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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).
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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.




SC 4-19 Jun 8

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.
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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 .
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. ' 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.

-

SC 4-19 Jun

Biomass:
2orﬂ.,.‘ﬁw.ll..‘,,‘,,.,,.,
18- canadian -—e— Diomass {Engei)

Spring Surveys ---o-+-- Biomass (Campelen)

16

-
~

—-
B~

Biomass ('000 tons)
o o ‘S
e L o o e e
a

o-..__

N PO BRSPS A

2
[ B I BRI RN T SN B S R S i S S S
1970 1975 1980 1985 1990 1995 2000
: Year 7

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:
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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.” ‘




ii)

Vi)

'29 : 8C 4-18 Jun

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




SC 4-18 Jun 30

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",
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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"
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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 foun