on American plaice in Division 3M.

MURPHY, E. F., and P. A. SHELTON. Commercial catch rate data as an index of cod abundance

-in NAFO DIVISIOI‘]S ZJ+3KL.

BRANTON, R. M., R. G. HALLIDAY, and M. A. SHOWELL.. Effects of modifications to the Scotian
Shelf small mesh gear line in 1994-96 on catch rates of silver hake.

STEPHENSON, T. D., M. A, TREBLE, J. A. MATHIAS, and D. G. PIKE. Experimental tagging of
Greenland halibut (Reinhardtius hippoglossoides) in Cumberland Sound, Baffin Isiand, during the
winter fishery, May 1997,

BRATTEY, J., and D. PORTER An acoustic survey of Atlantic cod (Gadus morhua) in three inshore

areas of western Trinity Bay (NAFO Division 3L).

VAZQUEZ, A., A. AVILA DE MELO, R. ALPOIM, E. DE CARDENAS, and L. MOTOS. An
assessment of cod stock in NAFO Division 3M.

HALLIDAY, R. G., and C. G. COOPER. The effect of codend separator grates on silver hake otter
trawl catch rate.

BRODIE, W. B., W. R, BOWERING, D. POWER, and D. ORR. An assessment of Greenland halibut
in NAFO Subarea 2 and Divisions S3KLMNO.

JORGENSEN, O. A. Assessment of the Greenland halibut stock component in NAFO Suizarea 0
+ Divisions 1B-1F.

SHOWELL, M. A, and C. G. COOPER. Development of the Canadian si}\u;er hake fishery, 1987-96.
RATZ, H.-J. Assessment of other finfish in NAFO Subarea 1.

RATZ, H.-J. Asseésment of redfish in NAFO Subarea 1.

MURPHY, E. F. Cdd in Divisions 2J+3KL - estimates of biomass and age compgcsition for the -

portion of the stock in the NAFO Regulatory Area from Canadian research vessel surveys. (+
Corrigendum) -~

"ALPCIM, R. Age structure of roughhead grenadier {Macrourus berglax) on Flermish Cap, 1896,

MURPHY, E. F., D. E. STANSBURY, P. A. SHELTON, J. BRATTEY, and G. R. LILLY." A stock status
update for NAFO Divisions 2J+3KL cod.

MORGAN, M. J., W. B. BRODIF, 5. J. WALSH, and D, ORR. An assessment of Divisions 3LNO
American plaice.
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BOWERING, W. B. A review of the status of witch flounder in Divisions 2J, 3KL.
LILLY, G. R. Size and condgition of cod in Divisions 2J+3KL during 1978-1996.

DRINKWATER,; K. F., E. COLBOURNE, and D. GILBERT. Overview of environmental condrtsons |n
the Northwest Aﬂantnc in 1996

POWER, D. Redfish in NAFO Divisions 3LN.

BOWERING, W.R., and D. ORR. Distribution and abundance of witch flounder in NAFO Drwsrons
3NO.

WALSH, 8. J., B. R. McCALLUM. Observations on the varying fishing performance of Canadian
survey vesssis and trawis.

GODINHO, M. L. and R. ALPOIM. Essays on baking technrque of Greenland halibut otoliths for
ageing purposes.

WARREN, W., W. BRODIE, D. STANSBURY, S, WALSH, J. MORGAN and D. ORR. Analysis of the®
1996 comparative fishing trial batwean the Alfred Needier with the Engel 145 trawl and the Wilfred
Templeman with the Campelen 1800 trawl,

SHOWELL, M. A. Assessment of the 4VWX silver hake population in 1998,

DAVIS, M. B,, D. E. STANSBURY, E. F. MURPHY, P. A, SHELTON, M. J. MORGAN, G. R. LILLY,

and J. BRATTEY. An assessment of the cod stock in NAFO Divisions 3NO.

MORGAN, M. J., and S. J. WALSH. Observations on maturation, recruitment and spawnang stock
biomass in yeltowta:l flounder on the Grand Bank

WALSH, 8. J., W. B. BRODIE, M. J. MORGAN, W. R. BOWERING, D. ORR, and M. VEITCH. An
assessment of the Grand Bank yellowtail flounder stock in NAFO D|V|srons 3LNO.

STANSBURY, D. Conversion factors for cod from comparative fishing trials for Engel 145 otter trawl
and Campalen 1800 shrimp trawl used on research vessels.

POWER, D. Roundnose grenadier (Coryphaenoides rupestris) in NAFO Subareas 2+3.
SHOWELL, M. A. Trends in growth and condition of 4VWX silver hake, 1970-086.

DE CARDENAS, E., and L. MOTOS. Influence of post-escapement mortality in the yield of a
Greenland halibut trawl fishery,

SINCLAIR, A. Biological reference points relevant 10 a precautionary approach to fisheries
management; an examp!e for southern Gulf of St. Lawrence cod.

SIMONSEN, C. 8., and J. BOJE An assessment of the inshore Greenland haliput stock component
in NAFQ Division 1A.

AVILA DE MELO, A, and R. ALPOIM. Background raticnale for status quo management advice
cn Division 3M redfrsh

SKULADOTTIR, U. The by-catch in the shrimp fishery of lceland at Flemish Cap in 1996 and 1997.
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ROWAT, W. A. Canadian -request for scientific advice on management in 1998 of certain stocks
in Subareas O to 4. :

OLSEN, J. B. Denmark {Greenland) request for scientific advice on management of certain stocks
in 1998, I

RIKHTER, V. A, |. K. SIGAEVY, and A. A. VASKQOV. Russian research report, 19986.
RATZ, H.-J., M. STEIN, and P. CORNUS. German research report for 1996.

NAFO SECRETARIAT. Provisional index and list of titles of research and summary documents of
19986. '

NAFO SECRETARIAT. List of biological sampling data for 1895,
PERRY, G. N. Canadian research report for 1996.
MORI, J.,, and S. KAWAHARA. Japan research report for 1996,

ALPOIM, R., M. L. GODINHO, A. AVILA DE MELO, and E. SANTOS. Portuguese research report
for 1996.

JUNQUERA, S., E. RODRIGUEZ-MARIN, and E. DE CARDENAS. Spanish research report for 1996.
SIMONSEN, C. S. Denmark/Greenland research report for 1996.

SERCHUK, F., D. RIVARD, J. CASEY, and R. MAYO. Report of the ad hoc working group of the
NAFQO Scientific Ceuncil on the precautionary approach.

NAFO SECRETARIAT. A compilation of research vessel surveys on a stock-by-stock basis.
NAFO. Report of Scientific Council, 4-19 June 1997 Meeting.

NAFO SECRETARIAT. Tagging activities reported for the Northwest Atlantic in 1996.
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Phcne; +709-772-5479 - Fax; +709-772-4188 - E-mail: murphye@athena.nwafc.nf.ca
Northwest Atlantic Fisheries Centre, Box 5667, St. John's, Newfoundland A1C 5X1
Phone: +708-772-4935 - Fax: +709-772-4188 - E-mail: power@athena.nwafc.nf.ca
Northwest Atlantic Fisheries Centre, Box 5667, St. John's, Newfoundland A1C 5X1
Phone: +709-772-2341 - Fax: +709-772-4188 - E-mail: shelton@athena.nwafc.nf.ca
Northwest Atlantic Fisheries Centre, Box 5667, St. John's, Newfoundland A1C 5X1

Phone: +709-772-0559 - Fax: +709-772-4188 - E-mail: stansbury@athena.nwafc.nf.ca
Northwest Atlantic Fisherias Centre, Box 5667, St. John's, Newfaundland A1C 5X1

Phone: +709-772-5478 - Fax: +709-772-4918 - E-mail: walsh@athena.nwafc.nf.ca
Northwest Atlantic Fisheries Centre, Box 5667, St. John's, Newfoundland A1C 8X1

Phone:; +708-772-2001 - Fax: +709-772-4188 - E-mall: winters@athena.nwafc.nf.ca

Dept. of Figheries and Oceans, BIO, P. O. Box 1006, Dartmouth, N.S. B2Y 4A2

Phone: +902-426-3537 - Fax: +902-426-1506 - £E-mail: r_branton@bionet.bio.dfc.ca
Coastal Oceancg., Dept. of Fish. & Oceans, BIO, P. O. Box.1006, Dartmouth, N.S. B2Y 4A2
Phone: +802-426-2650 - Fax: +802-426-2256 - E-mail: k_drinkwater@bionet.bic.dfo.ca
Marine Fish Div., Dept. of Fish. & Oceans, BIO, P. O. Box 1006, Dartmouth, N.S. B2Y 4A2
Phone: +802-426-3240 - Fax. +902-426-1506 - E-mail: r_halliday@bionet.tio.dfo.ca

RAF, Bedford Institute of Oceanography, P.O. Box 1006, Dartmouth, N.S. B2Y 4A2
Phone: +802-426-7070 - Fax: +902-426-1506

Marine Fish Div., Dept. of Fish. & Oceans, BIO, P. O. Box 1008, Dartmouth, N.S. B2Y 4A2
Phone: +2802-426-3501 - Fax: +902-426-7750 - E-mail: m_showell@bionet.bio.dfo.ca
Marine Fish Div., Dept. of Fish. & Oceans, BIQ, P. O. Box 1006, Dartmouth, N.S. B2Y 4A2
Phone: +802-428-3294 - Fax: +902-426-7750 - E-mail; g_young@bionet.bio.dfo.ca

Dept. of Fisheries & Cceans, P. O. Box 550, Halifax, N.S. B2J 257

Phone: +902-426-5379 - Fax: +902-426-1862 - E-maili p_koeller@bionet.bio. dfo ca

Dept. of Fisheries and Oceans, P. O. Box 5030, Moncton, N.B. E1C 9B8

Phcne; +506-851-2721 - Fax: +506-851-2620 - E-mait: sinclaira@gfc.dfo.éa

Marine Environmental Data Service (MEDS), 1202 - 200 Kent St., Ottawa, Ontaric K1A OE6

Phone: +613-890-0243 - Fax: +613-993-4658 - E-mail: dougherty@ottmed.meds.dfo.ca

Fisheries Resource Conser. Council, P.O. Box 2001, Station D, Ottawa, Ontaric K1P 5W3

Phcne: +613-998-0433 - Fax: +613-998-1146 - E- manl info@frcc.x400.gc.ca

Dept. of Fisheries & Oceans, Maurice Lamontagne Inst., 850 Route de la Mer, Mont.~Joli, Quebec G5H 324
Phone: +418-775-0637 - Fax: +418-775-0740 - E-mail: gagneja@mpe-dfo.qe.ca :
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Hammill, M.O. Dept. of Fisheries & Oceans, Maurice Lamontagne Inst., P.O. Box 1000, Mont.-Joli, Quebec G5H 374
Phone: +418-775-0580 - Fax: +418-775-0542 - E-mail: hammillm@mpo-dfo.qe.ca
Treble, M.A. Fresh Water institute, Dept. of Fisheries and Oceans, 501 University Cres., Winnipeg, Manitoba R3T 2N6
Phone: +204-974-0985 - Fax: +204-084-2403
CUBA

Representative:

Valdes, E; Centro de Investigaciones Pesqueras, 5Sta. Ave y 248, Barlovento, Sta. Fe, Playa, C. Habana 19100
Phone: + 537 298055 - Fax; +537 339168

Adviser/Expert:

Dominguez, R. Fishery Representative, 1881 Brunswick St., Suite B, Halifax, N.S. B3J 3L8
Phone: +902-425-5773 - Fax: +902-423-8871

DENMARK
"~ GREENLAND
Representative:
Siegstad, H. Greenland Institute of Natural‘Hesources, P. O. Box 570, DK-3900, Nuuk, Greenland

Phone: +299 210095 - Fax: +299 25957 - E-mail: helle@natur.centadm.gh.gl

Aavlserlexpens:

Jergensen, O.A  Greenl. Inst. of Natural Rescurces, Pilestraadet 52, Box 2151, DK-1016 Copenhagen N, Denmark
: Phone: +45 33 13 4224 - Fax: +45 33 13 4250 - E-mail: grficaj@inet.uni-c.dk
Simonsen, C.S. Greenland Institute of Natural Resources, P. O. Box 570, DK-3900C, Nuuk, Greenland
Phone: +289 21095 - Fax: +299 25957 - E-mail: claus@natur.centadm.gh.g!

EUROPEAN UNION (EU)

Representative;

Hagstrém, O.N.  European Commission DGXIV Unit C-1, Rue de la Loi 200, B-1049 Brussels, Belgium
Phone: +32 2 2982116 - Fax: +32 2 2966046 - E-mail: ulle.hagstrom@dgi4.cec.be

Advisers/Experts:

Mahé, J.-C. IFREMER, Station de Lorient, 8, Rue Frangois Toulleg, 56100 Lorient, France
} Phone: +33 2 87877318 - Fax: +33 2 97834106 - E-mait: jcmahe@ifremer fr
Cross, D.G: EUROSTAT, European Commission, Jean Monnet Bidg, B. P. 1807, Luxembourg (Grand Duchy)
Phone: +352 4301 37249 - Fax: 352 4301 37318 - E-mail: david.cross@eurostat.cec.be
Alpoim, R. Inst. Portugues de Investigagao Maritima (IPIMAR), Av. de Brasilia, 1400 Lisban, Portugal

Phone: +3511 301 7361/0814 - Fax; +351 1301 5948
Avila de Melo, A.  Inst. Portugues ds Investigagao Maritima {IPIMAR), Alges-Praia, 1400 Lisbon, Portugal
Phone: +3511 301 7361/0814 - Fax: +351 1301 5048

Godinho, M.L. inst. Portugues de Investigagac Maritima {IPIMAR), Alges-Praia, 1400 Lisbon, Portugal
Phone: +3511 301 7361/0814 - Fax: +351 1301 5948 ,
Cornus, H.-P. Institut flr Seefischerei, Palmaille 9, D-22767, Hamburg, Republic of Germany
‘ Phone: +49 40 38905194 - Fax: +49 40 38905263 - E-mnail: internet: 100565.1223@compuserve.com
Stein, M. Institut fir Seefischerei, Palmaille 9, D-22767, Hamburg, Republic of Germany
Phone: +49 40 38905174 - Fax: +49 40 3890 5263 - E-mall: internet: 100565.1223@compuserve.com
Ratz, H-J. Institut fir Seefischersl, Fischkai 35, 27572 Bremerhaven, Republic of Germany

Phone: +49 471 73473 - 'Fax; +49 471 73127 - E-mail: HajoRaetz@msn.com
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AZTI, Fish & Foad Technological Institute, Fisheries Dept., Avda. Satrustegl 8, 20008 Donostia -
San Sebastian, {Guipuzkoa), Spain

Phone: +34 43 214124 - Fax: +34 43 212162 - E-mail: lorenzo@rp.azli.es

Institutc Espanol de Oceanografia, Aptdo 240 - Promontorio, San Martin, E-39080 Santander, Spain

Phone: +34 42 275033 - Fax: +34 42 275072 - E-mail; cendrero@ccaix3.unican.es

Instituto Espaniol de Oceanografia, Cabo Estay - Canido, Apartado. 1552, E-36280 V|go(Pontevedra) Spaun

Phone: +34 86 492111 - Fax: +34 86 49 2351

Instituto de Investigaciones Marifias, Muelle de Bouzas, Vigo, Spain

Phone: +34 86 231930 - Fax: +34 86 232762 - E-mail; avazquez@iim.csic.es -

Centre for Environmental, Fisheries & Aquaculture Science, Lowestoft Laboratory, Pakefield Rd., Lowestoft
(Suffolk}, England NR33 OHT, United Kingdom

Phone: +44 150 2524251 - Fax: +44 150 2524511 - E-mai!: j.casey@cefas.co.uk

Eco-Research Program, Memorial University, St. John's, Newfoundland A1C 587 -

Phone: +709-737-2507 - Fax: +708-737-3121 - E-mail; jfischer@morgan.ucs.mun.ca

JAPAN

Oceanic Squid Section, National Research Institute of Far Sea Fisheries, 5-7-1, Orido 5 Chome,
Shimizu-shi, Sizuoka, 424 .
Phone: +B81 543 36 6057 - Fax: +81 543 35 9642 - E-mail; junta@enyo.affrc.go.jp

Japan Fisheries Association, Suite 1408, Duke Tower, 5251 Duke St., Halifax, N.S. B3J 1P3
Phone: +902-423-7975 - Fax: +902-425-0537

NORWAY

Institute of Marine Researcn, P. O. Box 1870, N-5024 Bergen
Phone: +47 55 238500 - Fax: +47 55 238687 - E-mail: kjelin@imr.no

" RUSSIA

Dapt. of International Cooperation, 12 Rozhdestvensky Bout Moscow K-31, 103045

Phone: +70 85 9212323

Atlantic Scientific Research Institute of Marine Fisheries and Oceanography, 5 Dmitry Denskoy Street
Kaliningrad, 23600

Phone: +70 112 22 5547 - Fax: +7C 112 21 9997 - E-mail: root@atlant.koenig.ru

PINBC, 6 Knipovich Street, Murmansk, 183763

Phone: +47 789 10423 - Fax: +47 789 10518 - E-mail: inter@pinro.murmansk.ru

7]

VNIRO, 17 V. Krasnoselskaya, Moscow B-140, 107140, Russia

Phone: +70 95 264 9229 - Fax: +70 95 264 9187

Representative Russian Federation on Fisheries, Welsford Place, Ste. 2202, 2074 Robie Street, Halifax,
Nova Scotia, Canada B3K 503 )

Phone: +902-425-6270 - Fax: +902-423-0943

PINRO, 6 Knipovich Street, Murmansk, 183763

_Phone: +47 789 910423 - Fax: +47 789 10518 - E-mail: inter@pinro.murmansk.ru
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Jones, C.M.

Sissenwine, M.

Advisers/Experts:
Maye, R. K.
Serchuk, F.M.

Thompson, G.G,

'UNITED STATES OF AMERICA (USA)

Oid Dominion University, 1034 W 45th St., Norfolk, Virginta 23529-0456 -

Phone: +757-683-4497 - Fax: +757-683-5293 - E-mail: jones@sstuary.amrl.odu.edu
Northeast Fisheries Science Center, 166 Water St., Woods Hole, MA.02543

Phone: +508-495-2233, Fax: +508-495-2258 - E-mail; michael.sissenwine@noaa.gov

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

‘Naticnal Marine Fisheries Service, NEFSC, 166 Water St., Woods Hole, MA 02543

Phone: +508 485 2245 - Fax: +508 495 2258 - E-mail: fserchuk@whsun1.wh.whoi.edu
US, NMFS, Alaska Fisheties Science Center, 7600 Sand Point Way, NE, Seattle, Washington, 88116
Phone: +206-626-4232 - E-mail: grant.thompson@noaa.gov
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