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 PREFACE 
 
 
 This twenty-second issue of NAFO Scientific Council Reports containing reports of Scientific 
Council Meetings held in 2000 is compiled in four sections: Part A – Report of the Scientific Council 
Meeting during 1-15 June 2000 which addressed the annual requests for scientific advice on fisheries 
management, Part B – Report of the Scientific Council's Annual Meeting during 18-22 September 2000, 
which included the Report of the Special Session on "Workshop on Assessment Methods", which was held 
during 13-15 September 2000, Part C – Report of the Scientific Council Meeting during 8-15 November 
2000 which addressed the request for scientific advice on shrimp in Division 3M, Divisions 3LNO, 
Subareas 0 and 1 and Denmark Strait, and Part D of this volume which contains the Agendas, Lists of 
Research and Summary Documents, List of Participants, and List of Recommendations relevant to Part 
A, B and C.  
 
 
 
 
 
 
January 2001      Tissa Amaratunga                
       Assistant Executive Secretary   
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REPORT OF SCIENTIFIC COUNCIL MEETING 
 

 1-15 June 2000 
 
 

Chairman: W. B. Brodie Rapporteur: T. Amaratunga 
 

I.  PLENARY SESSIONS 
 
 The Scientific Council met at the Alderney Landing, 2 Ochterloney Street, Dartmouth, Nova Scotia, Canada, 
during 1-15 June 2000, to consider the various matters in its agenda.  
 
 Representatives attended from Canada, Cuba, Denmark (in respect of Faroe Islands and Greenland), Estonia, 
European Union (France, Germany, Portugal, Spain and United Kingdom), Japan, Russian Federation and United 
States of America.  The Assistant Executive Secretary was in attendance.  An observer from the Netherlands, two 
ICES representatives and an invited speaker from Norway were present for short periods. 
 
 The Executive Committee met prior to the opening session of the Council, and the Provisional Agenda, plan of 
work and other related matters were discussed. 
 
 The opening session of the Council was called to order at 1015 hours on 1 June 2000. 
 
 The Chairman welcomed everyone to Dartmouth and to this new venue for the June Meeting.  The Assistant 
Executive Secretary was appointed rapporteur.   
 
 The Assistant Executive Secretary informed Council that authorization had been received for proxy votes from 
Estonia, Latvia and Norway to record their abstentions during any voting procedures. 
 
 In the review of the Provisional Agenda, the Chairman noted one modification was needed to include stock 
monitor of witch flounder in Div. 2J and 3KL.  In addition, it was noted that each Standing Committee may include 
some changes.  The Council agreed each Standing Committee should review and report on the previous year's 
recommendations. The Council adopted the agenda with the proposed revision (see Agenda I, Part D, this volume). 
 
 The Chairman recalled that E. J. Molenaar, University of Utrecht, who had requested to attend the Scientific 
Council as an observer, was due to come some time during the course of this meeting. 
 
 It was noted W. Melle, Institute of Marine Research, Norway, was the invited speaker in the STACFEN sessions. 
 
 In the review of the work plan, the Council noted this year different criteria for providing advice would apply, 
since some stocks will only be monitored.  The Council agreed Designated Experts would address these as needed. 
 
 The Council welcomed E. Trippel (Canada) to present the Chairman's update on the progress of the Working 
Group on Reproduction Potential (see Section XI below). 
 
 The Chairman noted an election was needed to the Chair of STACFEN to take office at the end of the NAFO 
Annual Meeting in September 2000 (see Section XII below). 
 
 In accordance with the new Rules of Procedure for STACPUB membership, the Council noted the appointment of 
members for 3-year periods was needed.  Noting that A. Vazquez (Spain) would not be attending the June 2000 
Meeting, the Council appointed C. Darby (EU-United Kingdom) to replace him on an interim basis.  The Council 
invited C. Darby to consider continuing as a STACPUB member in subsequent meetings. 
 
 Having reviewed the work plan for each Agenda item, the Opening Session was adjourned at 1200 hours. 
 
 The Council reconvened briefly at 1645 hours on 3 June 2000. 
 
 Progress reports on two forthcoming Scientific Council Special Sessions were considered (see Section X below), 
and the meeting was adjourned at 1710 hours. 
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 The Council reconvened at 0905 hours on 6 June 2000. 
 
 The Chairman presented a review of meetings in 2000 regarding the Precautionary Approach.  There were two 
meetings; the CWP Intersessional Meeting of the Working Group on Precautionary Approach Terminology, and the 
Joint Scientific Council and Fisheries Commission Working Group on Precautionary Approach.  This was followed by 
a discussion on future developments on the PA by the Scientific Council, as reported in Section III.1 and 2 below. 
 
 The Council then considered the recommendation with respect to the proposed millennium publication "NAFO 
Century Book" by the Executive Secretary, L. Chepel.  Noting STACPUB had discussed this item to some extent, the 
STACPUB Chairman was requested to inform the Council on the status.  The Council was informed that the Executive 
Secretary had made considerable progress on the compilation on his own accord.  The Council agreed to request the 
Executive Secretary for an update (see Section XIII.4. below). 
 
 The session was adjourned at 1030 hours. 
 
 The Council briefly convened at 0910 hours on 9 June 2000, to address Agenda items XIII.2. regarding Scientific 
Council representation at ICES ACFM Meetings.  The Council nominated W. R. Bowering (Canada), who is currently a 
Chairman of an ICES Working Group, to be the NAFO Scientific Council observer at ICES ACFM in autumn 2000.  
The Council extended its appreciation to W. R. Bowering for undertaking this role.  A summary of the meeting of FAO 
ACFR Working Party on Status and Trends of Fisheries was presented by the Assistant Executive Secretary (see Section 
XIV.1). The Council then considered a proposal for the September 2002 Symposium (Section X.4), and particularly 
reviewed the financial implications of such a proposed Symposium as well as other Symposia hosted by the Scientific 
Council (see Section XIV.5.d below).  
 
 The session was adjourned at 0945 hours. 
 
 During a session on 10 June 2000, the Council was presented a summary of the Joint NAFO/ICES Working 
Group on Harp and Hooded Seals (see Section XIV.4). 
 
 The Council noted H. Lassen, ICES Scientific Advisor, and Tore Jakobsen, Chairman, ICES ACFM, briefly 
visited the Council as observers. 
 
 Noting that two additional STACPUB members were needed in accordance with STACPUB deliberations on 
the rotating membership, the Council appointed H. Siegstad (Denmark/Greenland) and D. Maddock Parsons 
(Canada) as STACPUB members.  The Council also noted the STACPUB recommendation that a meeting of the 
Executive Committee should take place near the end of each June meeting.  Accordingly, the Chairman held a 
meeting of the Executive Committee on 13 June 2000 to consider Scientific Council matters related to NAFO 
budget.  The Council noted the Chairman will submit an itemized budget to the General Council Meeting in 
September 2000. 
 
 The Council met as necessary through 12-14 June 2000. 
 
 The concluding session of the Council was called to order at 0900 hours on 15 June 2000. 
 
 Outstanding agenda items were addressed.  The Council discussed its meeting schedules and future meetings, 
and considered and adopted the Reports of the Standing Committees. 
 
 The Council then considered and adopted the Report of the Scientific Council of this Meeting of 1-15 June 
2000, noting changes as discussed during the reviews would be made by the Chairman and Assistant Executive 
Secretary. 
 
 The meeting was adjourned at 1300 hours on 15 June 2000. 
 
 The Reports of the Standing Committees are appended as follows: Appendix I. STACFEN, Appendix II. 
STACREC, Appendix III. STACPUB and Appendix IV. STACFIS.  
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 The Agenda, List of Research (SCR) and Summary (SCS) Documents, List of Participants are given in Part D, 
this volume. 
 
 The Council's considerations on the Standing Committee Reports, and other matters addressed by the Council 
follow in Sections II-XVII. 
 
 

II.    REVIEW OF SCIENTIFIC COUNCIL RECOMMENDATIONS IN 1999 
 

The Council noted recommendations made in 1999 pertaining to the work of the Standing Committees would be 
addressed directly by the Standing Committees, while recommendations pertaining specifically to the Council's 
work would be considered under each relevant topic of its Agenda. 
 
 

III.   IMPLEMENTATION OF PRECAUTIONARY APPROACH (PA) 
 
1. Review of Results of 1999/2000 Meetings 
 
 The Chairman noted that there were two meetings concerning the Precautionary Approach (PA): the CWP 

Intersessional Meeting of  the Working Group on Precautionary Approach Terminology during 14-16 February 
2000 at ICES Headquarters, Copenhagen, Denmark (SCS Doc. 00/7), and the Joint Scientific Council and 
Fisheries Commission Working Group on Precautionary Approach (FC Doc. 00/2) during 29 February-2 March 
2000, Brussels, Belgium. 

 
The Scientific Council Chairman, W. B. Brodie, who chaired the CWP Intersessional Meeting: Working Group 
on Precautionary Approach Terminology, presented a summary. Representatives of Fisheries and Agricultural 
Organization (FAO), International Commission for the Conservation of Atlantic Tunas (ICCAT), International 
Council for the Exploration of the Sea (ICES), and NAFO attended. NAFO Scientific Council was represented 
by W. R. Bowering (Canada), D. Rivard (Canada) and K. Patterson (EU), and Assistant Executive Secretary, T. 
Amaratunga, was in attendance.  
 
The terms of reference for the meeting were 1) Review the terminology and definitions of concepts in use by 
the different agencies, and 2) Identify where concepts are identical and where these differ; explore 
consequences of such differences in concepts to the reference points used for providing scientific advice within 
the PA. 
 
The Working Group produced several detailed comparisons on the terminology and concepts in the PA 
frameworks that are in use or being developed within the three scientific agencies (NAFO, ICES, ICCAT). The 
Working Group concluded that although specific interpretations of the United Nations Fish Stock Agreement 
(UNFSA) guidelines differed, the objectives of these three scientific agencies share these common elements: 
 
Reference points should be chosen in such a way as to allow managers to operate a fishery to take sustainable 
yields close to the estimated long-term maximum. Reference points should generally lead to stock dynamics, 
which satisfy these conditions, in order of priority: a) Low probability of recruitment over fishing, b) The choice of 
thresholds should be made so as to avoid a recruitment collapse or to minimize risk when approaching an area 
where the stock dynamics are poorly known.  
 
The PA ref. points of ICES, the Buf ref. pts. of NAFO, and the Threshold concept of ICCAT all refer to the same idea, 
i.e. to provide a buffer or safety margin to ensure that there is a high probability that the Limit ref. points on 
biomass or fishing mortality will not be reached. There are a number of other initiatives on the PA underway in 
various organizations and national departments. Thus, even if it were possible, the Working Group concluded 
that it may be premature to recommend a common approach to the PA. In many cases, work on the PA is very 
much in the exploratory stage. 
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Scientific Council noted that the full report of this Working Group was available in SCS Doc. 00/7. 
 

 The Scientific Council Chairman, W. B. Brodie, who was the co-chairman of this meeting, along with J. Baird 
(Canada) appointed by the Fisheries Commission, presented a summary of the Joint Scientific Council and 
Fisheries Commission Working Group on Precautionary Approach, which took place 29 February-02 March 
2000, in Brussels, Belgium. This was the third such meeting of this Working Group, and the full report is 
contained in FC Doc. 00/2. The main agenda items dealt with: 

 
-  harmonization of concepts and terminology  
-  operationalizing the PA into the management plans for three model stocks 
-  implementation plan for the PA for other NAFO stocks 
-  consideration of changes or additions to the Fisheries Commission request to Scientific Council to reflect 

the PA 
-  consideration of criteria for reopening a fishery in light of the PA 
- consideration of additional supportive management measures to complement the application of the PA. 
 
Under harmonization, the joint Working Group concluded that although no formulations of the PA framework had 
been accepted by international fisheries organizations, including NAFO Fisheries Commission, several elements of 
the PA have been implemented by various management authorities. There are several broad similarities between 
the ICES and NAFO versions of the PA, and the Working Group preferred NAFO’s Bbuf term as opposed to Bpa. 
 
The WG concluded that determination of harvest control rules is the role of managers. In the NAFO context, it 
is the Fisheries Commission’s responsibility to determine appropriate harvest strategies corresponding to 
reference biomass levels.  
 
The NAFO Scientific Council framework proposes that Flim should be set no higher than Fmsy, based on its 
interpretation of the United Nations Fish Stock Agreement (UNFSA). The ICES framework does not make 
specific reference to Fmsy. The Working Group did not reach agreement on which formulation was more 
appropriate. Differences of opinion may be related to experiences with fish stocks in the Northwest Atlantic as 
regards to their response to exploitation vs the Northeast Atlantic. It was observed much work is happening on 
PA nationally in many Contracting Parties, and seeking complete harmonization at this time may be premature. 
 
Under operationalizing/implementing the PA, the Working Group noted that the three model stocks were cod in 
Div. 3NO, yellowtail flounder in Div. 3LNO, and shrimp in Div. 3M, and that ongoing work on the PA for the 
shrimp stock in Div. 3M would be examined at the Scientific Council Meeting in November 2000. The 
following is an example (for Div. 3LNO yellowtail flounder, see Annex 7 of FC Doc. 00/2) of an action plan for 
implementing the PA. Similar plans were proposed by the Working Group for cod in Div. 3NO, and American 
plaice in Div. 3LNO (the latter as an example of an implementation plan for other NAFO stocks). The proposed 
plans also included additional supportive management measures to complement application of the PA. 

 
For Yellowtail Flounder in 3LNO: 
 
Objectives: The action plan for implementation of a PA should include the eight objectives discussed at the Joint Scientific 
Council/Fisheries Commission Working Group meeting in May 1999: 

 
1) Maintain harvest levels that will continue to rebuild and maintain the stock biomass above the rebuilt biomass level. 
2) Continue with a comprehensive suite of management measures. 
3) Ensure a conduct of the fishery in a manner that will not jeopardize recovery of other stocks in the area which are 

currently under moratorium, specifically cod in Div. 3NO and American plaice in Div. 3LNO. 
4) Performance measures of interest to the managers could be expressed in terms of biomass and its trajectory and where 

it is with respect to the reference level and catch levels.  With respect to catch, the performance measure was: 
cumulated yield, yield trajectories and trends (in particular, to identify declining trends). 

5) It was noted that production models do not permit determination of all reference points.  It should be ensured that data 
are available for scientists to move toward using age-structured modeling.   

6) Despite these limitations, production modeling is a tool that could be used to start to evaluate real F limits and could be 
used to provide insight to what will happen if there are lower or higher fishing mortality levels.  

7) There is a need to develop "target" biomass levels that could be higher than the biological limits so as to take into 
account management objectives including economic considerations. 
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8) Endorse the work of the Scientific Council in its attempts to develop a better understanding of the stock-recruit 
relationship. 

 Management Strategies 

 1) As a management objective, Fisheries Commission should maintain SSB at a level that will continue the probability of 
good recruitment and maintain the stock at a level that will support a sustainable fishery. 

 2) Given that the present estimate of Fbuf is in the same range as the 2/3 FMSY value used in past requests from Fisheries 
Commission, the value of 11% for exploitation rate could continue to be used by Fisheries Commission as a basis for 
establishing catch levels until such time as Scientific Council may recommend an alternative. 

 3) Fisheries Commission requests Scientific Council to give priority to work aimed at calculation of possible biological 
reference points as appropriate including age-based models and any other applicable stock evaluation methodologies.  

 4) Fisheries Commission shall, as appropriate, review and revise these management measures and strategies based on any 
new advice provided by Scientific Council. 

 
Data Collection/Analyses 
 
1) Scientific Council and Fisheries Commission should encourage continuation of multiple annual surveys in support of 

stock assessment 
2) Contracting Parties should ensure that appropriate data are collected and that scientists utilize stock evaluation 

techniques that allow for estimation of stock size and exploitation rates, risk assessment procedures, and a fuller 
evaluation of reference points.  

3) Scientific Council continues efforts to develop a better understanding of the stock-recruit relationship. 
4) Scientific Council and Contracting Parties continue to monitor expansion of the range into Div. 3L. 
5) Scientific Council and Contracting Parties continue to monitor recruitment as well as trends in weight-at-age. 
6) Scientific Council review and update, as necessary, information on spawning locations and timing. 
7) Scientific Council provide updated information to the Fisheries Commission regarding the distribution of juvenile 

yellowtail flounder in relation to adult distribution.  
 
 Supportive Management Measures/Good Practices 
 
 1) Fisheries Commission should take steps to minimize the catch of juveniles, and ensure that the total catches of 

yellowtail flounder are in accordance with the target exploitation rate. Some measures that could be considered to 
achieve this objective are: 
• Review of current directed fisheries for the determination of specific yellowtail flounder by-catch problems so 

that remedies can be applied. 
• A revision of conservation and technical measures that only permit by-catch that is truly incidental in nature. 
• Closure of specific areas for specific periods of time identified as: a) nursery areas, and b) areas where high 

concentrations of juveniles are found. 
 
 2) Fisheries Commission explore the utility of closure periods to protect spawners as well as the utility of closures of areas 

identified as spawning locations. 
 

Under consideration of changes or additions to the Fisheries Commission's request to Scientific Council to 
reflect the PA, the following points were referred to Scientific Council for consideration at its meeting in June 
2000: 

 
1) Many of the stocks in the NAFO Regulatory Area are well below any appreciable level of Blim or Bbuf.  For these 

stocks, the most important task for the Scientific Council is to inform on how to rebuild the stocks. In this context and 
building on previous work of the Scientific Council in this area, the Scientific Council is requested to evaluate various 
scenarios corresponding to recovery plans with time frames of 5 to 10 years, or longer as appropriate. This evaluation 
should provide the information necessary for the Fisheries Commission to consider the balance between risks and yield 
levels, including information on the consequences and risks of no action at all.  Whenever possible, this evaluation 
should be cast in terms of risks analyses relating removals from various sources to Blim (Bbuf) and Flim (Fbuf). 

 
 References to "risk" and to "risk analyses" should refer to estimated probabilities of stock population parameters falling 

outside biological reference points. 
 
2) Where reference points are proposed by the Scientific Council as indicators of biological risk, they should be 

accompanied by a description of the nature of the risk incurred if the reference point is crossed (e.g. short-term risk of 
recruitment overfishing, loss of long-term yield, etc.) 
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3) When a buffer reference point is proposed in order to maintain a low probability that a stock, measured to be at the 
buffer reference point may actually be at or beyond the limit reference point, the Scientific Council should explain the 
assumptions made about the uncertainty with which the stock is measured, and also the level of 'low probability' that is 
used in the calculation. 

 
4) Wherever possible, short and medium-term consequences should be identified for various exploitation rates (including 

no fishing) in terms of yield, stability in yield from year to year, and the risk or probability of moving the stock beyond 
Blim or Bbuf.  Whenever possible, this information should be cast in terms of risk assessments relating fishing mortality 
rates to the risks of falling below Blim, the risks of stock collapse and recruitment overfishing, as well as the risks of 
growth overfishing and the consequences in terms of both short and long-term yields. 

 
5) When providing risk estimates, it is very important that the time horizon be clearly spelled out.  By way of 

consequence, risks should be expressed in time frames of 5, 10 and 15 years (or more), or in terms of other appropriate 
year ranges depending on stock specific dynamics.  Furthermore, in order to provide the Fisheries Commission with the 
information necessary to consider the balance between risks and yield levels, each harvesting strategy or risk scenario 
should include, for the selected year ranges, the risks and yields  associated with various harvesting options in relation 
to Blim (Bbuf) and Btarget and Flim (Fbuf) and Ftarget. 
 

Under consideration of criteria for reopening a fishery in light of the PA, the Working Group noted that stocks 
under moratoria have been characterized by a very low spawning stock biomass and a reduced age-range. There 
is often a concern that the level of spawner biomass reached corresponds to a level where the chance of 
producing good year-classes is greatly reduced. Once recovery has begun and spawner biomass has reached a 
level sufficient to allow consideration of reopening of the fishery, under a Precautionary Approach this 
reopening must be consistent with a strategy of continued stock rebuilding. 
 
The discussion related to stocks under moratoria has necessarily focused on the strategy to reach the first 
benchmark to rebuilding, i.e. Blim. In order to monitor the progress of stock rebuilding, milestones should be 
established so as to permit a review of the stock trajectory in relation to reference points within reasonable time 
frames.  For the stocks currently under moratorium, the other elements of a precautionary approach (i.e. other 
than Blim), have not received detailed attention. Key considerations in the decision of re-opening include the 
determination of Blim, the determination of the fishing mortality (F) at re-opening, the probability of continued 
growth in the stock, the trade-off between yield/probability of growth in the stock and the risks that the stock 
could actually fall (again) below a pre-determined limit. 
 
The other elements of a PA will need to be defined.  Also, any reopening of commercial activity should only be 
contemplated under specific conditions. In particular, increased focus on additional conservation measures such 
as limitations on by-catch is required in order to afford the resource the best chance of recovery. 

 
 As such, additional technical management measures may be specified including, but not limited to the 

following: 
 
 a) Protection of Spawners: 

 
Management should incorporate controls to limit the catch during the main spawning periods in order to 
ensure the best possible spawning success. Information can be made available from scientists to guide 
managers in this regard. Scientists can also provide information regarding spawning areas for possible 
protection as well (see above). 
 
An important conservation objective should be to allow development of a full age-range in the spawner 
population in order to promote the best possible stability in annual recruitment. 
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 b) Protection of Pre-recruits (Area Closures): 
 

Specific areas that have been clearly identified as significant nursery areas should be closed, as appropriate, 
for a specified time so as to minimize the mortality on small fish. In addition, other management measures 
to protect small fish should be considered. 

 
 c) Concerns with By-catch: 

 
Fisheries for other species that might result in by-catch of the species under consideration must be 
conducted in such a manner so as to keep by-catch at the lowest possible level. This would necessitate 
careful review of possible management strategies including adequate monitoring. 

 
 d) Concerns with By-catch of Other Species: 

 
Fisheries for the directed species that might result in by-catch of other species, especially those under 
moratoria, must be conducted in such a manner so as to keep by-catch at the lowest possible level. This 
would necessitate careful review of possible management strategies including adequate monitoring. 

 
These were the key points highlighted from the Working Group report. Scientific Council noted that this report 
(FC Doc. 00/2) would be presented to Fisheries Commission during the Annual Meeting in September 2000. 
 

2. Future Development 
 
 Further to the meetings on PA during 2000, the Chairman did not anticipate developments on the PA at 

Scientific Council, and deferred its framework considerations until the Report of the Joint Scientific Council 
and Fisheries Commission Working Group on Precautionary Approach (29 February-2 March 2000) was 
reviewed by the Fisheries Commission during the 18-22 September 2000 NAFO Annual Meeting.  However, 
the Scientific Council will structure its advice in the PA format and address PA issues as requested by the 
Fisheries Commission. 

 
 Noting that the Scientific Council has been working with the PA framework since 1997 while the Fisheries 

Commission has not adopted it, the Council recorded that the structure of the last three meetings of the Joint 
Scientific Council and Fisheries Commission Working Group was not optimal for discussion of the PA 
framework.  The Council was of the view that less formal and smaller meetings in the form of dialogue between 
scientists and managers may see progress.  It was also suggested that there may be more success if the Scientific 
Council presented applications of the PA to specific cases.  

 
 

IV.   FISHERIES ENVIRONMENT 
 
 The Council adopted the Report of the Standing Committee on Fisheries Environment (STACFEN), as 
presented by the Chairman, M. Stein.  The full report of STACFEN is at Appendix I. 
 
 The recommendation made by STACFEN for the work of the Scientific Council as endorsed by the Council is 
as follows: 
 
1. NAFO’s financial contribution to the Joint ICES/NAFO Symposium on "Hydrobiological Variability During the 

1990s", August 2001,Edinburgh, Scotland, include the equivalent of GB 3 500 (approximately CDN $8 000) to 
cover partial costs of conducting the Symposium.    

. 
 

V.    RESEARCH COORDINATION 
 
 The Council adopted the Report of the Standing Committee on Research Coordination (STACREC) as 
presented by the Chairman, R. K. Mayo.   The full report of STACREC is at Appendix II. 
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 The recommendations made by STACREC for the work of the Scientific Council as endorsed by the Council, 
are as follows: 
 
1. the Executive Secretary write to the national delegates of the USA and Denmark (in respect of Faroe Islands 

and Greenland) with reference to their obligations on the submission of data to NAFO. 
 
2. the Scientific Council should prepare a document for submission to the General Council and the Fisheries 

Commission on the adverse effect the absence of the STATLANT 21A and 21B data was having on the work of 
the Scientific Council. 

 
3. the Secretariat should extract from Scientific Council reports the annual estimates of the total catches for each 

stock for the period from 1985 used by STACFIS in its assessment work and report them alongside the annual 
STATLANT nominal catches.  

 
4. for the fiscal year 2001, the following nominees be supported by the NAFO budget for meeting attendance:  i) 

the Assistant Executive Secretary to the February 2001 meeting of the FAO and Non-FAO Regional Fishery 
Bodies or Arrangements and the associated CWP Intersessional Meeting at FAO Headquarters, Rome, Italy 
and ii) the Assistant Executive Secretary and the STACREC Chairman to the CWP 19th Session in Noumea, New 
Caledonia (9-13 July 2001). 

 
5. the comparative fishing in Div. 3NO be continued during future spring surveys conducted by EU-Spain and 

Canada. 
 
 

VI.   PUBLICATIONS 
 
 The Council adopted the Report of the Standing Committee on Publications (STACPUB) as presented by the 
Chairman, O. Jørgensen.  The full report of STACPUB is at Appendix III. 
 
 The recommendations made by STACPUB for the work of the Scientific Council as endorsed by the Council 
are as follows:  
 
1. STACREC should consider proceeding with the publication of NAFO Statistical Bulletin for 1994 without the USA 

data. 
 
2. an Executive Committee Meeting be held near the end of the June Meeting to evaluate financial impacts on the 

NAFO budget which arise from deliberations and decisions made during the course of that meeting, and  
 
 costs associated with the above activities be enumerated and included in the Scientific Council budget request 

for 2001. 
 
3. the Scientific Council Reports and the Reports of the Annual Meeting be included in the contents of the CD-

ROM, and the CD-ROM be issued before April of the following year. 
 
4. electronic publishing of the Journal begin with the five papers currently awaiting  publication in Volume 26. 
 
 With respect to STACPUB deliberations on late submission of SCR/SCS Documents (see Appendix III, Section 
9.i), the Council noted the difficulties of not receiving finalized papers by the time the meeting report is finalized, 
and urged authors to submit the revised papers within the two-week time frame after the meeting. 

 
 

VII.   FISHERIES SCIENCE 
 

 The Council adopted the Report of the Standing Committee on Fisheries Science (STACFIS) as presented by 
the Chairman, H.-J. Rätz.  The full report of STACFIS is at Appendix IV. 
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 The Council endorsed recommendations specific to stock considerations are highlighted under the relevant 
stock in the STACFIS Report at Appendix IV.  
 

 
VIII. MANAGEMENT ADVICE AND RESPONSES TO SPECIAL REQUESTS 

 
1. Fisheries Commission  
 
 For stocks within or partly within the Regulatory Area, the Fisheries Commission requested scientific advice. 
 
 a) Request for Advice on TACs and Other Management Measures for Year 2001 
 

The Scientific Council and the Fisheries Commission during the Annual Meeting of September 1999 
agreed to consider certain stocks on an alternating basis.  This section presents those stocks for which the 
Scientific Council provided scientific advice for the year 2001. 
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Redfish (Sebastes spp.) in Division 3M 
 
Background:  There are 3 species of redfish, which are 
commercially fished on Flemish Cap: deep-water 
redfish (Sebastes mentella), golden redfish (Sebastes 
marinus) and Acadian redfish (Sebastes fasciatus).  
The present assessment evaluates the status of the Div. 
3M beaked redfish stock, regarded as a management 
unit composed of two populations from two very 
similar species (Sebastes mentella and Sebastes 
fasciatus). The reason for this approach is that evidence 
indicates this is by far the dominant redfish group on 
Flemish Cap. 
 
Fishery and Catches: The redfish catches in Div. 3M 
increased from 20 000 tons in 1985 to 81 000 tons in 
1990, falling continuously through 1999, when 1100 
tons was reported, mostly as by-catch in the Greenland 
halibut fishery. The decline in the Div. 3M redfish 
catches from 1990 to 1999 was related with the 
simultaneous quick decline of the stock biomass and 
fishing effort. Despite the fact that since 1995 the 
redfish by-catch within the shrimp fishery in Div. 3M 
fell to lower levels, it still constitutes at age 1, on 
average (1996-99), 20% of the catch in numbers. 
 
   TAC ('000 tons) 
 Catch1 
 ('000 tons) Recommended Agreed 
 
1997 1.5  20 26 
1998 1.2 20 20 
1999 1.1 10 13 
2000  3-5 5   
1  Provisional, including redfish by-catch in the shrimp fishery in 

Div. 3M. 
 

 
Data: Catch-at-age data were available from 1989-99 
including by-catch information from the shrimp 
fishery.  
 

Catch rate data for 1959-93 were available from the 
NAFO database. 

There are three survey series providing bottom biomass 
indices as well as length and age data for the Flemish 
Cap redfish stocks; Russia (1983-93 and 1995-96), EU 
(1988-99) and Canada (1979-85 and 1996). The 
Russian survey was complemented with an acoustic 
estimate of the redfish pelagic component for the 1988-
92 period. 
 
Assessment: Survey bottom biomass and female 
spawning biomass were calculated from 1979-89 
Canadian and 1988-99 EU surveys. A virtual 
population analysis (XSA) and a surplus production 
analysis (ASPIC) were carried out for 1989-99, 
providing estimates of stock biomass and fishing 
mortality trends. 
 
Fishing Mortality: The ratio of F to Fmsy was well 
above 1.0 until 1994. From 1996 onwards this ratio 
declined to very low levels.  
 

 
 
Recruitment: Recruitment at age 4 is fluctuating with 
no apparent trend in recent years. There has been no 
strong pulse of recruitment observed since late-1980s, 
early-1990s.  
 

 
Biomass: Survey indices and model results indicate a 
decline of total biomass since the late-1980s. Trends 
from both XSA and ASPIC models suggested a gradual 
recent increase in total biomass (1997-99), but that was 
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not seen in the survey results. Spawning biomass has 
also declined since the late-1980s and from 1994 
onwards has remained at a relatively low level. 
 
Over the past 5 years, female spawning stock biomass 
has been about 10%-15% of the total biomass. During 
first 5 years of the more recent 1989-99 time period  
that proportion was about 22-30%. 
 

 
State of the Stock: Scientific Council concluded that 
while the decline in stock biomass appears to have 
halted, it is still unclear as to whether there has been 
any actual increase. The total stock and spawning stock 
are currently at a low level compared to the earlier 
period in the time series. At the current low fishing 
mortality, and with growth of the relatively strong 
1989-90 year-classes, stock and spawning biomass 
should gradually increase.   
 
Recommendation: The Council was unable to advise 
on a specific TAC for year 2001, however, in order to 
maintain relatively low fishing mortalities so as to 
promote stock recovery, Scientific Council 
recommends that catch for Div. 3M redfish in year 
2001 be in the range of 3 000-5 000 tons.  
 
Reference Points: No updated information on 
biological reference points was available. 
 
Special Comments: By-catch of juvenile redfish in the 
shrimp fishery should be kept at the lowest possible 
level. Redfish by-catches in this shrimp fishery should 
be closely monitored with information on length 
distributions and weights and numbers caught being 
reported on a regular basis to Scientific Council each 
November during the assessment of shrimp in Div. 3M. 
 
Sources of Information: SCR Doc. 99/96, 00/9, 34; 
SCS Doc. 009, 16. 
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Yellowtail Flounder (Limanda  ferruginea) in 
Divisions 3L, 3N and 3O 
 
Background: The stock is mainly concentrated on the 
southern Grand Bank and is recruited from the 
Southeast Shoal area nursery ground, where the 
juvenile and adult components overlap in their 
distribution.  
 
Fishery and Catches: There has been a moratorium on 
directed fishing from 1994 to 1997. Small catches were 
taken as by-catch in other fisheries. Prior to the 
moratorium, TACs had been exceeded each year from 
1985 to 1993. The fishery was re-opened for 1998 and 
a catch of 4 400 tons was taken. In the 1999 fishery a 
catch of 6 700 tons was taken. 
 
   TAC ('000 tons) 
 Catch1 
 ('000 tons) Recommended Agreed 
 
1997 0.8 ndf  0 

1998 4  4 4 
1999 7 6 6 
2000  10 10 
 
1   Provisional. 
ndf No directed fishery. 
 

 
 
Data:  CPUE were available from 1965 to 1999. 
Limited by-catch sampling data from the Russian, 
Portuguese and Spanish trawler fleets were available. 
Abundance and biomass indices were available from: 
annual Canadian spring (1971-82; 1984-99) and 
autumn (1990-99) bottom trawl surveys; annual 
USSR/Russian spring surveys (1972-91); co-operative 
Canadian Dept. Fisheries and Oceans/Canadian fishing 
industry surveys (1996-99); and, Spanish surveys in the 
NAFO Regulatory Area of Div. 3NO (1995-2000). 
 
The analyses of ages were inconclusive due to the 
unresolved questions about ageing. 

Assessment: An analytical assessment using a stock 
production model was presented to estimate stock 
status in 2000. 
 
Fishing Mortality: Has been low since 1994 and is 
projected to be 61% of Fmsy in 2000 with an assumed 
catch of 11 000 tons. 

 
 
Recruitment: Abundance at length indicated the 
presence of large numbers of juveniles in the 1999 
Canadian autumn survey when compared to other 
years. 
 
Biomass:  The large increase in the survey biomass 
index in Div. 3LNO in the 1999 Canadian spring 
survey is indicative of a large change in catchability, 
i.e. a year effect. Relative biomass from the production 
model has been increasing since 1994 and is projected 
to be above the level of Bmsy  in 2001. 
 

 
 
State of the Stock: Based on 5 additional surveys since 
the 1999 assessment, the current view is that the stock 
size has increased over the past year. The stock 
biomass is perceived to be at the level of that seen in 
the mid-1980s.  
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Recommendation:  The TAC for the year 2001 should 
not exceed 13 000 tons, based on the projection of F= 
2/3 Fmsy and an assumed catch of 11 000 tons in the 
year 2000.  
 
Reference Points: Scientific Council considered 2/3 
Fmsy  of 0.139 to be a fishing mortality target but was 
unable to provide biomass based reference points. 
 
Scientific Council notes it is not in a position to 
propose age based reference points for this stock at this 
time and recommends that priority be given to restore 
the Council’s ability to do age-structure analyses on 
this stock. 
 
Medium Term Considerations: Projections (see 
Figures below) were made to estimate yield for each 
year from 2001 to 2010 while constraining F at 2/3 
Fmsy.  The results suggest that yield will increase to a 
maximum of 15 000 tons in the year 2010. The 
probability of biomass falling below Bmsy decreases to 
less than 10% by 2010.  
 
Sources of Information: SCR Doc. 00/35, 42, 44, 46, 
50; SCS Doc. 00/9, 16, 20. 
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Yellowtail flounder in Div. 3LNO: figures show medium-term projections at a constant fishing mortality of 0.66 
Fmsy.  The figures show the 5, 25, 50, 75 and 95th percentiles of fishing mortality, yield, potential yield/MSY, 
biomass and biomass/Bmsy. The probability of biomass being less than Bmsy is also given. The results are derived 
from an ASPIC bootstrap run (500 iterations) with a catch constraint of 11 000 tons in 2000. 
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Short-finned Squid (Illex illecebrosus) in 
Subareas 3 and 4 
 
Background: The northern short-finned squid is an 
annual species (1-year life cycle) that is considered to 
comprise a unit stock throughout its range in the 
Northwest Atlantic Ocean, from Newfoundland to 
Florida including Subareas 3-6.  
 
Fishery and Catches: Catches in Subareas 3+4 
increased during the late-1970s, averaging 81 000 tons 
during 1976-81, and peaking at 162 000 tons in 1979.  
Catches in Subareas 3+4 declined to 100 tons in 1986, 
ranged between 600 and 11 000 tons during 1987-95, 
increased to 15 800 tons in 1997, and declined to 300 
tons in 1999.  A TAC for Subareas 3+4 was first 
established in 1975 at 25 000 tons but was increased in 
1978, 1979 and 1980. The Subareas 3+4 TAC 
remained at 150 000 tons during 1980-98 and was set 
at 75 000 tons for 1999 and 34 000 tons for 2000. 
 
   TAC ('000 tons) 
 Catch1 
 ('000 tons) Recommended Agreed 
 
1997 15 na 150 
1998 2 na 150 
1999             0.3                          19-34                   75 
2000                                            19-34                   34  
 

1   Provisional. 
na  No advice provided.  
 

 
Data:   Relative biomass and abundance indices were 
available from annual Canadian bottom trawl surveys 
conducted in Subarea 4 in July on the Scotian Shelf 
(Div. 4VWX, 1970-99) and in September in the 
southern Gulf of St. Lawrence (Div. 4T, 1971-99). The 
July survey indices are assumed to reflect relative stock 
size at the beginning of the fishing season. Size 
composition data were available from the Subarea 4 
survey in July. 
 

Assessment:  Absolute biomass and recruitment 
estimates for the short-finned squid resource in SA 3+4 
were not available. 
 
Fishing Mortality: Relative fishing mortality rates 
increased in the mid-1970s and peaked during 1977-82.  
During 1983-99, relative fishing mortality rates have 
been very much lower, about 10% of the average 
during the peak period. 
 
Biomass:  Survey biomass indices reached peak levels 
during the late-1970s indicating that this was a period 
of high squid productivity.  Since 1982, survey 
biomass indices have been markedly lower indicative 
of low squid productivity. 

 
State of the Stock: Based on the survey data, the  
short-finned squid resource in Subareas 3+4 has 
remained at a low level. 
 
Recommendation:   The Scientific Council is unable 
to advise on a specific level of catch for year 2001.  
However, based on available information (including an 
analysis of the upper range of yields that might be 
expected under the present low productivity regime), 
the Council advises that the TAC for year 2001 for 
short-finned squid  in  Subareas  3+4  be  set  between 
19 000 tons and 34  000 tons.  
 
The advised TAC range (19 000-34 000 tons) is 
applicable only in periods of low productivity. 
In periods of high productivity, much higher catches 
and TAC levels are appropriate. 
 
Reference Points: Scientific Council is not in a 
position to propose reference points at this time. 
 
Special Comments: It is important to note that short-
finned squid in Subareas 3-6 (and further south to 
Florida) are considered to comprise a unit stock, and 
that the current assessment only applies to part of the 
area. 
 
Sources of Information: SCR Doc. 98/75, 00/36, 37. 
SCS Doc. 00/8, 14, 21. 
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Capelin (Mallotus villosus) in Divisions 3N and 
3O 
 
Background:  Within the NAFO Regulatory Area, the 
capelin spawning occurs in the area of the Southeast 
Shoal in Div. 3N. 
 
Fishery and Catches: The fishery was closed during 
1979-86 and again since 1993. 
 
   TAC ('000 tons) 
 Catch1 
 ('000 tons) Recommended Agreed 
 
1997 -       na                    0 
1998 -          na                    0 
1999  -     na                    0 
2000 -  na 

na    No advice possible. 
 

 
 
Data:  No recent data available. Scientific Council was 
informed that some recent research survey data were 
collected by Canada, but these have not been reviewed 
by Scientific Council. 
 
Assessment: No assessment was possible.  
 
For several years, the Scientific Council was not in a 
position to provide advice for capelin Div. 3NO due to 
absence of data. The Scientific Council proposes that it 
will give no advice until appropriate data are available. 
 
Recommendation: No advice possible. 
 
Special Comments: Scientific Council recommends to 
present all data available related to capelin in Div. 3NO 
for the 2001 June Meeting. 

 
In the absence of new data Scientific Council will not 
be able to provide any advice for this stock in 2001. 
 
Source of Information: SCS Doc. 00/21. 
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Greenland Halibut (Reinhardtius hippo-
glossoides) in Subarea 2 and Divisions 3KLMNO 
 
Background: The Greenland halibut stock in Subarea 2 
and Div. 3KLMNO is considered to be part of a 
biological 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 1991-
94. The catch was only 15 000 to 20 000 tons per year 
during 1995 to 1998 as a result of lower TACs under 
management measures introduced by the Fisheries 
Commission.  The  catch  in  1999 was  estimated  to  be 
24 000 tons, the highest since 1994.  Catches have been 
well below TACs during 1995-99. 
 
Catches in the following table are best estimates. 
 
   TAC ('000 tons) 
 Catch1 
 ('000 tons) Recommended Agreed 
 
1997 20  27  
1998 20  27 
1999 24 ~30 33 
2000 - ~30 35 

 

1    Provisional. 
2    Established autonomously by Canada in 1993-94  
     and by the Fisheries Commission in 1995-2000. 
 

 
 
Data: CPUE data were 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 (1978-99), EU (1988-
99), and EU-Spain (1995-2000). The Canadian autumn 
surveys in 1996 to 1999 covered most of the stock 
distribution, including Div. 2GH. International 
commercial catch-at-age data were updated from 1989-
99 providing a series from 1975-99.  
 

Assessment:  An analytical assessment using several 
calibration models was reviewed to estimate population 
numbers in 2000. The various estimation procedures 
led to biomass estimates for year 2000 that covered a 
wide range of values and methods that produced high 
estimates of biomass also produced low estimates of 
fishing mortality for 1999. 
 
Fishing Mortality: While the levels of fishing mortality 
implied from these analyses were different, all methods 
indicated a fishing mortality level for 1999 that is 
relatively low in comparison to the early-1990s. 
 

 
 
Recruitment:  Above average recruitment indicated for 
the 1990-95 year-classes.  The 1996 to 1998 year-classes 
appear to be average to below average.  However, the 
comparability of the estimates may be significantly 
influenced by the change in survey gear in 1995.  
 
Biomass: As the dynamics of the population are still 
uncertain, it is not possible to determine which method 
provides the best absolute estimate of biomass.  
 
Most survey indices of biomass increased from 1996 to 
1999. 
 

 
 
Indices of fishable biomass since 1995 (greater than 35 
cm) continued to increase as good year-classes recruit to 
the fishable stock.  However, the biomass index of fish 
greater than 60 cm remains at a low level. 



SC 1-15 Jun 2000 22 

 
 
Portuguese CPUE increased in 1997-99 due mainly to 
recruitment of the 1990-92 year-classes. 
 
State of the Stock:  The stock appears to be recovering 
due to good recruitment and low fishing mortality but  
the biomass of fish over 60 cm is still low.  
 
Catch Forecast: Short and medium term projections 
indicate that there should be scope for catches to 
increase up to 44 000 tons in 2001 without increasing 
fishing mortality.  See Figures  below. 
 
Recommendation:  The current assessment is 
considered uncertain. There is a high level of 
uncertainty associated with the estimates of the 1994 
and 1995 year classes, and these year-classes are not 
yet represented in the catches. In addition, the high 
exploitation of immature fish and the low abundance of 
sexually mature fish (>60 cm) is indicative of a 
situation of  significant  biological risk, although this 
risk cannot be quantified at present. In the light of these 
uncertainties, Scientific Council recommends a 
stepwise approach to increasing the TAC. For 2001, 
Scientific Council recommends the catch should not 
exceed 40 000 tons. Future steps to increase the TAC 
should be considered on re-evaluation of the 
contribution of the 1994 and 1995 year-classes to the 
catches in 2000 during the 2001 assessment.  This 
approach is consistent with considerations raised below 
under ‘reference points’. 
 
The Council again recommends that measures be 
considered to reduce, as much as possible, the 
exploitation of juvenile Greenland halibut in all 
fisheries.  
 
Reference Points: The current assessment results are 
not considered sufficiently reliable to allow estimation 
of formal reference points in quantitative terms. Until 
such reference points can be provided, Scientific 
Council advises that : 
 

- Fishing mortality should be maintained, with high 
probability, below the average level estimated for 
the period 1991 to 1994. 

 
This approach is advised in order to maintain a low risk 
that the stock will enter regions of unknown dynamics, 
which are considered to have unacceptable levels of 
risk. 
 
Special Comments: The Council reiterates its concern 
that the catches taken from this stock consist mainly of 
young, immature fish of ages several years less than 
those at which sexual maturity is achieved, and that such 
exploitation results in foregoing much potential yield. 
 
During previous assessments, Scientific Council has 
noted that fishing effort should be distributed in a similar 
fashion to biomass distribution in order to ensure 
sustainability of all spawning components. Application 
of this approach becomes increasingly important as the 
overall TAC is increased. 
 
Scientific Council is also concerned that increased 
catches of Greenland halibut will result in increased 
catches of other species, some of which are currently 
under moratorium. It is strongly recommended that 
Fisheries Commission take steps to ensure that any by-
catches of other species during the Greenland halibut 
fishery are true and unavoidable by-catches. 
 
Sources of Information: SCR Doc. 00/6, 9, 12, 17, 24, 
43, 46, 53, 54; SCS Doc. 00/9, 16, 19, 20. 
 



SC 1-15 Jun 2000 23 

Fsq 5+ Biomass (Exploitable)

0

50

100

150

200

250

300

350

400

450

2000 2002 2004 2006 2008 2010

Year

('0
00

) 
to

ns

5%
10%
50%
90%

Fsq 10+ Biomass (SSB)

0

50

100

150

200

250

2000 2002 2004 2006 2008 2010

Year

('0
00

) 
to

ns

5%
10%
50%
90%

Fsq Catches

0

10

20

30

40

50

60

70

2000 2002 2004 2006 2008 2010

Year

('0
00

) 
to

ns

5%
10%
50%
90%

 
 
 

Figures show the medium-term projections for Greenland halibut in Subarea 2 and Div. 3KLMNO.
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 b) Request for Advice on TACs and Other Management Measures for the Years 2001 and 2002 
 

The Scientific Council and the Fisheries Commission during the Annual Meeting of September 1999 
agreed to consider certain stocks on a alternating basis.  This section presents those stocks for which 
the Scientific Council provided scientific advice for the years 2001 and 2002. 
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Cod (Gadus morhua) in Division 3M 
 
Background: The cod stock on Flemish Cap is 
considered to be a discrete population. 
 
Fishery and Catches: Catches exceeded the TAC from 
1988 to 1994, however, were below the TAC from 1995 
to 1998. Large numbers of small fish were caught by the 
trawl fishery in most recent years. By-catches were 
estimated to be low in the shrimp fishery since 1993. 
The fisheries since 1996 were very small compared with 
previous years.  In 1999 the fishery was closed, virtually 
all the catch was taken by vessels from non-Contracting 
Parties. 
 
  TAC ('000 tons) 
 Catch1  
 ('000 tons) Recommended Agreed 
 
1997 2.9 ndf 6 
1998 0.7 ndf 2 
1999 0.4 ndf 0 
2000  ndf 0 
 
1  Provisional. 
ndf No directed fishery and by-catch of cod kept at lowest possible 

level. 
 

 
 
Data: Length and age composition of the 1999 catch 
was available for Portuguese trawlers. Data were also 
available from the EU bottom-trawl survey, which 
covers the whole distribution area of the stock.  
 
Assessment: An analytical assessment was presented.  
 
Fishing Mortality: Declined since 1996 as fishing effort 
and catches did.  
 
Recruitment: The 1985 and 1991 year-classes were the 
most abundant in recent years. The 1992 to 1995 year-
classes appear to be weak and, according to EU survey 
results, the 1996 to 1999 year-classes are even poorer. 
 
 
 

 
 
Biomass: The stock biomass and spawning stock 
biomass at the beginning of 2000 remain at a very low 
level and is mainly composed by fish 6 and 7 years old.  
Fish younger are scarce due to the lower recruitment in 
last four years. 
 

 
 

 
 
State of the Stock: The stock remains at a very low 
level. 
  
Recommendation: No directed fishery for cod in Div. 
3M in the years 2001 and 2002. Also, by-catch of cod in 
fisheries directed to other species on Flemish Cap should 
be kept at the lowest possible level. 
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Reference Points: There are uncertainties about the 
precision of the SSB and recruitment estimates. 
Nevertheless, the SSB-recruitment plot from the VPA 
shows that there was reduced recruitment at SSB below 
14 000 tons, and this value might be considered as a 
preliminary estimate of Blim. 
 
Special Comments: The next Scientific Council 
assessment of this stock will be in 2002. 
 
Sources of Information: SCR Doc. 00/9, 40; SCS Doc. 
00/16. 
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American Plaice (Hippoglossoides platessoides) 
in Division 3M 

Background:  The stock occurs mainly at depths 
shallower than 400 m on Flemish Cap.  

Fishery and Catches: Catches are taken mainly by 
otter trawl, primarily in a by-catch fishery of the 
Contracting Parties since 1992.  
 
   TAC ('000 tons) 
 Catch1 
 ('000 tons) Recommended Agreed 
 
1997 0.2 0 0 
1998 0.3 ndf  0 
1999 0.3 ndf 0 
2000  ndf 0  
 
1    Provisional. 
ndf No directed fishing and by-catch kept at lowest  possible level. 
 

 
Data: Abundance and biomass indices from surveys 
were available from USSR/Russia (1983-93), EU 
(1988-99) and Canada (1996). 

Assessment:  No analytical assessment was possible.  

Recruitment: Only weak year-classes have been 
observed since 1990. 

Biomass and Abundance: 

 
 
 

The SSB index reached the maximum in 1988, 
remained more or less stable during 1990-94 and has 
been declining since 1995. The index in 1999 was at 
the lowest level observed (18% of the 1988 level). 
 
Fishing Mortality: A comparison of catch levels with 
EU survey biomass indicated that the exploitation level 
decreased between 1988 and 1993, after which it 
remained at that level. Average Z estimated for ages 6 
plus showed a decreasing trend during the 1990s. 

 
State of the Stock: The stock biomass and the SSB are 
at a very low level and there is no sign of recovery, due 
to the consistent year to year recruitment failure since 
the beginning of the 1990s. 

Recommendation: There should be no directed fishery 
on American plaice in Div. 3M in years 2001 and 
2002. By-catch should be kept at the lowest possible 
level. 

Reference Points: The Scientific Council is not in a 
position to propose reference points at this time. 

Special Comments: Average recruitment per unit of 
SSB has been low since 1990.  

The next Scientific Council assessment of this stock 
will be in 2002. 

Sources of Information: SCR Doc. 00/9, 25; SCS 
Doc. 00/9. 
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Witch Flounder (Glyptocephalus cynoglossus) in 
Divisions 3N and 3O 
 
Background: The stock mainly occurs in Div. 3O 
along the deeper slopes of the Grand Bank. It has been 
fished mainly in winter and springtime on spawning 
concentrations. 
 
Fishery and Catches: Catches exceeded the TAC by 
large margins during the mid-1980s. The catches 
during 1995-98 ranged between 300-600 tons including 
unreported catches.  The 1999 catch was 800 tons, the 
highest since 1994. 
 
   TAC ('000 tons) 
 Catch1 
 ('000 tons) Recommended Agreed 
 
1997 0.5 nf 0 
1998 0.6 nf 0 
1999 0.8 nf 0 
2000 - nf 0 
 
1    Provisional. 
nf  No fishing.  
 

 
 
Data:  Converted abundance and biomass data were 
available from Canadian spring surveys during 1984-
99 and autumn surveys during 1990-99 as well as 
Spanish surveys during spring 1995-2000.  
 
Assessment: No analytical assessment was possible 
with current data. 

Biomass: Survey biomass indices have trended 
downwards since the mid-1980s and the 1998 value is 
the lowest observed.  The apparent increase in 1999 is 
considered to be a year effect similar to spikes 
observed in some earlier years. 
 

 
Recruitment: No information. 
 
State of the Stock: Stock remains at a low level.  
 
Recommendation:  No directed fishing on witch 
flounder in the years 2001 and 2002 in Div. 3N and 3O 
to allow for stock rebuilding. By-catches in fisheries 
targeting other species should be kept at the lowest 
possible level. 
 
Reference Points: Scientific Council is not in a 
position to propose reference points at this time. 
 
Special Comments: No aging data were available 
since 1993 and none are anticipated in the near future. 
 
The next Scientific Council assessment of this stock 
will be in 2002. 
 
Sources of Information: SCR Doc. 00/14, 46; SCS 
Doc. 00/9, 16. 
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 c) Special Requests for Management Advice 
 
  i) Precautionary Measures 
 

The Council noted this matter was discussed before under Agenda item III. 
 
  ii) Request on Squid (Illex) in Subareas 3 and 4 
 
   The Fisheries Commission requested the Scientific Council to: develop an in-season indicator of 

productivity level based on results from the annual July survey of the Scotian Shelf and any other 
source of data. If it is not considered possible to develop an in-season indicator, the Scientific 
Council is requested to: comment on the research that would be required to develop such an 
indicator. The Scientific Council is also requested to: review the protocol outlined in FC Working 
Paper 99/18 and to advise on possible modifications to ensure its applicability on the long term, 
including a level of TAC which would be applicable during the high productivity regime (see Part D, 
Agenda 1, Annex 1, Item 3f for complete request). 
 
Scientific Council noted in 1999 that it may be possible to identify the onset of a new productivity 
regime based on marked changes in (a) survey abundance and biomass indices; (b) the average size 
of squid in the population; and (c) environmental conditions which persist for two or more years. For 
an in-season predictive model to be of practical value it should be based on early-season indices that 
are simple and readily available. 

 
 An initial exploratory analysis was presented which used July research vessel abundance and size 
indices, fishery CPUE indices and an environmental index to predict annual SA 3+4 squid catches 
(SCR Doc. 00/36).  While the results of this analysis were promising, further research and 
developmental work is required before a reliable in-season indicator of short-finned squid 
productivity is available.  Considerable resources will be required to accomplish this work.  

 
Scientific Council was unable to advise on any modification to the protocol for determining 
productivity of the short-finned squid resource in NAFO Subareas 3+4 to ensure its applicability on 
the long term. Furthermore the Scientific Council is not in a position to advise on a specific level of 
TAC which would be applicable during the high productivity regime.  

 
  iii) Information on Catches and/or Discards of Juvenile Fish in the Various NAFO Fisheries (SCR 

Doc. 99/96, SCR Doc. 00/46) 
 
   The Fisheries Commission requested the Scientific Council to: compile and review all information 

on catches and/or discards of juvenile fish in the NAFO fisheries, and describe and evaluate the 
effectiveness of additional technical management measures arising at reducing catches of juvenile 
fish and male shrimp in various NAFO fisheries (see Part D, Agenda 1, Annex 1, Item 8) . 

 
   The Scientific Council commented as follows:  
 
   a) Introduction 
 

As the distribution of demersal species often overlaps, a directed fishery hardly ever avoids 
by-catches completely.  Also, as fishing aggregations often include fish of all sizes, the 
capture of small, immature fish has been inescapable given the current gear configurations 
and fishing practices. 

A preliminary inquiry was carried out among Designated Experts to collect information on 
relevant catch statistics, biology etc. for the considered stocks. As a result of the sporadic 
research effort in this area there is a relatively large number of cases with no available 
information. Information from NAFO observers program should be of great benefit in 
providing information on by-catches and discards.  
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The number and weight of juveniles were calculated as numbers in the size distribution less 
than L50 for maturity of females. 

   b) Catches of Juveniles 
 
The result of the inquiry with quantitative catches are presented by stock units for 1999 are 
listed in Table 1. 

c) By-catches in the Shrimp Fishery 

By-catch rates of Greenland halibut in Subareas 2 and 3 in Canadian shrimp vessels greater 
than 500 GRT calculated for combined grates (22 and 28 mm) in 1997, 1998, 1999 was 12.5, 
9.9 and 5.9 kg/hr, respectively. Indication from analysis of age disaggregation shows that no 
more than 1.5% of any cohort was removed by the offshore shrimp fleet in this period. 
Theoretical losses computed from yield-per-recruit analysis showed that total loss due to 
shrimp by-catch mortality in this fishery in 1997, 1998, 1999 were 449 tons, 275 tons and 202 
tons, respectively. The loss for each year will be distributed over the 17-year life span of the 
fish. 

d) By-catches – Technical Measures 
 
No specific technical management measures aimed at reducing catches of juvenile fish were 
evaluated. A number of examples were discussed during the assessments of various stocks 
(mesh size, exclusion grates, etc.).  Scientific Council noted that a document on codend mesh 
selection studies was presented (SCR Doc. 00/49), and that there was a considerable amount 
of valuable information contained in this paper. As well, Scientific Council noted that 
research vessel surveys should provide useful data in delineating distributions of species, 
including juveniles. In addition, the data could also be used to delineate areas where by 
catches would probably occur, and areas where such by-catches would be unlikely. An 
example using Canadian autumn survey data in Div. 3LNO suggested that by-catches of 
yellowtail flounder in a fishery for Greenland halibut would be expected to be extremely low, 
given that there is very little overlap in the depth distribution of these species.  
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Table 1. Overview of catch, by-catch, discard, by-catch of juveniles, discards of juveniles of relevant fish species and squid in the NAFO area for 1999 if not otherwise stated. 
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  iv) Elasmobranchs in Subareas 0-6 
 

The Fisheries Commission requested the Scientific Council to: summarize all available information 
from the Convention Area on catches of elasmobranches by species and by the smallest geographic 
scale possible, and to review available information from research vessel surveys on the relative 
biomass and geographic distribution of elasmobranchs by species, and to quantify the extent of 
exploitation on these resources.  Further, the Scientific Council was requested to: initiate work 
leading to the development of precautionary reference points (see Part D, Agenda 1, Annex 1, Item 
6). 
 
In a recent paper [McEachran, J. D. and K. A. Dunn, 1998. Phylogenetic analysis of skates, a 
morphologically conservative clade of elasmobranchs (Chondrichthyes: Rajidae). Copeia, 2: 
271-290], changes to the genus names of the following skates species were proposed: 

 
Common name Old Scientific name Proposed (new) scientific name 

Little Skate Raja erinacea Leucoraja erinacea 
Arctic Skate Raja hyperborea Amblyraja hyperborea 
Barndoor Skate Raja laevis Dipturus laevis 
Winter Skate Raja ocellata Leucoraja ocellata 
Spinytail Skate Raja spinicauda  Bathyraja spinicauda 
Thorny Skate Raja radiata Amblyraja radiata 
Smooth Skate Raja senta Malacoraja senta 

 
 

It is anticipated that these proposed scientific names will be accepted as the official names of these 
species by the American Fisheries Society (AFS) Names of Fishes Committee, and will be published 
in the 2000 edition of the AFS publication, "Common and Scientific Names of Fishes from the 
United States and Canada". 
 
Geographic Distribution 
 
Subareas 0+1.  Thorny skate (Amblyraja radiata), Arctic skate (Amblyraja hyperborea) and 
Greenland shark (Somniosus microcephalus) are the common elasmobranchs distributed throughout 
Subareas 0 and 1.  A survey in Div. 0A in October 1999 showed thorny skate were distributed 
primarily at depths <751m in the area of Davis Strait and Arctic skate was distributed primarily at 
depths >501m throughout Davis Strait and Baffin Bay.   
 
Subarea 2 .  No information is available for this area. 
 
Subarea 3.  Thorny skate are distributed throughout Subarea 3 and perform seasonal migrations, tending 
to move into deeper water along the shelf edge during winter-spring.  Analyses of distribution of thorny 
skate in the Canadian bottom trawl surveys (Div. 3LNO and Subdiv. 3Ps) suggest that in the past a 
greater abundance of skates was distributed further to the north in Div. 3K and 3L than is currently 
found.  Recent Canadian surveys indicate that about 20% of the overall biomass in Div. 3LNO and 
Subdiv. 3Ps is found in the NAFO Regulatory Area. The information from commercial catches indicates 
that barndoor skate (Dipturus laevis) may be more widely distributed than reflected by research survey 
data and perhaps continuously distributed along deep slope waters of the Northwest Atlantic.  Apparent 
changes in abundance as observed from research surveys may in part reflect periods of expansion and 
contraction in to and out of the shallower waters within its range.   
 
Subarea 4 .  No information is available for this area. 
 
Subareas 5+6.  Bottom trawl research surveys in Subareas 5+6 have documented 33 species of 
elasmobranchs including large and small sharks and stingrays.  Of the 12 species examined for 
patterns in distribution, 11 exhibited large seasonal shifts in distribution from south to north or 
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offshore to inshore as water temperatures warmed.  The exception to this was chain dogfish 
(Scyliorhinus retifer) that generally remained in deep slope waters year round. 
 
Winter skate (Leucoraja ocellata) are most abundant in the Georges Bank and Southern New 
England offshore regions, with few fish caught in the Gulf of Maine or Mid-Atlantic regions.  Little 
skate (Leucoraja erinacea) are abundant in the inshore and offshore areas in all regions of the 
northeast USA coast, but are most abundant on Georges Bank and in the Southern New England 
region.   
 
Barndoor skate are most abundant in the Gulf of Maine, Georges Bank, and Southern New England 
offshore regions, with very few fish caught in inshore (<27m depth) waters or the Mid-Atlantic 
region. Historically barndoor skate were found in inshore waters to the tide-line, and in depths as 
great as 400m off Nantucket. 
 
Thorny skate and smooth skate (Malacoraja senta) are most abundant in the Gulf of Maine and 
Georges Bank offshore regions, with very few fish caught in inshore (<27m depth) areas, and in the 
Southern New England and Mid-Atlantic regions.  Clearnose skate (Raja eglanteria) and rosette 
skate (Raja garmani) are most abundant in the Mid-Atlantic region, with very few fish caught in 
Southern New England and no fish caught in other regions. 
 
Spiny dogfish (Squalus acanthius)  migrate from offshore southern waters (south of Georges Bank) 
to the Gulf of Maine and into Canadian waters as far north as Newfoundland in the summer and 
autumn.  
 
Relative Biomass 
 
Absolute biomass and recruitment estimates for elasmobranch species are not available for any 
Subarea. However, relative biomass and abundance indices were available for Subareas 3, 5 and 6. 
Survey biomass indices for thorny skate showed increasing trends in recent years in Subarea 3 but 
has declined to historic lows in Subareas 5+6.  
 
For the aggregate skate complex in Subareas 5 and 6, biomass remained relatively constant from 
1963 to 1980, then increased significantly to peak levels in the mid-to late-1980s.  The index of 
skate complex biomass then declined steadily until 1994, but recently began to increase again.  The 
large increase in skate biomass in the mid- to late-1980s was dominated by winter and little skate.  
The biomass of large-bodied skates (>100 cm maximum length; barndoor, winter, and thorny) has 
steadily declined since the mid-1980s and the recent increase in aggregate skate biomass has been 
due to an increase in small-bodied skates (<100 cm maximum length; little, clearnose, rosette, and 
smooth).  All large-bodied skates (winter, barndoor, and thorny) and all primary skate species in the 
Gulf of Maine (thorny and smooth) are currently at low biomass. 
 
Biomass of spiny dogfish in Subareas 5+6 increased from the late-1970s to the early-1990s, but has 
declined over the past 5 years.  This change is largely due to a decline in mature female (>80 cm) 
biomass. 
 
Fishery and Catches 
 
There are directed fisheries for skate in Subareas 3, 4, 5 and 6.  An unregulated non-Canadian 
directed fishery outside 200 miles began in Div. 3N in 1985 and a regulated directed Canadian 
fishery began inside 200 miles in Div. 3LNO and Subdiv. 3Ps in 1994.  Thorny skate is the targeted 
species in Subarea 3 with total catches in the order of 9 000 to 12 000 tons since 1997.  
 
Thorny, winter skate and porbeagle (Lamna nasus) are fished in Div. 4V.  This fishery is regulated 
through quota controls established by Canada.  
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A number of skate species are harvested in Subareas 5 and 6.  Composition varies by area but 
catches are primarily dominated by winter skates and little skates in most areas.  Average catches in 
the mid-1980s increased to 5 000 tons, mostly due to by-catch in USA fisheries.  In the late-1980s, 
an unregulated directed fishery for skates (primarily large skate wings) developed and catches 
increased to 13 000 tons. Total catches for the skate complex in Subareas 5 and 6 reached a peak in 
1998 at 17 000 tons due to a demand for bait and were comprised mainly of smaller bodied species.    
 
Catches of spiny dogfish in Subareas 2-6 increased from very low levels in the early-1960s to an 
average of 24 000 tons in the 1970s.  Catches then declined to by-catch levels in the mid-1980s, but 
increased sharply, reaching 28 300 tons in 1996 before declining through the late-1990s.  The fishery 
directed towards spiny dogfish in Subareas 5 and 6 is presently under regulation. 
 
Elasmobranchs such as thorny skate, Arctic skate, barndoor skate, Greenland shark, and black 
dogfish (Centroscyllium  fabricii) are also taken as by-catch in other fisheries in Subareas 0 to 6.  
 
Exploitation 
 
Exploitation rates could not be determined for any elasmobranch species in Subareas 2-4.  In 
Subareas 5 and 6, fishing mortality on winter skate increased coincident with the onset of the 
directed fishery, and was estimated to be 0.4 in 1999.  Fishing mortality on little skate also increased 
in recent years and is estimated to be 0.3 in 1999.  Fishing mortality on large female spiny dogfish 
ranged from 0.35-0.5 during 1997-99. 
 
Sources of Information: SCR Doc. 00/15, 18, 19, 27, 31, 46; SCS Doc. 00/9, 20. 
 

 d) Monitoring of Stocks for Which Multi-year Advice was Provided in 1999 
 

During the 1999 assessments, the Scientific Council provided 2-year advice (for 2000 and 2001) for cod in 
Div. 3NO, redfish in Div. 3LN, American plaice in Div. 3LNO and witch flounder in Div. 2J+3KL.  The 
Scientific Council reviewed the status of these stocks at its June 2000 Meeting and found no significant 
change in status for any of the stocks. Therefore, the Scientific Council has not provided updated/revised 
advice for 2001 for these stocks.  The next Scientific Council assessment of these stocks will be in 2001. 

 
2. Coastal States  
 
 a) Request by Canada for Advice 
 

i) The Scientific Council was requested by the Coastal State Canada to provide advice on stock status 
for cod in Div. 2J+3KL and impact of by-catch on yellowtail flounder resource in Div. 3LNO.  This 
section provides the Scientific Council advice.
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Cod (Gadus morhua) in Divisions 2J, 3K and 3L 
 
Background: Cod in these Divisions are considered a 
single stock complex. However, there is considerable 
evidence of sub-stock structure.  Historically, many of 
the cod migrated between the offshore and the inshore.  
There are at present very few cod in the offshore 
compared to any time prior to 1993.  Denser 
aggregations exist in the inshore from southern Div. 3K 
to the southern boundary of the stock.  Tagging studies 
indicate that the inshore of Div. 3KL is inhabited by at 
least two groups of cod; a northern resident group that 
inhabits southern Div. 3K and northern Div. 3L and a 
migrant group that moves into southern Div. 3L from 
Subdiv. 3Ps from spring to autumn. 
 
Fishery and Catches: The rapid decline in the 
resource in the early-1990s led to reduced TACs and 
eventually to a moratorium on commercial fishing in 
1992. A food/recreational fishery was permitted in 
1992-94, 1996, 1998 and 1999 but not in 1995 and 
1997.  Catches also came from sentinel surveys in 
1995-99 and an index or test fishery in 1998.  The 
commercial fishery was reopened in 1999 with a TAC 
of 9 000 tons for the inshore only. 
 
  TAC ('000 tons) 
 Catch1  
 ('000 tons) Recommended2  Autonomous 
 
1997 0.5  0  
1998 4.5  0 
1999 8.5  9 
 

1  Provisional. 
2 Advice not requested.  
 

 
 
Data: Abundance and biomass indices were available 
from bottom-trawl surveys in autumn and spring (Div. 
3L only).  Removals-at-age in 1999 were available 
from the limited by-catch, the sentinel survey, a 
food/recreational fishery and the commercial fishery.   
 

Exploitation rates were derived from inshore tagging 
studies.  Data on growth and maturity were also 
available. 
 
Assessment:  Stock status was estimated based on 
research vessel indices, sentinel survey data, acoustic 
studies in limited areas and a mark-recapture study in 
the inshore. An analytical assessment was not 
attempted. 
 
Biomass: The biomass index for the offshore area from 
the autumn research vessel survey in Div. 2J and 3KL 
declined abruptly in the early-1990s. The 1999 
estimate is very low compared to the 1980s.  

 
The biomass index from the spring research vessel 
survey in Div. 3L in 1999 is also very low compared to 
the 1980s. 
 
In the inshore, exploitation rates calculated from tag 
return data indicate a biomass of at most 55 000 tons in 
Div. 3K and northern Div. 3L in 1999.  An 
unquantified additional biomass was available in 
southern Div. 3L, but much of this migrated seasonally 
from Subdiv. 3Ps.  Acoustic studies of Smith Sound 
(northern Div. 3L) in winter of 2000 when cod are 
aggregated produced estimates of about 22 000 tons.  
No additional large aggregations were found in 
northern Div. 3L and southern Div. 3K during this 
survey. 
 
Standardized catch rates calculated from limited 
fishing throughout the inshore of Div. 2J and Div. 3KL 
with commercial gears (the sentinel surveys) revealed 
patterns that differed with gear; in gillnets there was an 
increase from 1995 to 1998 and a decline in 1999, 
whereas in line trawls there was an increase from 1995 
to 1997 and a decline to 1999. 
 
Mortality:  Total mortality, as calculated from research 
vessel data, has remained well above 0.2 since 
declaration of the moratorium in 1992.  The cause for 
this has not been determined.  Predation by harp seals 
may be an important contributor. Exploitation rates for 
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the first and second openings in the inshore fishery in 
1999 were estimated to have been at least 19% and 
13% in Div. 3K and 2.3% and 3.8% in northern 3L.  
 
Recruitment: Recruitment has been extremely low 
during the 1990s and recent year-classes are uncertain. 
 
State of the Stock: The stock as a whole remains at a 
very low level.  Year-classes recruiting in the 1990s 
have been extremely weak. 
 
In the offshore there are no signs of recovery.  The 
biomass is very small with few mature fish.   
 
In the inshore, the biomass in Div. 3K and northern 
Div. 3L was estimated from mark-recapture 
experiments to be at most 55 000 tons.  Additional 
biomass exists in southern Div. 3L, but much of this 
migrates seasonally into Div. 3L from Subdiv. 3Ps. 
 
Sources of Information: SCR Doc. 00/33. 
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  ii) By-catch of Yellowtail flounder in Div. 3LNO  
 

Canada made a special request: noting the increase in by-catch of Div. 3LNO yellowtail flounder, in 
particular the skate fishery, the Scientific Council is requested to comment on the potential impacts 
of these by-catches on the long term sustainability of the yellowtail flounder resource. 
 
Scientific Council noted that total catches have been 9% above TACs in both the 1998 and 1999 
fisheries. In providing its TAC advice, Scientific Council notes that the advice applies to all 
removals (directed plus by-catch). To the extent that the total catch exceeds the advised catch, 
fishing morality will be higher than intended and if maintained could have an impact on the long 
term sustainability of the resource. 
 
Sources of information: SCR Doc. 00/45. 

 
 b) Request by Denmark (Greenland) for Advice: 
 

During the 1999 assessments, the Scientific Council provided 2-year advice (for 2000 and 2001) for redfish 
in Subarea 1 and other finfish in Subareas 0+1, while 3-year advice (for 2000-2002) was provided upon the 
request of both Canada and Denmark (Greenland) for roundnose grenadier in Subareas 0+1.   
 
The Scientific Council reviewed the status of these stocks at its June 2000 Meeting and found no significant 
change in status for any of the stocks. Therefore, the Scientific Council has not provided updated/revised 
advice for 2001 for these stocks. 
 

 c) Request by Canada and Denmark (Greenland) for Advice on TACs and Other Management 
Measures 

 
The Scientific Council was requested by the Coastal States to provide advice for certain stocks. This 
section presents the stock for which the Scientific Council provided advice for the year 2001. 
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Greenland Halibut (Reinhardtius hippoglos-
soides) in Division 1A, inshore 
 
Background: The inshore stock is dependent for 
recruitment on immigration from the offshore nursery 
grounds in Div. 1A and 1B and the spawning stock in 
Davis Strait. Only sporadic spawning seems to occur in 
the fjords, hence the stock is not considered self-
sustainable. The fish remain in the fjords, and do not 
appear to contribute back to the offshore spawning 
stock. This connection between the offshore and 
inshore stocks implies that reproductive failure in the 
offshore spawning stock for any reason will have 
severe implications for the recruitment to the inshore 
stocks. 
 
Fishery and Catches: The fishery is mainly conducted 
with longlines and to a varying degree gillnets. Effort 
has increased in all areas.  The offshore fishery has not 
been conducted since 1996. 
 
   TAC ('000 tons) 
 Catch1 
 ('000 tons) Recommended Agreed 
 
Disko Bay   8.6 10.7          10.6 7.9 
Uummannaq   6.3   6.9 8.4 6.0  
Upernavik   4.9   7.0 5.3 4.3  
Total Div. 1A 19.8 24.6 24.3 -  
1  Provisional. 
2  No TAC advised before 1999. 

 
Data: Catch-at-age data were available for years 1988-
99 at Disko Bay, and for most years in this period at 
Uummannaq and Upernavik. Data on mean length in 
commercial catches were available. A recruitment 
index for age 1, 2 and 3+ was available from trawl 
survey. Catch rates and mean lengths were available 
from inshore longline surveys. 
 
Assessment:  The stock component in Disko Bay is 
composed of younger and smaller individuals than in 
the other two areas. Survey results since 1993 do not 
indicate any major changes in abundance. Mean length 

composition in survey has not changed and in the 
commercial fishery an increase in mean length has 
been observed the latest years.  

 
In Uummannaq survey results since 1993 do not 
indicate any major changes in abundance. Catch 
composition in the commercial fishery has changed 
significantly since the 1980s towards a higher 
exploitation of younger age groups, but have stabilized 
during latest years. 
  
In Upernavik survey results since 1993 do not indicate 
any major changes in abundance. Mean length 
compositions in both commercial and survey catches 
have decreased, especially in the commercial winter-
fishery. New fishing grounds in the northern part of the 
district have been exploited only recently. Little 
information exists from these areas, and the stock 
components are considered virgin. 
 
Fishing mortality: There is indication of an increase in 
fishing mortality in all three stock components. 
 

 
Recruitment: Offshore and inshore in Disko Bay the 
numbers of one-year-olds from the 1998 year-class 
were above average in 1999. In Disko Bay it was the 
second highest on record. The 1997 year-class that was 
very strong inshore at age one was still above average 
at age 2.  
  
State of the Stock: The stock components in all three 
areas consist of a large number of age groups.  
 
Disko Bay: indices of abundance have been relatively 
stable since 1993.  
 
Uummannaq: indices of abundance have been 
relatively  stable since 1993. 
 
Upernavik: There is indication of growth over-fishing 
of the stock components in the traditional fishing areas 
around Upernavik and up to 73.45°N (Giesecke Ice 
fjord). In the northern parts of the district, where new 
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fishing grounds are exploited, data are insufficient to 
determine the status of the resource.  
 
Recommendation: Scientific Council still considers 
that separate TACs are appropriate for each of the three 
areas.  
 
Assessments indicate that there has been no 
improvement in stock status in any of the three areas.  
Therefore, Scientific Council concludes that there be 
no change in the TACs recommended for 2000.  The 
TAC for 2001 for each of the inshore areas are 
therefore recommended to be: Disko Bay 7 900 tons, 
Uummannaq 6 000 tons, and Upernavik 4 300 tons. 
 
Reference Points: Scientific Council is not in a 
position to propose reference points. 
 
Special Comments: The increase in landings in recent 
years generates concern, especially because lack of 
effort data from the commercial fishery impedes the 
assessment of the stocks.  
 
Because the stock is dependent on recruitment from 
Davis Strait, exploitation of the spawning stock and by-
catches in the shrimp fishery should be taken into 
account when managing the fishery in the fjords. 
 
Sources of Information: SCR Doc. 00/22, 29, 47; SCS 
Doc. 00/22. 
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Greenland Halibut (Reinhardtius hippo-
glossoides) in Subarea 0 + Division 1A Offshore 
and Divisions 1B-1F 
 
Background: The Greenland halibut stock in Subarea 
0 + Div. 1A offshore and Div. 1B-1F is part of a 
common stock distributed in Davis Strait and south to 
Subarea 3. 
 
Fishery and Catches: Due to an increase in offshore 
effort, catches  increased  from 2 000 tons in 1989 to 
18 000 tons  in 1992  and  have   remained  at  about  
10 000 tons annually since.  
 
  TAC ('000 tons) 
  Catch1                   
 ('000 tons) Recommended Autonomous 
 
1997 11 11  11 
1998 9 11  11 
1999 10 11  11 
2000  11 
 
1  Provisional. 
 

 
Data: Catch-at-age data were available for assessment 
from Div. 0B and Div. 1CD. Standardized and 
unstandardized catch rates were available from Div. 0B 
and Div. 1CD. Biomass estimates were available from 
Div. 1CD and 0A. Recruitment data were available 
from Div. 1A-1F from 1989-99.   
 
Assessment: No analytical assessment could be 
performed. Combined standardized catch rates for Div. 
0B + Div. 1CD have been stable during 1990-99.  
 
Fishing Mortality: Level not known. 
 
Recruitment: Recruitment of the 1998 year-class at age 
one was slightly above the estimate of the 1997 year-
class and the second largest in the time series.  
 
 
 
 

Abundance (age one): 
 

 
 
Biomass:   The biomass in Div. 1CD increased from 
1997 to 1998 but decreased again in 1999.  A new 
survey  in  Div. 0A  resulted  in a biomass  estimate  of 
83 000 tons. 
 
 

 
 
State of the Stock: The age composition in the catches 
in Div. 0B and 1B-1F, where most of the fishery takes 
place, has been stable in recent years. Although the 
survey series from Subarea 1 in 1987-95 is not directly 
comparable with the series from 1997-99, the decline 
in the stock observed in Subarea 1 until 1994 has 
stopped and the stock seems to be back at the level in 
the late-1980s and early-1990s. The relationship 
between Greenland halibut in both Div. 0A (offshore) 
and 1A (offshore), and remaining areas is unknown and 
needs to be thoroughly investigated.  
 
Recommendation: The TAC for year 2001 should not 
exceed 11 000 tons for Div. 0B and 1B-1F where the 
fishery primarily has taken place since it began.  
 
Special Comments. Until the relationship between 
Greenland halibut in Div. 0A + 1A (offshore) and the 
remaining areas have been resolved and given the 
estimated biomass in Division 0A, it is suggested that 
an additional TAC be implemented for the offshore 
areas of Div. 0A and 1A that would generate a low 
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fishing mortality. This could be achieved by a catch in 
2001 not exceeding 4 000 tons. 
  
Reference Points: Scientific Council is not in a 
position to propose reference points at this time. 
 
Sources of Information: SCR Doc. 00/6, 7, 10, 22, 26, 
31, 38; SCS Doc. 00/ 9, 11, 22. 
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3. Scientific Advice from Scientific Council on its Own Accord. 
 

The Scientific Council on its own accord considered roughhead grenadier in Subareas 2 and 3 and the following 
Summary Sheet was prepared.

Roughhead Grenadier (Macrourus berglax) in 
Subareas 2 and 3 
 
Background: Roughhead grenadier are distributed 
throughout Subareas 2 and 3 in depths between 300 
and 2 000 m. This is an unregulated species. 
 
Fishery and Catches: There is no directed fishery for 
roughhead grenadier and most of the catches are taken 
as by-catches in the Greenland halibut fishery in 
Subareas 2 and 3. Roughhead grenadier is taken mainly 
in Div. 3LMN Regulatory Area. At the beginning of 
the Greenland halibut fishery in Subarea 3 of the 
Regulatory Area in 1988, the grenadier catches were 
systematically misreported as roundnose grenadier.  
Since 1997 the roughhead catches have been correctly 
reported, but the mis-reporting problem is not still 
solved in the statistics prior 1996. The level of catches 
remains uncertain in Subareas 2 and 3 before the start 
of the Greenland halibut fishery in the Regulatory 
Area. 
 
Catches since 1997 are as follows: 
 
 Catch ('000 tons) 
 
19971 4.7 
19981 7.2 
19991 7.2 

 
1 Provisional. 
 

 
 
Data: Biomass indices were derived from: the 
Canadian stratified bottom trawl autumn surveys in 
Div. 2GHJ and 3KL since 1978, the Canadian stratified 
random bottom trawl spring surveys in Div. 3LN since 

1971, the Canadian stratified deepwater bottom trawl 
surveys in Div. 3KLMN in 1991, 1994 and 1995, the 
Spanish stratified bottom trawl spring survey in Div. 
3NO Regulatory Area since 1995, and the EU (Spain 
and Portugal) stratified bottom trawl summer survey in 
Div. 3M since 1988.  The EU (Spain-Portugal) longline 
deepwater survey in Div. 3LMN in 1995 provided 
information on the roughhead grenadier depth 
distribution. It is not known how well trends in these 
surveys reflect the state of the stock. 
  
A female maturity curve based on histological analysis 
of fish from Div. 3LMN has been obtained. A 
selectivity curve for 130-mm diamond mesh is 
available.  Data on length distribution (1995-99) and 
catches-at-age (1997–99) are available from 
Portuguese, Russian and Spanish trawl catches.  
 
Assessment: 
 
Fishing mortality: Not known 
 
Biomass: Because of limited time series, limited 
coverage and various vessels/gears conducting these 
surveys, the information is of limited value in 
determining resource status. It is not possible to 
provide an estimate of the absolute size of the stock. 
 
Recruitment: Not known. 

 
State of the Stock: The state of the stock is not known.  
 
Reference Points: Scientific Council is not in a 
position to propose reference points at this time 
 
Special Comments: It should be noted that immature 
fish constituted 80% of the catch in 1997 and 82 % in 
1998 and 1999.  
 
Scientific Council in future will monitor this stock and 
attempt to assess the stock status and provide advice on 
the state of the stock if possible. 
 
In particular it is recommended that work in age-
structured production modelling be continued. 
 
Sources of information: SCR Doc. 00/9, 30, 39; SCS 
Doc. 00/9, 16, 20. 
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IX.   FUTURE SCIENTIFIC COUNCIL MEETINGS 2000 AND 2001 
 
1. Scientific Council Meeting and Special Session, September 2000 
 

The Council reconfirmed its dates for the Annual Meeting, 18-22 September 2000 to be held at Back Bay 
Hilton in Boston, MA, USA. The Scientific Council Special Session, the Workshop on Assessment Methods, 
will be held 13-15 September 2000 at the same venue. 

 
2. Scientific Council Meeting in November 2000  
 

The Council reconfirmed that its meeting for the assessments of northern shrimp in Div. 3M, in Subareas 0 and 
1 and in Denmark Strait, will be held during 8-15 November 2000 in Copenhagen, Denmark 
 
The Council noted that this includes an additional day to address matters pertaining to shrimp in Div. 3LNO as 
well as considerations on shrimp in Div. 3M. 

 
3. Scientific Council Meeting, June 2001 
 

The Council agreed the Scientific Council Meeting will be held from Thursday 31 May 2001 to Thursday 14 
June 2001.  The Council agreed the facilities and services at the present meeting venue at Alderney Landing, 
Dartmouth, were quite suitable for its June Meeting, and proposed the same venue for the meeting of 2001.  The 
Secretariat was requested to look into audio systems to enhance the acoustics of the meeting room. 

 
4. Scientific Council Meeting and Symposium, September 2001 
 
 The Scientific Council noted the Annual Meeting will be held 17-21 September 2001 in Havana, Cuba.  The 

Scientific Council Special Session, the Symposium on "Deep-sea Fisheries", will be held during 12-14 
September 2001 at the same venue.   

 
5. Scientific Council Meeting, November 2001  
 

The Council had preliminary discussions on advancing the dates of the meeting in order to promote 
participation by ICES shrimp scientists.  The Council agreed to finalize the dates for the November 2001 
Meeting for shrimp assessments during its November 2000 Meeting.  The meeting will be held in Dartmouth, 
Nova Scotia, Canada. 

 
 

X.   ARRANGEMENTS FOR SPECIAL SESSIONS 
 
1. Progress report on Special Session in 2000: Workshop on Assessment Methods   
 
 At its session on 3 June 2000, the Council was presented a progress report and proposed Agenda for the 13-15 

September 2000 Workshop on Assessment Methods, by the co-conveners: D. Rivard (Canada) and C. Darby 
(EU-United Kingdom). 

. 
 This Workshop has been designed to provide an opportunity for the members of the NAFO Scientific Council 

to explore assessment techniques and the various tools available for their application.  In particular, the 
Workshop would focus on tools to perform age-structured analyses and stock abundance estimation, calculate 
reference points in the context of the Precautionary Approach and carry out risk analyses. 

 
 Each session will begin with a brief comment on the theory and common practices.  This will be followed by 

demonstrations or tutorials making use of a common data set.  Then, a working session will invite the 
participants to apply these tools to specific data sets.   

 
 To facilitate the planning of this Workshop, the Council agreed a list of potential participants should be 

prepared during this June 2000 Meeting. A preliminary list of about 35 participants was prepared. 
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 The Council noted that a comprehensive Agenda was proposed for the meeting and agreed this would be an 

attachment to the Provisional Agenda of the Scientific Council Meeting of 18-22 September 2000.  The Council 
thanked the co-conveners for the work to date, and saw the great value of a Workshop of this nature. 

 
 The Council noted an information booklet would be published in the NAFO Scientific Council Studies. 
 
2. Progress Report on ICES/NAFO Symposium on Hydrobiological Variability in August 2001 
 
 The Council noted that STACFEN was presented an update on the Symposium (see STACFEN Report).  The 

Council welcomed the update. 
 
3. Progress report on Special Session in September 2001: Symposium on "Deep Sea Fisheries" 
 
 At its session on 3 June 2000, the Council Chairman presented a progress report submitted by the co-convener 

J. Moore (USA).  The Council endorsed the view that International Council for the Exploration of the Sea 
(ICES) and Commonwealth Scientific and Industrial Research Organization (CSIRO) be invited to co-sponsor 
this Symposium with J. Gordon (ICES/EU-United Kingdom) and T. Koslow (CSIRO/Australia) as co-
conveners.  The Council Chairman agreed to forward letters of invitation for co-sponsorship. 

 
 The Council noted that a worldwide trend exists towards increasing exploitation of deepwater fishery resources, 

including within the North Atlantic. This has raised a number of issues concerning both the biology and 
management of these resources.  

 
 The purpose of this Symposium will be to discuss the available biological information and the issues in the 

management of deepwater fisheries. Some possible topics include: 
 

• age, growth and reproduction of target species 
• life histories and estimates of production 
• identification of stocks 
• impacts of fisheries on the target populations 
• by-catch and impacts of fisheries on habitats 
• techniques and fishing methods used in deepwater fisheries 
• deep-sea crustacean and cephalopod fisheries 
• policy and management of deep-sea resources, especially in international waters 
• sustainability of deep-sea fisheries 

 
 It was noted the Symposium will incorporate both traditional and non-traditional species.  It was also proposed 

environmental considerations should be included, especially using global databases, which are available in the 
Worldwide Web and on CD-ROM issues. 

 
 An announcement and ‘Call for Papers’ will be issued shortly for contributed papers and posters. Papers will be 

selected on the basis of their relevance to the topic and scientific suitability. It is anticipated that the 
proceedings of this Symposium will be published in the Journal of Northwest Atlantic Fishery Science. 

  
 The Council thanked J. Moore for the work to date and was pleased to announce this Symposium to be held in 

conjunction with the NAFO 23rd Annual Meeting in Havana, Cuba.  The Symposium will be co-convened by J. 
Gordon, (Scotland), T. Koslow (Australia), and J. Moore (USA), and organized by the NAFO Secretariat. 

 
 The Council noted the level of success of this Symposium will be related to the possibility of attracting eminent 

scientists to it, and agreed that financial support is required to invite key speakers, and recommended that 
NAFO's financial contribution to the Symposium on "Deep-sea Fisheries" in 12-14 September 2001 should be 
CDN $8 000.  The Council also recommended that ICES and CSIRO as co-sponsors should also be requested 
to contribute CDN $8 000 each. 
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4. Topic for Special Session in 2002 
 
 At its session on 9 June 2000, the Council received a suggestion that the September 2002 Scientific Council 

Special Session should be a Symposium on elasmobranchs fisheries perhaps with the title "Elasmobranch 
Fisheries".  The Council considered this topic would be timely, particularly noting the likely progress on the 
subject within NAFO, and the level of interest internationally. 

 
 The Council welcomed F. M. Serchuk (USA) with the assistance of D. Kulka (Canada), the Designated Expert 

for elasmobranchs, to pursue this matter further and provide a progress report at the 18-22 September 2000 
Meeting of the Council. 

 
 

XI.    REPORT OF THE WORKING GROUP ON REPRODUCTIVE POTENTIAL  
 
 The Terms of Reference and the proposed work plan for the Working Group was presented by the Chairman, E. A. 
Trippel (Canada). 
 

The Council recalled the growth in research activity on the reproductive biology of marine fishes was clearly 
recognized during the Symposium organized by the Scientific Council on "Variations in Maturation, Growth, 
Condition and Spawning Stock Biomass Production in Groundfish" was in Lisbon, Portugal, September 9-11, 1998. 
An outcome of that meeting was the recommendation of the establishment of a Working Group to further explore 
and record important data and methodology in this field. 
 

By November 1999, a Working Group had been formed comprised of 18 members (representing 9 countries) to 
undertake the challenges of completing the Terms of References set out by the Scientific Council.  By April 2000, a 
draft work plan for each Term of Reference was established indicating key participants and tentative completion 
dates.  These work plans were presented for input and possible revision. 
 

Based on comments received from the Scientific Council during this meeting, the Working Group members will 
begin to undertake their activities in June 2000.  A meeting is planned for 10-13 October 2000 in San Sebastian, 
Spain to assist with data collection and completion of work in an integrated manner.  Work includes providing 
accepted protocols to estimate reproductive potential of fish stocks using data from both wild and captive fish and 
exploring its integration into conventional stock assessment methodology. 
 

It was clear that the work will be limited to documenting methodology and using some case studies to illustrate 
the recommended techniques for finfish.  The Working Group will not evaluate whether "new" estimates of 
reproductive potential would improve the ability to predict recruitment for a given stock.  If Working Group 
members are interested in exploring water temperature data in relation to stock reproductive potential, there are 
certain databases currently obtainable (details can be provided by STACFEN).  Work will likely extend to 
September 2001, but this will be discussed at the September 2000 Meeting of Scientific Council.  The Working 
Group members and work progress will be available to the Council through e-mail communications.  

 
 

XII.   NOMINATION AND ELECTION OF OFFICERS 
 
1. Chairman STACFEN 
 
 The Council noted that the election of a Chairman for STACFEN to take office at the end of the Annual 

Meeting in September 2000, should be considered during this meeting.  The Council Chairman, recalling that 
all other elections of the Scientific Council officers will take place in June 2001, proposed that the present 
Chairman of STACFEN, M. Stein (EU-Germany) be requested to continue for one more year.  The Council 
agreed to this proposal, and M. Stein agreed to continue, with the understanding that an election will take place 
in June 2001 to replace him. 

 
 The Council accordingly elected M. Stein to continue as Chairman of STACFEN for one more year, and 

extended its appreciation to him for undertaking this task. 
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XIII.   REVIEW OF SCIENTIFIC COUNCIL WORKING PROCEDURES/PROTOCOLS 
 
1. Adapting the Form of Advice to PA Requirements   
 

The Council noted that several points were referred to Scientific Council from the Joint Scientific Council and 
Fisheries Commission Working Group on Precautionary Approach Meeting of 29 February-2 March 2000 held 
in Brussels, Belgium. These are reported under Section III above.  Scientific Council agreed to formulate its 
advice in these terms wherever possible. 

 
2. NAFO Scientific Council Observership at ICES ACFM Meetings 
 

In accordance with the Scientific Council decision of September 1999, the Council had nominated Scientific 
Council observers to ICES ACFM Meetings on an ad hoc basis. 
 
The Council was informed that W. R. Bowering (Canada) was currently the Chairman of the ICES Working 
Group on Arctic Fisheries and regularly attended ICES Meetings.  The Council expressed its appreciation to W. 
R. Bowering for offering to attend other ACFM meetings in autumn 2000 as an observer, and appointed him as 
the Scientific Council observer for that period.  The Chairman will write to the General Secretary of ICES of 
this appointment. 

 
3. STACPUB Membership: Elections 
 

The Council at its meetings in 1999 established new Rules of Procedures for STACPUB membership (SCS 
Doc. 00/4).  It was agreed to appoint STACPUB members for terms, in order to maintain a rotating 
membership. 
 
The Council noted the progress made by STACPUB in this new membership scheme, and appointed C. Darby 
(EU-Kingdom United), D. Maddock Parsons (Canada) and H. Siegstad (Denmark/Greenland) as STACPUB 
members to fulfil the new rotating membership.  Appreciation was extended to the new members for accepting 
this additional commitment. 

 
4. Review of Proposed NAFO Millennium Publication "NAFO Century Book" 
 

The Chairman of the Scientific Council discussed this matter with the Executive Secretary, L. Chepel, and 
reminded him of previous Scientific Council recommendations to review "NAFO Century book – Northwest 
Atlantic Fisheries in the 20th Century". It was noted that the book was not yet complete.  The Executive 
Secretary noted the potential benefits of a review by Scientific Council and was not opposed to it.  

 
 

XIV.   OTHER MATTERS 
 
1. Report on FAO ACFR Working Party on Status and Trends of Fisheries, November/December 1999 
 

The Assistant Executive Secretary, in accordance with the June 1999 Scientific Council recommendation, 
attended the FAO ACFR Working Party on Status and Trends of Fisheries Meeting during 29 November-3 
December 1999 at FAO Headquarters, Rome, Italy.  The summary of the meeting proceedings was presented to 
the Council (SCS Doc. 00/15) noting the background, objectives, and the results and conclusions. 

 
2. Report on NAFO Intersessional Meetings 
 

With respect to two intersessional meetings, the Chairman announced that some Scientific Council members 
participated in the CWP Intersessional Meeting in February 2000 in Copenhagen, Denmark, and the Joint 
Scientific Council and Fisheries Commission Working Group on Precautionary Approach Meeting during 29 
February-2 March 2000, in Brussels, Belgium. 
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The Council also noted there were other intersessional meetings of Standing Committees of other NAFO 
Constituent Bodies:  
 

Fisheries Commission Working Group on Quota and Shrimp held during 27-30 March 2000 
in Washington, DC 
 
STACFAC Dispute Settlement Procedures held during 29-31 May 2000 in Copenhagen, 
Denmark. 
 

3. Participation at ICES ACFM Meetings 1999-2000 
 

The Council expressed thanks to M. Kingsley (Denmark-Greenland), who represented NAFO Scientific Council 
as an observer at the ICES ACFM Meeting held October-November 1999 at ICES in Copenhagen.  The Council 
reviewed his report, noting the information on the Precautionary Approach and provision of advice. Scientific 
Council was not able to send an observer to the May-June 2000 Meeting of ACFM due to the overlap with this 
1-15 June 2000 Scientific Council Meeting. 
 

4. Joint NAFO-ICES Working Group on Harp and Hooded Seals 
 

At its last meeting in 1998, the Joint ICES/NAFO Working Group on Harp and Hooded Seals concluded that a 
1999 meeting was not necessary, and work proceeded by correspondence. Research activities included 
continued analysis of the data on pup production of White Sea harp seals and a survey of Northwest Atlantic 
harp seal pup production. Preliminary discussions were held to determine the objectives and contents of the 
proposed Workshop on Population Modeling of Pinnipeds. The Working Group will meet next at ICES 
headquarters in Copenhagen in 9-13 October 2000. The terms of reference of the meeting include: 
 
1. Complete the assessment of stock size and pup production of harp seals in the White Sea/Barents Sea and 

hooded seals in the Greenland Sea; 
2. Assess the sustainable yield at present stock sizes and provide catch options for these two stocks; 
3. Agree on objectives and plan the forthcoming Workshop on Population Modeling of Pinnipeds; 
4. Develop an approach for determining biological reference points for Pinnipeds under the precautionary 

principle. 
 
The Council was presented with a status report on the Northwest Atlantic Harp Seals by G. Stenson (Canada).  An 
assessment of the status of harp seals in the Northwest Atlantic was carried out by the National Marine Mammal 
Peer Review Committee (Canada) in April 2000. Marine Mammal scientists from Canada, the United States and 
Greenland participated. The Committee reviewed recent data on removals, reproductive rates and estimates of pup 
production obtained from surveys carried out in 1999. They also reviewed the results of a population model that 
incorporated information from all of these sources to estimate population trajectories for the period 1960-2000. 
 
Northwest Atlantic harp seals are harvested in Canadian and Greenland waters. After a period of reduced 
catches during 1983-95, reported Canadian catches increased significantly to between 240 000 and 280 000 
since 1996. Greenland catches have increased steadily since the mid-1970s and are currently estimated to be 
over 100 000.  Total removals of harp seals was estimated by including reported catches, estimates of by-catch 
in the Newfoundland lumpfish fishery and estimates of seals killed but not recovered during the harp seal hunts 
in Canada and Greenland. Total removals have been relatively stable since 1997, at around 465 000 seals 
annually.  
 
Pregnancy rates of harp seals in the Northwest Atlantic have varied considerably since the 1950s. The 
percentage of mature females that were pregnant increased from the mid-1950s (85%) to the mid-1960s (95%). 
It then dropped from approximately 90% in the early-1980s to only 70% during the early-1990s. It appears to 
have increased slightly (72%) in the mid-1990s. The age at which females become sexually mature has also 
changed. In the early-1950s the average age at which they matured was 5.8 years, whereas in the early-1980s it 
was 4.6 years. By the mid-1990s it had increased to approximately 5.6 years. 
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The most recent estimate of harp seal pup production in the Northwest Atlantic was obtained from surveys 
conducted by Canada in March 1999. Extensive reconnaissance flights were carried out to find the whelping 
concentrations and monitor their movements. Both visual and photographic surveys were conducted to estimate 
pup production. The total number of pups born was estimated to be approximately 998 000 ± 200 000.  
 
The population model indicates that the harp seal population declined during the 1960s, reached a minimum of 
less than 2 million in the early-1970s, and then increased steadily until 1996. Due to the large harvests in recent 
years, the population has been stable since then at the highest values in the time series. The total population in 
2000 was estimated to be approximately 5.2 million with a 95% C.I. of 4.0- 6.4 million). The uncertainty 
associated with the estimates of pup production are accounted for in the confidence intervals. Additional 
uncertainty associated with the reproductive rates, total removals and the age of catches have not been included, 
and therefore these confidence intervals are underestimates of the total uncertainty.  
 
Although an increase in pup production is apparent in both the model and survey estimates since the early-
1980s, the population size has stabilized over the past four years due to large catches of young animals. The 
impact of these catches on pup production is expected to become apparent in coming years.  
 
Estimates of prey consumption by harp seals in Div. 2J+3KL were presented to the June 1999 Meeting of the 
Scientific Council. Although consumption has not been recalculated using the new population estimates, it is 
not likely to differ significantly, since the recent estimates of population size are very close to the estimates 
used previously. 

 
Following the presentation, there was some discussion in the Scientific Council about the recent results.  There 
were no requests to the NAFO/ICES Working Group from the Scientific Council at this time. 
 

5. Other Business 
 

The Council considered 4 items. 
 
a) Reporting of Assessment Results and Documentation 

 
The Council discussed the value of standardizing the reporting of assessment results and documentation 
methods.  The Council agreed this should be discussed further during the September 2000 Meeting of the 
Council. 

 
 b) Meeting Summaries on the Website 
 

The Council noted the value of releasing information about meeting accomplishments on the website, soon 
after each Scientific Council Meeting. 
 
The Council agreed to set up a working group including STACPUB Chairman, at the beginning of the June 
2001 Meeting to prepare such a report.  It was agreed this should be a very short informative note. 

 
 The Council noted these and other developments on the website should be reviewed by Scientific Council 

members through the Working Group set up by STACPUB.  Such developments should be coordinated 
through the Chairman of STACPUB. 

 
 The Council took the opportunity to congratulate the Secretariat on the progress made to date in developing 

a user friendly and practical website for NAFO. 
 
 c) Technology at Meetings 
 
  The Council considered the LAN System used at this meeting and noted it functioned quite effectively for 

most of the work.  There were, however, minor technological considerations such as the interactions with 
the printers and communication links, that should be considered for the next meeting. 
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 d) Costs Associated with Council Symposia 
 

The Council noted most Symposia charge registration fees to offset costs of running them, for example, 
sponsoring invited speakers, and considered the value of introducing the practice to Scientific Council 
Symposia.  Noting the diverse views of Council members, it was agreed this matter would be further 
considered during the September 2000 Meeting. 

 
 

XV.   ADOPTION OF COMMITTEE REPORTS 
 
 The Council, during the course of the meeting, received summary presentations of the Standing Committee 
Reports, with focus on the recommendations.  Having considered each recommendation and also the text of the 
reports, the Council during the concluding session on 15 June 2000 adopted the reports of STACFEN, STACREC, 
STACPUB and STACFIS.  It was noted that some text insertions and modifications as discussed at the Council 
plenary will incorporated later by the Chairman and the Assistant Executive Secretary. 
 

 
XVI.   SCIENTIFIC COUNCIL RECOMMENDATIONS TO GENERAL COUNCIL 

AND FISHERIES COMMISSION 
 
A. The Council considered its recommendations from this meeting, and referred the following to the General 

Council as they have financial and administrative implications: 
 

1. The Scientific Council recommended that NAFO’s financial contribution to the Joint ICES/NAFO 
Symposium, August 2001, include the equivalent of GB 3 500 (approximately CDN $8 000) to cover partial 
costs of conducting the Symposium.  

 
2. Regarding the September 2001 Symposium, the Scientific Council noted the level of success of this 

Symposium will be related to the possibility of attracting eminent scientists to it, and agreed that financial 
support is required to invite key speakers, and recommended that NAFO's financial contribution to the 
Symposium on "Deep-sea Fisheries" in 12-14 September 2001 should be CDN $8 000.  The Scientific 
Council also recommended that the ICES and CSIRO as co-sponsors should also be requested to 
contribute CDN $8 000 each. 

 
3. The Scientific Council noted that no volumes of NAFO Statistical Bulletin had been published since 

Volume 43, with 1993 data.  Volume 44 was still delayed by the absence of data from the USA for 1994 
and Volumes 45-48 were delayed by the absence of data for 1995-98 from the Faroe Islands and the USA.  
The situation on the submission of the data for 1994-98 is shown in the following table. 

 
List of countries that have not submitted STATLANT 21A and 21B data through 1994-98.  

 
 STATLANT 21A STATLANT 21B 
     
1994 1995 1996 1997 1998 1994 1995 1996 1997 1998 
 
USA USA USA USA Faroe Is.  USA Faroe Is.  Faroe Is.  Faroe Is.  Faroe Is.  
  USA   USA USA USA USA 

 
 

 The Scientific Council regretted this situation, noting the work of the Scientific Council is seriously 
jeopardized and the publication of the Statistical Bulletin is seriously delayed, and recommended that the 
Executive Secretary write to the national delegates of the USA and Denmark (in respect of Faroe Islands 
and Greenland) with reference to their obligations on the submission of data to NAFO, and further 
recommended that the Scientific Council should prepare a document for submission to the General 
Council and the Fisheries Commission on the adverse effect the absence of the STATLANT 21A and 21B 
data was having on the work of the Scientific Council. 
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4. The Scientific Council recommended that for the fiscal year 2001, the following nominees be supported by 
the NAFO budget for meeting attendance:  i) the Assistant Executive Secretary to the February 2001 
meeting of the FAO and Non-FAO Regional Fishery Bodies or Arrangements and the associated CWP 
Intersessional Meeting at FAO Headquarters, Rome, Italy and ii) the Assistant Executive Secretary and the 
STACREC Chairman to the CWP 19th Session in Noumea, New Caledonia (July 2001). 

 
5. There was considerable discussion on additional work to be applied to the Website, and the Council 

specifically suggested to:  
 

scan in Journals No. 1-21 (within next year), Studies (thereafter) and make them available from the 
Website  (preliminary considerations suggest that the costs for this project amount to about $27 000 for 
the Journals, and $24 000 for the Studies) 

 
Scientific Council further recommended that costs associated with the above activities be enumerated and 
included in the Scientific Council budget request for 2001. 
 
The Scientific Council also noted the following meetings with respect to financial implications in 2001: 

 
 31 May-14 June 2001 Scientific Council Meeting 
 12-14 September 2001 Special Session Symposium 
 17-21 September 2001 Annual Meeting 
 November 2001 Shrimp Meeting 

 
 6. The Scientific Council recommended that the Scientific Council Reports and the Reports of the Annual 

Meeting be included in the contents of the CD-ROM, and the CD-ROM be issued before April of the 
following year. 

 
B. The Council noted the following recommendations relate to the Fisheries Commission considerations: 
  

1. The Scientific Council noted that no volumes of NAFO Statistical Bulletin had been published since 
Volume 43, with 1993 data.  Volume 44 was still delayed by the absence of data from the USA for 1994 
and Volumes 45-48 were delayed by the absence of data for 1995-98 from the Faroe Islands and the USA.  
The situation on the submission of the data for 1994-98 is shown in the following table. 

 
List of countries that have not submitted STATLANT 21A and 21B data through 1994-98.  

 
 STATLANT 21A STATLANT 21B 
     
1994 1995 1996 1997 1998 1994 1995 1996 1997 1998 
 
USA USA USA USA Faroe Is.  USA Faroe Is.  Faroe Is.  Faroe Is.  Faroe Is.  
  USA   USA USA USA USA 

 
 

The Scientific Council regretted this situation, noting the work of the Scientific Council is seriously 
jeopardized and the publication of the Statistical Bulletin is seriously delayed, and recommended that the 
Executive Secretary write to the national delegates of the USA and Denmark (in respect of Faroe Islands 
and Greenland) with reference to their obligations on the submission of data to NAFO, and further 
recommended that the Scientific Council should prepare a document for submission to the General 
Council and the Fisheries Commission on the adverse effect the absence of the STATLANT 21A and 21B 
data was having on the work of the Scientific Council. 

 
 2. The Scientific Council noted that further to its 1999 recommendation that: the (Scientific Council) ad hoc 

Working Group on Protocol for Scientific Data Collection should work intersessionally to define the type of 
data from the Observer Program needed for Scientific Council assessment work as requested by STACTIC 
during the Joint STACTIC/Scientific Council Meeting at the Annual Meeting, 1998, and develop a complete 
package of observer collection protocols, data forms, instructions and codes, for presentation to Scientific 
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Council at the September 1999 Meeting.  The Scientific Council during this meeting prepared and 
submitted Scientific Council Summary Document (SCS Doc. 00/23) to STACTIC for consideration at its 
June 2000 Meeting. 

 
3. The Scientific Council recommended that the comparative fishing in Div. 3NO be continued during future 

spring surveys conducted by EU-Spain and Canada. 
 
4. All stock-by-stock scientific advice and recommendations will be submitted by the Scientific Council 

Chairman to the Fisheries Commission during the 18-22 September 2000 Annual Meeting. 
 
 

XVII.   ADOPTION OF SCIENTIFIC COUNCIL REPORT 
 
  At its concluding session on 15 June 2000, the Council considered the Draft Report of the Meeting, and 
adopted the report of this meeting with the understanding that the Chairman and the Assistant Executive Secretary 
will incorporate later the text insertions related to plenary sessions of 14-15 June 2000 and other modifications as 
discussed at plenary. 
 
 

XVIII.   ADJOURNMENT 
 
 The Chairman expressed his gratitude to the Council members for their co-operation during the meeting.  He 
was especially pleased to note the excellent co-operative efforts on a number of stocks, resulting in improved 
assessments.  Special thanks were extended to the Designated Experts and the Standing Committee Chairs for their 
commitment and for carrying out an extra workload during the meeting. 
 
 The Secretariat was congratulated for its fine efforts and support during the meeting, and for providing an 
excellent LAN at the new meeting site.  The Chair also extended thanks to the administrative staff at the Alderney 
Landing meeting site for their support. 
 
 There being no further business, the Chairman wished everyone a safe trip home and closed the meeting. 
 
 The members of the Scientific Council extended a special thank you to the Council Chairman for a well-
conducted and productive meeting. 
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Chairman of Standing Committees of Scientific Council: 
 
M. Stein (Chairman STACFEN), W. B. Brodie (Chairman Scientific Council), H.-J. Rätz 
(Chairman STACFIS),  O. A. Jørgensen (Chairman STACPUB) and R. K. Mayo (Chairman 
STACREC). 

 

 
 

STACFIS members in session during the 1-15 June 2000 Meeting. 
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APPENDIX I.   REPORT OF THE STANDING COMMITTEE ON  
FISHERIES ENVIRONMENT (STACFEN) 

 
Chairman: M. Stein                                   Rapporteur: K. Drinkwater 
 
 The Committee met at Alderney Landing, 2 Ochterloney Street, Dartmouth, Nova Scotia, Canada, on 2 June 
2000, to consider environment-related topics and report on various matters referred to it by the Scientific Council. 
Representatives attended from Canada, Cuba, Denmark (in respect of Faroe Islands and Greenland), Estonia, 
European Union (France, Germany, Portugal, Spain and United Kingdom), Japan, Russia and United States of 
America. 
 
1. Opening 
 
 The Committee noted the following documents would be reviewed: SCR Doc. 00/1, 2, 5, 8, 10, 11, 20, 21; SCS 

Doc. 00/9, 11, 14.  K. Drinkwater (Canada) was appointed rapporteur.  
 
2. Chairman's Introduction and Intersessional Report 
 
 The Chairman welcomed the members to the annual June meeting of STACFEN.  He noted, with pleasure, the 

attendance of Dr. Webjørn Melle, who will present the invited lecture. The Chairman reported that his primary 
work between sessions was involved in preparing for the annual meeting, securing a speaker and setting the 
agenda.   

  
3. Invited Lecture 
 
 The Chairman introduced Dr. Webjørn Melle (Institute of Marine Research, Bergen, Norway) who presented a 

talk entitled "Climate-plankton-fisheries interactions".  The following is a brief summary:  
 
 Pelagic fish catches (mainly herring and blue whiting) increased significantly from the early- to late-1990s in 

the Greenland and Norwegian Seas.  Demersal catches, on the other hand, have been low and relatively stable, a 
result primarily related to the large depth of the Nordic seas.  Krill, amphipods, and shrimps are prevalent 
zooplankton in the region and the southern Norwegian Sea is a center of distribution for Calanus finmarchicus.  
Calanus glacialis and Calanus hyperborius are also found in the Nordic Seas. Climatologically, the 
meteorological and oceanographic variability is strongly linked to changes in the NAO (North Atlantic 
Oscillation) index.  High NAO lead to strong SW winds over Norwegian Sea and increasing temperatures and 
decreasing salinities in northern waters.  The latter is believed to be a result of the narrowing of the Atlantic 
inflow along the coast.   

 
 Previous studies in the region have established links between climate and fisheries. For example, there is a 

positive correlation between temperature from the Kola section and the spawning stock size of the Norwegian 
spring spawning herring.  Also, condition (as measured by weight/length relationship) and the temperature 
anomaly at weather station Mike are related, although the positive correlations are weak.    

 
 Dr. Melle described a positive relationship between Calanus finmarchicus and herring. Two hypotheses were 

proposed to account for this relationship: (1) through the timing of the annual production cycles 
(match/mismatch) or (2) through the size of annual zooplankton production (food availability). 

 
 In the early spring, the herring inhabit the coastal regions feeding on euphausiids. By April they begin to 

migrate out towards the Norwegian and Greenland Seas and by July tend to be located along the Arctic front. 
The importance of Calanus in the diet of herring generally increases during the summer. Those herring that 
reach Arctic type waters feed almost exclusively on Calanus.   

 
 In the Norwegian Sea, C. finmarchicus release their eggs prior to the peak of the spring bloom in contrast to 

other regions where they tend to be released during the peak of the bloom.  Observational studies in the 
Norwegian Sea have shown that in spite of the large interannual variability in the timing of the spring bloom, 
the copepods match closely the timing of the plankton.  This has lead to the rejection of the first hypothesis.   
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 Based upon approximately 3000 CTD profiles, five separate water types were identified from their temperature 
and salinity properties- coastal, Atlantic water east, Atlantic water west, Arctic water, and mixed Arctic/Atlantic 
water. The bloom occurs in April along the Norwegian coast, later in Atlantic waters and but slightly earlier 
than Atlantic waters in Arctic waters.  The latter is believed to be due a bloom associated with melting ice. 
Depletion of NO3, however, occurs first at the coast, then in the Atlantic and lastly in the Arctic waters.   

 
 ICES coordinated surveys in the Norwegian and Icelandic Seas in May showed similar temporal patterns in 

zooplankton abundance in the Arctic and Atlantic waters but slightly different than in coastal waters. A 
relationship between C. finmarchicus abundance during these surveys and overwintering biomass of herring 
was found.  In addition, the condition index of the herring from 1991 to 1999 was related to zooplankton 
biomass.  This stimulated strong interest by the ICES working group responsible for herring assessments. While 
there are few years of data and hence relationships are not statistically significant, the herring assessment group 
is looking at providing prognoses for herring biomass from zooplankton and environmental indices.  They are 
exploring the use of the zooplankton abundance indices from the May surveys and the NAO index.  

 
 Following questions and discussion of the presentation, the Chairman thanked the speaker for a very interesting 

lecture.   
 
4. Review of Environmental Conditions 
 
 a) Marine Environmental Data Service (MEDS) Report for 1999  (SCR Doc. 00/16) 
 

 The inventory of oceanographic data obtained by MEDS during 1999 was presented along with information 
on several new initiatives. 

 
 i) Hydrographic Data Collected in 1998 

 Data from 5 208 oceanographic stations collected in the NAFO area sent in delayed mode to MEDS 
in 1999 have been archived, of which 4 040 were CTDs, 1011 were XBTs and 157 were bottles. An 
additional 882 stations were received directly by MEDS but are not yet archived.  A total of 5 191 
stations were received through IGOSS (Integrated Global Ocean Service System) and have been 
archived.  The number of stations received directly by MEDS was similar to 1998 while the number 
of stations obtained through IGOSS decreased by over 12%. 

 ii) Historical Hydrographic Data Holdings 

 Data from 18 414 oceanographic stations collected prior to 1999 were obtained during the year, 
close to the number received in 1998. 

 iii) Thermosalinograph Data 

 A number of ships have been equipped with thermosalinographs to collect surface temperature and 
salinity data while the vessels are under way.  These are transmitted as station data via satellite with 
over 8 802 stations in the NW Atlantic being received during 1999, an increase over 1998 in excess 
of 53%.   

 iv) Drift-buoy Data 

 A total of 138 drift-buoy tracks were received by MEDS during 1999 representing over 407 buoy 
months.  The total number of buoys increased by 29 over 1998 and the number of buoy months is up 
by over 34%. 

 v) Wave Data 

In 1999, 106 172 wave spectra were processed, originating mostly from the permanent network of 
moored wave buoys in the area.  This represents almost a 35% increase compared to 1998. 
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  vi) Tide and Water Level Data 

MEDS processes and archives operational tidal and water level data obtained from the Canadian 
Hydrographic Service (CHS).  The data are derived from the CHS active permanent water level 
network.  A total of 31 stations were processed during 1999, a decrease of 16 stations from 1998 and 
26 less than in 1997. 

  vii) Recent Activities 

MEDS reported on three recent initiatives.  (1) since 1998, MEDS has been acquiring and archiving 
data from the profiling buoys, known as PALACE floats.  (2) three CD-ROMs will be produced in 
the near future.  The set of CD-ROMs containing WOCE data will be issued in September 2000, the 
second in the series. A CD that includes positional drift buoy data from the Arctic from 1979 to 1999 
will be ready by June 2000.  Data acquired during the Canadian Joint Global Ocean Flux Study 
(JGOFS) will also be published on a CD.  The data are presently being acquired by MEDS.  (3) 
MEDS continues to be involved with the Canadian Atlantic Zone Monitoring Program (ZMP) and 
has assumed the responsibility for leading the data management team.  A website displaying indices 
also allows easy access to the data.  

 b)    Review of Environmental Studies in 1999 
 
  i)    Subareas 0 and 1 (SCR Doc. 00/1, 00/10, 00/11; SCS Doc. 00/11) 

A survey of oceanographic stations along the West Greenland standard sections by Danish scientists 
was carried out from 1-10 July 1999 (SCR Doc. 00/01).  At Fyllas Bank, near surface temperatures 
were below the record set in 1998 but still were well above normal.  Near surface salinities at Fyllas 
Bank decreased slightly from the 1998 value but remained slightly above the long-term mean.  Cold, 
low salinity surface layer waters were observed south of Fyllas Bank in the inshore areas from Cape 
Farewell north to 63ºN.  These are thought to be Polar Waters from the East Greenland Current. 
Polar waters were absent at Fyllas Bank for the second consecutive year.  In the subsurface layers, a 
weak inflow of pure Irminger Water was found in 1999, reaching only as far north as the Cape 
Desolation section. Temperatures in this core were higher-than-normal.  Modified Irminger water 
was observed almost as far north as Holsteinsborg.   

The German Research Report (SCS Doc. 00/11) noted that during the 1999 German groundfish 
survey off Greenland conducted from 4 October to 18 November, 102 CTD stations were occupied 
in addition to the 4 standard sections off Cape Desolation, Fyllas Bank, Little Halibut Bank and 
Holsteinsborg.  

Examination of atmospheric conditions around Greenland (SCR Doc. 00/11) showed that mean air 
temperatures at Nuuk were slightly below normal in 1999 due primarily to a cold winter and one 
month in spring (May).  Temperatures during the last half of the year were all above the climatic 
normal, however.  Ice conditions in 1999 were relatively light.  Sea-surface temperatures off 
Greenland in the autumn cooled relative to the very high values of 1998 but still were one of the 
warmest years since observations began in 1963.  Subsurface ocean temperatures at this time were 
warmer-than-normal along the standard sections off West Greenland with warm Modified Irminger 
water (4.93°C, 34.88 < S < 34.95) located as far north as Holsteinsborg.   

During a survey for Greenland halibut in Div. 1C-1D from 21 September to 6 October 1999, bottom 
temperatures were recorded (SCR Doc. 00/10).  These ranged from 1.5ºC averaged over depths of 
601-800 m in Div. 1C to 4.7ºC in depths of 401-600 m in Div. 1C. 

  ii) Subareas 2, 3 and 4 (SCR Doc. 00/8; SCS Doc. 00/9) 

Hydrographic conditions on Flemish Cap were described from a CTD survey (116 stations) 
conducted during July 1999 (SCR Doc. 00/8).  As in past years, the warmest waters were found over 
the central region of the Cap and the coldest tended to be on its northern flank.  Four distinct water 
masses were identified based upon their T-S properties.  These were cold, low saline Labrador Water 
(LW), Anticyclone Gyre Water (ACW) formed from LW through solar heating and evaporative 
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processes, Modified Labrador Water (MLW) through mixing and has higher salinities than LW and 
no subsurface temperature minimum, and North Atlantic Current Water (NACW) with relatively 
high temperatures and salinities.  In 1999, MLW was predominant and no NACW was found. 

Sea-surface temperatures off Labrador, Newfoundland, the Scotian Shelf and adjacent areas during 
1999 were reported (SCS Doc. 00/9).  Data were averaged over 5-degree squares.  Off Labrador and 
Newfoundland, including the Labrador Sea, surface temperatures were warmer-than-normal, 
continuing a trend that started in 1996.  Warm temperatures were also observed over the Scotian 
Shelf, conditions favourable for silver hake recruitment.  

  iii) Subareas 5 and 6 (SCS Doc. 00/14) 

 The United States Research Report listed several ongoing programs.  The Narragansett Laboratory 
during 1999 occupied their standard sections across the Middle Atlantic Bight south of New York 
and across the Gulf of Maine from Boston to Cape Sable.  Several papers based upon the historical 
data collected along these sections are in preparation including one on the temperature and salinity 
variability during the 1990s.  The GLOBEC studies on Georges Bank completed its fifth and final 
year of field studies. This program has provided extensive hydrographic coverage of the entire Gulf 
of Maine during the past five years in addition to concentrated process studies on stratification and 
front exchange on the Bank.   

  iv) Interdisciplinary Studies (SCR Doc. 00/20) 

 Near-bottom temperatures and their anomalies over the Grand Banks (Div. 3LNO) during 1990-99 
were compared to the spatial distributions of cod catches obtained during spring and autumn 
surveys.  Large interannual variations in the near-bottom thermal habitat for cod were observed from 
the cold sub-zero degree conditions of the early-1990s to the relatively warm waters of the late-
1990s.  The percentage of bottom covered by water warmer than 2ºC changed from around 20% in 
the early-1990s to over 60% by 1999.  Over this time there was a significant increase in the number 
of cod caught per tow in the survey sets in Div. 3NO with more fish being found in the shallower 
warmer waters on top of the Grand Bank.  The cause of the improved catches over the Bank was 
unclear. In Division 3L there was no significant increase in cod catches.     

 c) Overview of Environmental Conditions in 1999 (SCR Doc.00/21) 
 

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

 
i)  Annual air temperatures throughout the Northwest Atlantic were above normal in 1999 with new 

record highs set in the region from southern Labrador to the Gulf of Maine, including Newfoundland 
and the Gulf of St. Lawrence.   

ii)  The atmospheric circulation intensified in 1998 with the largest changes occurring over the eastern 
side of the Atlantic.  This resulted in a relatively high North Atlantic Oscillation (NAO) index and a 
large increase over 1998 levels.  The index was similar to the values of the early-1990s.   

iii)  While ice formed on schedule or slightly later-than-usual, the warm temperatures during the winter 
resulted in an early disappearance and shorter ice duration in 1999 than normal off southern 
Labrador, Newfoundland and in the Gulf of St. Lawrence.  Little to no ice reached the Scotian Shelf.  

iv)  During 1999, the number of icebergs to reach south of 48oN decreased dramatically relative to 1998 
(from 1 384 to 22) and was the lowest number of icebergs in over 20 years.   

v)  Temperatures off Newfoundland and Labrador during 1999 were warmer than normal throughout 
most of the water column.  

vi)  The area of CIL (Cold Intermediate Layer) water was below normal from southern Labrador to the 
Grand Bank. This resulted in the CIL volume during the summer and autumn of 1999 being the 
lowest on record.  
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  vii)  The CIL waters in the Gulf of St. Lawrence warmed significantly during 1999 but the core 
temperature still remained below normal.  Further evidence of the warming in 1999 was supplied by 
the decrease in the bottom area of the Magdalen Shallows covered by temperatures <0 and <1oC.  
Cause of the warming was believed related to decreased winter cooling. 

viii)  Annual coastal sea surface temperatures (SSTs) at Boothbay Harbor and St. Andrews were above 
average, a pattern similar to the previous four years.  Halifax SSTs were about normal, representing 
a decline over 1998 levels.  

ix)  Deep-water temperatures on the Scotian Shelf (Emerald Basin) increased by upwards of 2-3°C from 
1998 levels.  Temperature increases were also recorded in Georges Basin in the Gulf of Maine and 
the southwestern Scotian Shelf.  The warm temperatures in the deep basins on the Scotian Shelf and 
in the Gulf of Maine were due to the on-shelf penetration of Warm Slope water from the shelf break 
region. 

x) The cold Labrador Slope water observed in 1998 along the shelf edge off the Scotian Shelf retracted 
to its normal position around the Laurentian Channel.  Along the Middle Atlantic Bight and Scotian 
Shelf it was replaced by Warm Slope water and represents a return to conditions that have generally 
persisted since the 1970s.   

xi) Warmer-than-normal waters were observed over substantial portions of the bottom and at 
intermediate waters over the northeastern Scotian Shelf for the first time since the mid-1980s.  

xii) Density stratification on the Scotian Shelf continued high during 1999.   

xiii) Both the shelf/slope front and the north wall of the Gulf Stream moved northward during 1999. 
While the Stream still remained south of its long-term mean, the Shelf/Slope front moved north of its 
climatological mean position. 

 
5.   Recommendations Based on Environmental Conditions in 1999  
 

A discussion followed the presentation of the environmental conditions for 1999.  It initially focused upon the 
possible effect of temperatures on catchability and whether this could explain the improved cod catches on the 
Grand Banks that were reported in SCR Doc. 00/20.  Opinions were divided but it was noted that the number of 
cod collected was still very low.  It was suggested that a similar analysis comparing bottom-temperatures and 
distributions should be performed with yellowtail flounder since they have been very abundant in recent years.  
It was stated that when the yellowtail flounder abundance was low, they were confined to the Southeast Shoal 
of the Grand Bank but have been spreading into the southern areas of Div. 3L.  It was also noted that 
temperature might effect not only distribution or catchability, but also growth.  This had been discussed in a 
previous NAFO meeting in regards to warming around Iceland.  No specific recommendations were felt to be 
required at this time, however. 

 
The Chairman reminded STACFEN members the importance of ensuring that their environmental data are 
submitted to MEDS for archiving, and in a timely manner.  Again, no specific recommendation to Council was 
felt to be required at this time. 

   
6. Environmental Indices (implementation in the assessment process) 
 
 No new information was available to the Committee. 
 
7. Russian/German Project Data Evaluation (SCR Doc. 00/2, 00/5) 
 
 The Chairman presented the Fourth and Fifth Reports on the Joint Russian/German Project "Assessment of 

short-time climatic variations in the Labrador Sea".  A Workshop was held on 23-30 August 1999 in 
Murmansk, Russia.  Using historical data, the interannual variability of the slope trapped boundary currents 
along the Seal-Island-Cape Farewell Section, as well as the temporal changes of sea-surface temperature (SST) 
and the North Atlantic Oscillation (NAO) Index correlation patterns in the Labrador Sea region were analyzed.  
A second Workshop was held on 10-14 April 2000 in Hamburg, Germany.  The relationship between physical 
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variables (air temperatures, winds and SSTs) and cod recruitment off West Greenland and Iceland were 
analysed.   Results included a significant relationship between wind and recruitment of West Greenland cod.  
During April, northerly winds off southern Greenland and easterly winds in the Denmark Strait favour higher 
recruitment.  During summer, easterly winds west of Iceland favour good recruitment.  The next workshop 
within this project is scheduled for 6-10 November 2000 in Murmansk, Russia.  

 
8. ICES/NAFO Symposium on Hydrobiological Variability  
 
 In 1998, STACFEN recommended that NAFO co-sponsor, along with ICES, the planned Symposium on 

Hydrobiological Variability during the 1990s to be held in 2001 in Edinburgh, Scotland.  The co-convenors are 
to be Jens Meincke (Germany) and Bob Dickson (UK). The ICES Oceanic Hydrography Working Group has 
supported the joint sponsorship.  The Chairman of the STACFEN, M. Stein, was appointed to the Steering 
Committee for the Symposium and K. Drinkwater is on the editorial board for publication of the symposium 
proceedings.  Given that both NAFO and ICES have been proposing to hold similar symposia on the review of 
the 1990s early in the next decade, a single symposium was felt to be more efficient.  In addition to allowing the 
traditional regional focus that separate symposium would foster, the joint meeting will provide the opportunity 
to place both the ICES and NAFO areas into a larger-scale perspective through comparisons of different areas 
around the North Atlantic.    

 
 At the 1999 meeting of STACFEN, the Committee proposed a recommendation that NAFO's financial 

contribution to the Joint ICES/NAFO Symposium include the equivalent of GBP 3 500 to cover the cost of the 
art exhibition. This recommendation was presented to the Standing Committee on Finance and Administration 
(STACFAD). STACFAD had concerns with the amount of the contribution considering NAFO's emphasis on 
budget restraints. There were also concerns with the appropriateness of NAFO funding the transportation of 
artwork to the Symposium. STACFAD was, however, not opposed to providing a contribution to the joint 
ICES/NAFO Symposium in August 2001 and requested that the Scientific Council review its request in light of 
the foregoing concerns for reference back to STACFAD at the next Annual Meeting in 2000. STACFEN agreed 
the Chairman should present the new recommendation below, which was accepted by the Committee. 

 
 STACFEN recommended that NAFO's financial contribution to the Joint ICES/NAFO Symposium on 

"Hydrobiological Variability During the 1990s", August 2001, Edinburgh, Scotland, include the equivalent of 
GB 3 500 (approximately CDN $8 000) to cover partial costs of conducting the Symposium.    

 
9.  National Representatives 
 
 STACFEN noted the national representatives responsible for hydrographic data submission to MEDS are: E. 

Valdes (Cuba), E. Buch (Denmark), A. Battaglia (France), F. Nast (Germany), H. Okamura (Japan), R. Leinebo 
(Norway), A.J. Paciorkowski (Poland), J. Pissarra (Portugal), F. Troyanovsky (Russia), L.J. Rickards (United 
Kingdom) and K.J. Schnebele (USA).  

 
 The issue of whether new representatives such as the Baltic States should have national representatives 

responsible for hydrographic data submission was raised but no decision was made.   
 
10.  Other Matters 
 

The Chairman noted that he has been in the office for sixteen years and will be stepping down after the Annual 
Meeting in 2001.  STACFEN agreed that at the June 2001 Meeting, a new Chairman will have to be elected, 
and anyone wishing to assume the Chair or wishing to nominate someone to the position should contact the 
present Chair or the NAFO Secretariat intersessionally. 

 
11. Acknowledgements 
 
 The Chairman closed the meeting by thanking the participants for their contributions and co-operation, the 

Invited Speaker for his interesting lecture, the rapporteur for taking the minutes, and the NAFO Secretariat for 
providing the scientific papers in due time and excellent quality on the NAFO Website, and in printed version. 
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APPENDIX II.  REPORT OF THE STANDING COMMITTEE ON RESEARCH 
COORDINATION (STACREC) 

 
Chairman:  R.K. Mayo Rapporteur: D. G. Cross 
 
 The Committee met at the Alderney Landing, 2 Ochterloney Street, Dartmouth, Nova Scotia, Canada, during 1-
15 June 2000, to discuss matters pertaining to statistics and research referred to it by the Scientific Council. 
Representatives attended from Canada, Cuba, Denmark (in respect of Faroe Islands and Greenland), Estonia, 
European Union (France, Germany, Portugal, Spain and United Kingdom), Japan, Russian Federation and United 
States of America.  The Assistant Executive Secretary was in attendance. 
 
1. Opening 
 

The Chairman opened the meeting by welcoming the participants.  D. Cross (EU) was appointed rapporteur. 
 

2. Review of Recommendations in 1999 
 
 a) From the June 1999 Meeting 
 

i) STACREC had recommended that the Chairman of the Scientific Council interact with the 
Chairmen of the General Council and the Fisheries Commission in establishing a cooperative and 
integrated approach to ensure the continued development and enhancement of the NAFO Website. 

 
 STACREC noted several major enhancements to the NAFO website, including the availability of 

1960-99 21A data-files. 
 
ii) STACREC had recommended that the (error) detection exercise should be repeated at short 

intervals at the discretion of the NAFO and FAO Secretariats. 
 
 STACREC noted this exercise has been included in Secretariat’s program of work particularly in 

relation to developing the STATLANT 21 database on the NAFO website. 
 
iii) STACREC had recommended that STACFIS consider appointing a Designated Expert for 

elasmobranch species. 
 
 STACFIS accepted and acted upon this recommendation at the June 1999 Meeting with the 

nomination of D. Kulka (Canada) as Designated Expert. 
 
iv) STACREC had recommended that the ad hoc Working Group on Protocol for Scientific Data 

Collection should work intersessionally to define the type of data from the Observer Program 
needed for Scientific Council assessment work as requested by STACTIC during the Joint 
STACTIC/Scientific Council Meeting at the Annual Meeting, 1998, and develop a complete package 
of observer collection protocols, data forms, instructions and codes, for presentation to Scientific 
Council at the September 1999 Meeting. 

 
The Working Group reported to STACREC at its September 1999 Meeting (page 24, 1999 Sci. 
Coun. Rep., 1999, p. 24) and the topic was further discussed during this meeting (see Section 6 
below). 

 
 b) From the September 1999 Meeting 
 

v) STACREC had recommended that the Working Group on NAFO Observer Protocol communicates 
by email with STACREC members during development of the coding and sampling procedures in 
order to ensure concurrence with the recommendation tabled by STACTIC for consideration during 
the proposed STACTIC intersessional meeting in 2000. 
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 See STACREC Section 6 below for discussion. 
 
vi) STACREC had recommended that noting that STACTIC will call an intersessional meeting in 2000 

on Observer Protocol, M. Showell (Canada) and D. Kulka (Canada) should represent Scientific 
Council at that meeting. 

 
 It was noted that the STACTIC Meeting is scheduled for 26-30 June 2000.  D. Kulka (Canada) will 

represent Scientific Council (see STACREC Section 6). 
 
vii) STACREC had recommended that the Assistant Executive Secretary and STACREC Chairman 

attend the 19th Session of CWP in Noumea, New Caledonia in July 2001. 
 
 The Council accepted this recommendation.  Further discussions are reported in STACREC Section 

3.b.ii. below. 
 
viii) STACREC had recommended that the Assistant Executive Secretary and the STACREC Chairman 

attend the CWP intersessional meeting in Copenhagen, Denmark in February 2000 and report 
proceedings to the Scientific Council in June 2000. 

 
 The Assistant Executive Secretary attended the CWP intersessional meeting in Copenhagen in 

February 2000.  See STACREC Section 3b.i. below. 
 
ix) STACREC had recommended that the Designated Expert for cod in Div. 3NO complete the 

spreadsheet as proposed by the Working Group on Biological Database Exchange using the data for 
this stock and present it to the Scientific Council Meeting in June 2000. 

 
 See STACREC Section 5 below. 
 

3. Fishery Statistics 
 

a) Progress Report on Secretariat Activities in 1999/2000 
 

i) Acquisition of STATLANT 21A and 21B Reports for Recent Years 
 

The Assistant Executive Secretary outlined the status of the STATLANT data submissions for recent 
years.  The following table shows the dates STATLANT 21A and 21B submissions were received at 
the Secretariat up to June 2000. 
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     STATLANT 21A (deadline, 15 May)                        STATLANT 21B (deadline, 30 June) 
Country/                                                          
Component 1997 1998 1999 1997 1998 1999 
 
BGR - - - - - - 
CAN-M 22 Jun 98 10 May 99  12 May 00 12 Jan 99 30 Nov 99 - 
CAN-N 02 Jun 98 14 Jul 99 18 May 00 14 Jul 99 25 Feb 00 - 
CAN-Q 15 May 98 10 May 99 - 02 Sep 98 04 Nov 99 - 
CUB 10 Aug 99 10 Aug 99 01 Jun 00 10 Aug 99 10 Aug 99 01 Jun 00 
EST 27 May 98 17 May 99 03 May 00 27 May 98 21 Oct 99 03 May 00 
E/DNK 02 Feb 99 07 Jun 99 17 May 00 23 Mar 99 27 Mar 00 - 
E/FRA-M No fishing No fishing No fishing No fishing No fishing No fishing 
E/DEU 23 Mar 98 23 Apr 99 04 May 00 23 Mar 98 27 Apr 99 - 
E/NLD No fishing No fishing - No fishing No fishing - 
E/PRT 24 Apr 98 26 Apr 99 16 May 00 14 Sep 98 27 Aug 99 - 
E/ESP  14 Sep 98 01 Jun 99 29 May 00 14 Sep 98 07 Sep 99 - 
E/GBR 30 Mar 99 11 May 99 No fishing 30 Mar 99 29 Mar 00 No fishing 
FRO 03 Feb 99 - - - - - 
GRL 28 May 98 28 May 99 - 03 Feb 99 26 Oct 99 - 
ISL 24 Jul 98 07 Jun 99 26 May 00 12 Nov 98 23 Nov 99 - 
JPN 14 Apr 98 29 Apr 99 11 Apr 00 14 Apr 98 14 Apr 99 11 Apr 00 
KOR No fishing No fishing - No fishing No fishing - 
LVA 22 Apr 98 14 May 99 12 May 00 04 Jun 98 14 May 99 12 May 00 
LTU 17 Feb 98 29 Nov 99 - 29 Nov 99 29 Nov 99 - 
NOR 20 Nov 98 25 May 99 09 May 00 21 Jun 99 - - 
POL - 10 May 99 - - 14 Oct 99 - 
ROM - - - - - - 
RUS 02 Apr 98 01 Jun 99 04 May 00 08 Jul 98 01 Jun 99 - 
USA - - - - - - 
FRA-SP 29 Jan 99 02 Jun 99 04 May 00 29 Jan 99 02 Jun 99 11 May 00 
HND* - - - - - - 
VEN* - - - - - - 
 
*  Non-Contracting Party. 
 
 
  ii) Publication of Statistical Information 

 
The Assistant Executive Secretary reported that no volumes of the NAFO Statistical Bulletin had 
been published since Volume 43, with 1993 data.  Volume 44 was still delayed by the absence of 
data from the USA for 1994 and volumes 45-48 were delayed by the absence of data for 1995-98 
from the Faroe Islands and the USA.  The situation on the submission of the data for 1994-98 is 
shown in the following table. 

 
List of countries that have not submitted STATLANT 21A and 21B data through 1994-98.  

 
 STATLANT 21A STATLANT 21B 
     
1994 1995 1996 1997 1998 1994 1995 1996 1997 1998 
 
USA USA USA USA Faroe Is.  USA Faroe Is.  Faroe Is.  Faroe Is.  Faroe Is. 
    USA  USA USA USA USA 

 
STACREC regretted this situation, noting the work of the Scientific Council is seriously jeopardized 
and the publication of the Statistical Bulletin is seriously delayed.  Thus STACREC recommended 
that the Executive Secretary write to the national delegates of the USA and Denmark (in respect of 
Faroe Islands and Greenland) with reference to their obligations on the submission of data to 
NAFO.  STACREC further recommended that the Scientific Council should prepare a document for 
submission to the General Council and the Fisheries Commission on the adverse effect the absence 
of the STATLANT 21A and 21B data was having on the work of the Scientific Council. 
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STACREC reviewed SCS Doc. 00/12 (“Historical Nominal Catches for Selected Stocks”) and noted 
that, while it was useful, the tabulations were of the official STATLANT 21A data and were not 
necessarily the data used in the STACFIS assessment work.  It was considered that the latter data 
should be documented and, accordingly, STACREC recommended that the Secretariat should 
extract from Scientific Council reports the annual estimates of the total catches for each stock for the 
period from 1985 used by STACFIS in its assessment work and report them alongside the annual 
STATLANT nominal catches.  

 
  iii) Considerations on Internet Site for Statistical Data 

 
D. Cross (EU) reported on collaboration between NAFO, EUROSTAT and FAO in reformatting the 
NAFO STATLANT 21A data files for preparing a user-friendly database for consultation on the 
NAFO website.  The FAO FISHSTAT Plus software was used to demonstrate a preliminary version 
of the software which, when fully developed, would be made available for down-loading from the 
NAFO internet site.  STACREC welcomed this development which was considered to be a useful 
extension of services to data users and thanked EUROSTAT and FAO for their collaboration in this 
work. 

 
  iv) Interagency Data Harmonization (NAFO/FAO) 

 
The Assistant Executive Secretary reported that although in the last year there had been no formal 
exercise to detect discrepancies between the NAFO and FAO databases, the close collaboration 
between the two organisations and the exchange of data between them has contributed significantly 
to the harmonisation of the data.  The development of the FISHSTAT Plus database is also 
enhancing this process 

 
  v) Elasmobranch Species 

 
STACREC reviewed the list of Elasmobranch species for which catch statistics are to be requested 
from national authorities on the STATLANT questionnaires.  It was agreed that four additional 
species should be added to the list, which then is as follows. 

 
Code Short name Common name Scientific name Abbreviation Category 
452 Spiny dogfish Spiny (picked) dogfish Squalus acanthias DGS 3 
460* Sand tiger Sand tiger shark Odontaspis taurus CCT 3 
462 Porbeagle Porbeagle Lamna nasus POR 3 
464 Shortfin mako Shortfin mako shark Isurus oxyrinchus SMA 3 
470 Sharpnose shark Atlantic sharpnose shark Rhizoprionodon terranovae RHT 3 
467* Dusky shark Dusky shark Carcharhinus obscuru s DUS 3  
468* Blue shark Great blue shark Prionace glauca BSH 3 
473 Boreal shark Boreal (Greenland) shark Somniosus microcephalus GSK 3 
472 Black dogfish Black dogfish Centroscyllium fabricii CFB 3 
474 Basking shark Basking shark Cetorhinus maximus BSK 3 
480 Little skate Little skate Leucoraja erinacea RJD 3 
482* Arctic skate Arctic skate Amblyraja hyperborea RJG 3 
484 Barndoor skate Barndoor skate Dipturus laevis RJL 3 
487 Winter skate Winter skate Leucoraja ocellata RJT 3 
490 Spinytail skate Spinytail (Spinetail) ray Bathyraja spinacauda RJQ 3 
488 Thorny skate Thorny skate (starry skate) Amblyraja radiata RJR 3 
489 Smooth skate Smooth skate Malacoraja senta RJS 3 
 
*   Additions since 1999. 
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 b) CWP Sessions 2000/2001 
 

i) Report on the CWP Intersessional Meeting, Copenhagen, 10-16 February 2000 
 

STACREC noted that the CWP Intersessional Meeting consisted of two Working Groups (the 
Working Group on Publication of Integrated Catch Statistics for the Atlantic, 10-11 February 2000, 
and the Working Group on Precautionary Approach Terminology, 14-16 February 2000), held at 
ICES Headquarters, Copenhagen, Denmark.   
 
D. Cross (EU, CWP Chairman) reported on the discussions in the Working Group on Publication of 
Integrated Catch Statistics for the Atlantic.  The following organisations were represented:  ICCAT, 
ICES, EUROSTAT, FAO and NAFO, the latter in the persons of W. Brodie and the NAFO Assistant 
Executive Secretary.  The discussions centred on a proposal from the CWP 18th Session to produce a 
CD-ROM of Integrated Catch Statistics using the FAO FISHSTAT Plus software.  It was agreed that 
this CD-ROM would integrate the STATLANT A data (or their equivalent) from Convention for the 
Conservation of Antarctic Marine Living Resources (CCAMLR), Fisheries Committee for the 
Eastern Central Arctic (CECAF), Fisheries and Agriculture Organisation (FAO), General Fisheries 
Council for the Mediterranean (GFCM), International Commission for the Conservation of Atlantic 
Tunas (ICCAT), International Council for the Exploration of the Sea (ICES) and NAFO and that, in 
selecting data for this integrated data file, priority would be given initially to ICCAT data (for tuna 
species), then regional agency data and finally to FAO data.  As well as the integrated data-file the 
CD-ROM would contain the individual data-bases of the agencies.  It was anticipated that the draft 
CD-ROM version would be available in time for the NAFO Annual Meeting in September 2000, for 
review and comments by NAFO members. 
 
STACREC noted that the Working Group on Precautionary Approach Terminology was chaired by 
W. R. Brodie (Chairman of the Scientific Council) and that the report of that meeting would be 
addressed by the Scientific Council (see Scientific Council Section III.1). 

 
  ii) CWP 19th session, July 2001 
 

The preliminary list of topics to be included in the agenda for the CWP 19th  session  proposed at the 
intersessional meeting (see SCS Doc. 00/7) were noted.  STACREC was informed that the agenda 
for the CWP 19th session would be finalised at another CWP intersessional meeting at FAO 
Headquarters (Rome) in February 2001 immediately prior to or following the Second Meeting of 
FAO and Non-FAO Regional Fishery Bodies or Arrangements. 
 
STACREC discussed the attendance of Scientific Council nominees at CWP sessions as well as at 
important meetings of other international organisations.  It was noted that the attendance of the 
Assistant Executive Secretary at such meetings was usually financed from the NAFO budget but that 
other nominees, particularly key officers of the Scientific Council had no financial support from the 
NAFO budget. STACREC was concerned that the STACREC Chairman was unable to attend the 
CWP Intersessional Meeting in February 2000 due to lack of financial support. 
 
STACREC reiterated its view that participation by Secretariat officers as well as Scientific Council 
officers nominated to attend important meetings of international organizations such as CWP should 
be supported by the NAFO budget.  Accordingly STACREC recommended that for the fiscal year 
2001, the following nominees be supported by the NAFO budget for meeting attendance:  i) the 
Assistant Executive Secretary to the February 2001 meeting of the FAO and Non-FAO Regional 
Fishery Bodies or Arrangements and the associated CWP Intersessional Meeting at FAO 
Headquarters, Rome, Italy, and ii) the Assistant Executive Secretary and the STACREC Chairman to 
the CWP 19th Session in Noumea, New Caledonia (9-13 July 2001). 
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4. Research Activities 
 
a) Biological Sampling 

 
  i) Report of Activities in 1999/2000 
 

STACREC noted and reviewed the listings of Biological Sampling Data prepared by the NAFO 
Secretariat.  These listings (SCS Doc. 00/10) include biological sampling data for 1999 reported to 
the Secretariat prior to the present meeting. 

 
  ii) Report by National Representatives on Commercial Sampling 

 
Cuba:  Samples were obtained in the shrimp fishery in Div. 3M in December 1999.  Length 
composition of shrimp samples were obtained by one observer on board the vessel. 
 
Denmark/Greenland: Subarea 1: samples from the trawl fisheries for shrimp and Greenland halibut 
were taken at sea.  Length composition of shrimp samples were carried out by observers on-board 
the vessels. Samples of Greenland halibut, cod, snow crab, salmon and scallops were taken at ports 
of landings. Div. 3M: the fishery for shrimp in Div. 3M was not sampled in 1999.  
 
EU-France: Data on catch rates, length composition of catches were made available for the French 
trawl fishery of Greenland halibut in Div. 2J, 3L and 3M.  
 
EU-Germany: No fishing in 1999. 
 
EU-Portugal:  Data on catch rates, length and age composition were obtained from trawl catches for 
Greenland halibut (Div. 3LMNO). Data on length and age composition of the catch were obtained 
for cod (Div.3M) and redfish (Div. 3M). Data on length composition of the catch were obtained for 
cod (Div.3NO), redfish (Div. 3LNO), American plaice (Div. 3LNO), yellowtail flounder (Div. 
3NO), roughhead grenadier (Div. 3LMN) and witch flounder (Div. 3LNO). 

 
EU-Spain:  Length composition samples obtained from observers on-board the freezer trawl and 
pair-trawl fleet were available for Greenland halibut in Div. 3LMNO, roughhead grenadier in Div. 
3LM, roundnose grenadier in Div. 3LM, witch flounder in Div. 3LMNO, American plaice in Div. 
3LNO, yellowtail flounder in Div. 3N, thorny skate in Div. 3N, cod in Div. 3N and redfish in Div. 
3LNO. In addition, data on age composition of the catch were obtained for Greenland halibut in Div. 
3LMNO and roughhead grenadier in Div. 3LM. 
 
Russia:  Samples were obtained from commercial bottom trawl fishery directed to Greenland halibut 
in Div. 3LMNO and 1D. The length, age data of Greenland halibut, roughhead grenadier, redfish, 
American plaice, other flatfishes, sharks and skates were collected by observers on-board the 
trawlers during January-December 1999 (in Subarea 3) and during September-October  (in Div. 1D). 
Data on catch rates were taken as well. 

 
  iii) Report on Data Availability for Stock Assessments (by Designated Experts) 

 
Available data from commercial fisheries relevant for stock assessment on a stock by stock basis 
were prepared with inputs from Designated Experts. 
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Table 1. Available data from the commercial fisheries related to stock assessment (1999).  (+ is data available).  
 
 Biological Sampling 
                                                               
Stock Country1 Catch CPUE Sex Length Age Individual Wt. Maturity 
 
Cod in 2J3KL CAN + + + + + + +  
 
Cod in 3M EU/PRT +   + +  
 
Cod in 3NO EU/PRT +   + 
 EU/ESP  +   + 
 CAN +  + + + 
 
Redfish in SA1 GRL + 
 
Redfish in 3M EU/PRT +  + + +  + 
 EU/ESP  + 
 JPN + 
 RUS +  + + 
 NCP + 
 
Redfish in 3LN CAN + 
 JPN + 
 EU/FRA + 
 EU/PRT +   + 
 EUESP  +   + 
 RUS +  + + + +  
 
American RUS +  + + 
  Plaice in 3M JPN + 
 EU/PRT + 
 EU/ESP  + 
 FRO + 
 
American CAN-M + 
  Plaice in CAN-N +   + + 
  3LNO RUS + 
 
Witch  CAN + 
  flounder in 3NO EU/ESP  + 
   EU/PRT +   + 
 RUS +   +  
 
Yellowtail CAN + + + + 
  flounder EU/ESP  +  + + 
  in 3LNO EU/PRT +   + 
 RUS +   + 
 
 Greenland EU/DEU + + 
  halibut in RUS + + + + + +  
  SA0 + 1B-F CAN + +   + + 
 GRL + +  + 
 NOR + +   
 
Greenland GRL +  + + + + + 
 halibut in 1A 
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Table 1 (Continued).    
 
 Biological Sampling 
                                                               
Stock Country1 Catch CPUE Sex Length Age Individual Wt. Maturity 
 
Greenland CAN + +  + + 
  halibut in  EU/PRT + + + + + 
  SA 2+3 EU/ESP  +  + + + + + 
 JPN + 
 RUS + + + + +  + 
 FRA + + + + +  
 
Roundnose RUS + 
 grenadier GRL +  
 SA 0+1 
 
Roughhead EU/ESP  + + + + + + + 
 grenadier EU/PRT + +  +  + 
 SA 2+3 RUS +  + + +  + 
 
Capelin in 3NO  No data available  
 
Elasmobranchs EU/ESP  + 
 RUS + 
 CAN + 
 USA + 
 
Squid in SA 3+4 CAN 313 +  + 
 
Other GRL + 
  Finfish in SA1 
 
Shrimp in 3L  + + + + +  + 
 
Shrimp in 3M   
 
Shrimp in SA 0+1 GRL + + + +  
 
Shrimp in EU/DNK + + 
  Denmark Strait     FRO + + 
 GRL + + + +   + 
 ISL + + + +   + 
 NOR + 
 
1   Country or Component abbreviations as found in NAFO Statistical Bulletin;  'NCP' refers to estimates of non- 

Contracting Parties `who did not report catches to NAFO. 
  

 
 

b) Biological surveys 
 

  i) Review of Survey Activities in 1999 
 

An inventory of biological surveys conducted in 1999 as submitted by National Representatives and 
Designated Experts was prepared by the Secretariat  
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Table 2. Inventory of biological surveys conducted in the NAFO Area during 1999. (1Country or Component abbreviations as in 

NAFO Statistical Bulletin) 
 
 No. of 
Subarea Division Country 1 Month Type of survey  sets 
 

Stratified-random Surveys 
 
0 A CAN-C+A 10 Greenland halibut deep-sea trawl 66 
1 A GRL 5-6 Snow crab 50 (12) 
 B  5-6 Snow crab 66 (12) 
 A-F  7-9 Shrimp and groundfish trawl 230 
 C-D  7-8 Greenland halibut deep-sea trawl 38 
 BCDEF EU/DEU 10, 11 Demersal fish 67 
2+3 GHJ+ 
 KLMNO CAN-N 9-12 Groundfish/shellfish trawl 821 
3 LNO  4-6 Groundfish/Shellfish trawl 315 
 NO EU/ESP  5 Groundfish 134 
 M EU/ESP&PRT 7 Groundfish 135 
 P CAN-N 4 Groundfish/Shellfish trawl 171 
3+4 Pn+RST CAN-Q 8-9 Summer multidisciplinary survey in the Estuary 246 
       and Gulf of St. Lawrence 
4 X USA 3,4 Spring bottom trawl 27 
 X  6 Ecosystem monitoring 9 
 X  8,9 Ecosystem monitoring  8 
 X  10,11 Autumn bottom trawl 39 
 X  11 Ecosystem monitoring 8 
5 YZ  3,4 Spring bottom trawl 189 
 YZ  6 Ecosystem monitoring 50 
 YZ  7,8 Northern shrimp 61 
 YZ  8,9 Ecosystem monitoring 68 
 YZ  10,11 Autumn bottom trawl 242 
 YZ  11 Ecosystem monitoring 66 
 Z  2 Winter bottom trawl 53 
 Z  7 Surf clam/ocean quahog 136 
 Z  8 Sea scallops 210 
6 ABC  2 Winter bottom trawl 94 
 ABC  3 Spring bottom trawl 192 
 ABC  5 Ecosystem monitoring 23 
 ABC  7 Sea scallops 194 
 ABC  9,10 Autumn bottom trawl 199 
 ABC  6,7 Surfclam/Ocean Quahog 470 
 ABC  11 Ecosystem monitoring 33 
 BC  5 Apex predators 24 
 

Other Surveys  
 
1 A GRL 7-8 Longline, inshore Greenland halibut 36 
 D  6-7 Gillnets, inshore juvenile cod 72 
2 J CAN-N 1 Cod acoustic 171 
2+3 J+KLM   7 Physical/biological oceanography 
 J+KLMNO  8 0 group cod/capelin trawl 149 
3 LMNO EU-ESP 4 Selectivity 62 
 K CAN-N 9 White Bay pre-recruit snow crab  
 K  9 Snow crab comparative fishing and selectivity 
 KL  5 Capelin acoustic/trawl 
 KL  11-12 Inshore cod and herring acoustics  
 L  4-5 Inshore cod acoustics 
 L  6 Juvenile cod habitat acoustics 
 L  6 Bonavista Bay and Northeast Avalon snow crab trap/trawl 
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Table 2. Continued. 
 
 No. of 
Subarea Division Country 1 Month Type of survey  sets 
 

Other Surveys  
 
3 L  8 Bonavista Bay cod habitat and acoustics 
 L  9-10 Conception Bay snow crab trap. trawl 
 LNO  11 Physical and biological oceanography  
 Ps  3-4 St. Mary’s/Placentia Bay herring acoustics  
 Ps  4 Inshore pre-spawning cod trawl/acoustics 
 Ps  4 Inshore cod tagging  
 Ps  6 Post spawning cod  
4 R  9 Iceland scallops 
 R CAN-Q 10 Newfoundland west coast herring acoustic survey 
 R  11 Study of the cod movements in LaPoile Bay, Newfoundland 
 RST  6 Water and fish 105 
 S  5 Population dynamics of snow crab in Sainte-Marguerite Bay 28 
 S  6-7 Growth and natural mortality of the Iceland scallop off the  
       Middle North Shore 
 ST  5-10 Abundance, distribution and growth of juvenile shrimp  
       in the Estuary and Gulf of St. Lawrence 
 ST  7-8 Snow crab survey research survey in the Estuary and   
       northeastern Gulf of St. Lawrence 
 ST  8-9 Zooplankton biomass assessment in the Estuary 60 
       and Gulf of St. Lawrence 
 T  2-3 Sampling of young grey seals   
 T  4 Sampling of pelagic and benthic species near Les Escoumins wharf  
 T  5 Inter-annual variations of the larvae production by redfish females  12 
 T  5-10 Monitoring of the planktonic communities (zoo and phyto)  
       and the marine enivironment in the Laurentian Channel 
 T  6 Fish sampling – Le Bassin, Havre Aubert 
 T  6 Sampling of live cod and varous benthic organisms 40 
 T  7-8 Acoustic mapping of the grounds off Magdalen Islands  
      using the EM -1000 echosounder 
 T  7 Hypoxic areas – Chenal Saguenay 
 T  8 Distribution, abundance and biology of scallops off Magdalen Islands102 
 T  9 Abundance assessment of the lobster and rock crab 77 
       of Îles-de-la-Madeleine 
 T  9 Characterization of the exploited urchin aggregations  
 T  10 Sampling of live cod, shrimp and other groundfish 
 X  6 Mackerel eggs and larvae in St.. Margarets Bay 27 
 X USA 7-9 Northern right whale  
5 Y  6,7 Gulf of Maine cod closed area 17 
 YZ  7-9 Northern right whale  
 YZ  9,10 Herring hydroacoustics  
 Z  1 GLOBEC broad scale 80 
 Z  2 GLOBEC broad scale 79 
 Z  3 GLOBEC broad scale 78 
 Z  3 Essential fish habitat  
 Z  3 ESDIM gear comparison  
 Z  3,4 Harbor porpoise  and hydroacoustic  
 Z  4 GLOBEC broad scale 81 
 Z  5 GLOBEC broad scale 83 
 Z  6 GLOBEC broad scale 41 
 Z  6 Closed Area II benthic habitat  
 Z  7 Closed Area I benthic habitat  
6 AB  3,4 Harbor porpoise & hydroacoustic  
 AB  7-9 Northern right whale  
 ABC  2 Deepwater systematics  
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ii) Surveys Planned for 2000 and Early-2001 
 

An inventory of biological surveys planned for 2000 and early-2001 as submitted by National 
Representatives and Designated Experts was prepared by the Secretariat. 

 
Table 3. Biological surveys planned for the NAFO Area in 2000 and early-2001.(1 Country or Component abbreviations from 

NAFO Statistical Bulletin) 
 

Area/Div. Country1 Type of Survey Dates 

 
Stratified-random Surveys - 2000  

 
1A-B GRL Snow crab May-Jun 
1C-D GRL Greenland halibut deep-sea trawl Sep-Oct 
1BCDEF EU-DEU Demersal fish Sep-Oct 
2J+3KLMNO CAN-N Multi-species trawl 10 Oct-12 Dec 
3LNO CAN-N Multi-species trawl 4 May-29 Jun 
3NO EU-ESP Groundfish May 
3M EU-ESP&PRT Groundfish Jul 
3OP CAN-N Redfish trawl 11-28 Aug 
3Ps CAN-N Multi-species trawl 7 Apr-2 May 
3+4 CAN-Q Summer multidisciplinary survey in the Estuary and 3 Aug-2 Sep 
     Gulf of St. Lawrence 
4R CAN-N Scallop  22-31 Aug 
4X+ 5YZ Ecosystem monitoring 20-27 Jan 
4X+5YZ+ USA Spring bottom trawl 15 Mar-5 May 
 6ABC  
4X+5YZ+ USA Autumn bottom trawl 5 Sep-27 Oct 
 6ABC 
4X+5YZ+ USA Ecosystem monitoring 22 May-9 Jun 
 6ABC 
4X+5YZ+ USA Ecosystem monitoring 21 Aug-1 Sep 
 6A 
4X+5YZ+ USA Ecosystem monitoring 30 Oct-17 Nov 
 6ABC 
5YZ USA Northern shrimp 24 Jul-5 Aug 
5Z+6ABC USA Winter bottom trawl 9 Feb-1 Mar 
5Z+6ABC USA Sea scallops 6 Jul-4 Aug 
6BC USA Apex predators 17 Apr-May 

 
Other Surveys  - 2000 

 
1A GRL Longline, inshore Greenland halibut Jul-Aug 
1B-F GRL Gillnets, inshore juvenile cod Jun-Jul 
2J+3KL CAN-N Offshore cod tagging 5-16 Jun 
3K CAN-N Harp seal 24 Apr-3 May 
3K CAN-N White/Notre Dame Bay snow crab trap/trawl 8-24 Sep 
3KL CAN-N Capelin acoustic/trawl 9-28 May 
3L CAN-N Bonavista Bay cod habitat and acoustics 13 Mar-3 Apr 
3L CAN-N Bonavista Bay cod habitat and acoustics 15 Jan-1 Feb 
3L CAN-N Avalon snow crab trawl/trap 19 May-3 Jun 
  Bonavista Bay snow crab trap/trawl 30 Jul-11 Aug 
  Conception Bay snow crab trap/trawl 24 Sep-6 Oct 
3L CAN-N Predator/Prey 17 Jul-1 Aug 
3LMNO CAN-N Physical and biological oceanography 22 Apr-7 May 
   14-30 Jul  
3Ps CAN-N St. Mary’s Bay/Placentia Bay herring acoustics 13 Mar-3 Apr 
3Ps CAN-N Cod tagging 31 Mar-10 Apr 
3Ps CAN-N Inshore cod tagging 25 Apr-10 May 
3Ps CAN-N Cod tagging/tagging mortality 1-14 Nov 
4S CAN-Q Snow crab assessment 7-17 May 



STACREC 1-15 Jun 2000 
 

70

Table 3. Continued 

Area/Div. Country1 Type of Survey Dates 

 
Other Surveys - 2000  

 
4S CAN-Q Scallop assessment – North Shore 10-14 Jun 
  Scallop assessment – Mingan Archipelego 5-17 Jul 
4ST CAN-Q Snow crab research survey in the Estuary 18 Jul-15 Aug 
    and northeastern Gulf of St. Lawrence 
4T CAN-Q Validation of the data gathered during the winter 24-30 Apr  
    sportfishing in the Saguenay Fjord 
4T CAN-Q Prerecruitment of the northern shrimp 1-6 May 
4T CAN-Q Monitoring of the interannual variations of the number 18-24 May 
     of larvae produced by redfish females 
4T CAN-Q Sampling of live wolffishes 25-19 May 
4T CAN-Q Sampling of live cod 30 May-9 Jun 
4T CAN-Q Urchin assessment – St. Lawrence Estuary 12-17 Jun 
4T CAN-Q Mackerel egg sampling survey 14 Jun-5 Jul 
4T CAN-Q Prerecruitment of the northern shrimp 15-26 Jun 
4T CAN-Q Mackerel assessment by trawling – Magdalen Islands 27 Jun-4 Jul 
4T CAN-Q Lobster grounds mapping using the EM -1000 Aug 
  Rock crab assessment – Chaleur Bay mid-Aug 
  Sampling of live wolffishes 16-23 Aug 
  Scallop assessment – Magdalen Islands 24 Aug-4 Sep 
  Lobster assessment – Magdalen Islands 5-16 Sep 
  Sampling of live fish and invertebrates 11-15 Oct 
  Prerecruitment of the northern shrimp 17-21 Oct 
4VWX+5YZ USA Northern right whale 5 Jul-18 Aug 
4VWX+5YZ USA Northern right whale 8 Aug-1 Sep 
4X CAN-Q Sampling of live wolffishes 30 Oct-3 Nov 
4X+5Y USA CMER – GLOBEC plankton 20-25 Feb 
4X+5Y USA Porbeagle shark tagging 1-18 Aug 
4X+5YZ USA Herring hydracoustic 5-29 Sep 
5Y USA Gear testing 7-17 Feb 
5Y USA Harbor porpoise/hydroacoustic 28 Feb-17 Mar 
5Z USA Benthic habitat 19-29 Jun 
   30 Oct-9 Nov 
5Z+6A USA Fishing power 20 Mar-14 Apr 
5Z+6ABC USA Deep water systematics 27 Nov-8 Dec 

 
 
5. Report on Biological Information Database Exchange for Divisions  3NO Cod 

 
STACREC received a report on the development of a template for biological information exchange for Div. 
3NO Cod and a report of the ICES experience in developing similar data exchange mechanisms.  STACREC 
agreed to a one-year trial of the Div. 3NO Cod template and it was proposed that the STACFIS assessments 
could be used to indicate where a wider application of this template might be appropriate. 

 
6. Report of the Working Group on NAFO Observer Protocol 

 
STACREC reviewed progress made by the Working Group since the September 1999 Scientific Council 
Meeting.  Forms for recording catch, effort and biological data were developed and reviewed by STACREC.  A 
subgroup was appointed to review additional forms and coding instructions developed by the EU.  It was noted 
that, aside from some additional summary forms, data elements contained on the EU forms essentially 
overlapped those on the draft NAFO Observer forms.  It was decided that the NAFO Observer forms, 
augmented by additional data elements from the EU forms and a set of coding instructions, would be presented 
to STACTIC at its June 2000 Meeting by D. Kulka (Canada).  It was proposed that an SCS Document using the 
subgroup compilation (SCS Doc. 00/23) be presented. 
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7. Review of SCR and SCS Documents 
 
a)  The results of silver hake young-of-the-year feeding research in the Scotian Shelf Area based on long-term 

data (1982-91) were presented (SCR Doc. 00/3). Feeding peculiarities in relation to fish growth, inter 
annual variations of food compositions and feeding rate for autumn-winter were shown. The attempt was 
made to assess food supply by year. The research show that the young silver hake survival from July-
August to October-November was affected by feeding conditions as indicated with food consumption and 
condition indices. Cannibalism of pelagic young silver hake seemed to increase in the years with 
unfavourable food condition as well as in the case of  appearance of strong year-classes. 

 
b) An analysis of silver hake stock dynamics had been carried out for the period from 1962 to 1996 (SCR 

Doc. 00/4).  An attempt was made to obtain an idea of the general trends in silver hake stock state during 
earlier years starting from 1920s when no systematic research of the latter was performed. The results 
obtained show that in 1960s, the late-1970s, the late-1980s to early-1990s the stock size was at the level 
"worse and much worse than average", while in the late-1960s, the first half of 1970s, the first half of 1980s 
and probably in the second half of 1990s, it was at the level "better and much better than average". Results 
of extrapolation allow to suppose that strong and rather regular fluctuations of silver hake abundance took 
place also in period from 1920s to 1960s.    

 
c) The United States Research Report (SCS Doc. 00/14) was presented. The status of 19 stocks in Subareas 5 

and 6 was updated, including the status of Illex illecebrosus, for which the US autumn 1999 survey biomass 
index was among the lowest observed. The presentation included information about ongoing studies on the 
effects of mobile gear, variables affecting the quality of nursery habitat, bay scallops, many species of 
finfish, lobster, marine mammals, food web dynamics, aging studies, and observer operations. 
 

8. Other Matters 
 

a) Tagging Activities 
 
STACREC reviewed the list of tagging activities carried out in 1999 (SCS Doc. 00/5) compiled by the 
Secretariat, and requested national representatives to up-date the list during this meeting  
 
A 5-year tagging program directed at yellowtail flounder on the Grand Bank (Divisions 3LNO) was begun 
in May 2000. The project is designed to study and measure movements, stock size, exploitation, mortality, 
longevity, and growth rates. Each May from 2000-2004, a 12-day trip is planned onboard a Canadian 
commercial trawler to tag at least 5000 yellowtail flounder with Petersen disc tags and 200 fish with 
archival electronic tags (data storage tags or DSTs). As done in 2000, Petersen discs of 2 different colors 
and reward values (red $20 and pink $100) will be applied, some as single tags and some as double, to 
allow estimates of tag loss and recapture reporting rates.  

 
The tagging program is designed to provide estimates of exploitation, and therefore stock size if catches are 
known, to be used in annual stock assessments. Estimates of tagging mortality, tag loss and return rates will 
be available from the Petersen discs and associated laboratory/field work, and will be necessary to calculate 
exploitation rates.  The Petersen disc tags will also provide information on movement, longevity, and age 
and growth. At present, the growth and longevity of this species is in question, largely as a result of tag 
returns from experiments in the early-1990s.  DST will provide insight into seasonal movements of 
yellowtail flounder, by allowing information on the depth, temperature, and salinity of water occupied by 
tagged fish to be collected. These data can be matched to known oceanographic conditions and models to 
deduce fish movements (horizontal as well as vertical), and address questions on the substantial differences 
observed in seasonal distribution and abundance. 
 

 b) Conversion Factors 
 

There was no progress to report in the work on conversion factors. 
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 c) Comparative Fishing Between Canada and EU-Spain 
 

Canada and EU-Spain have conducted spring surveys in Div. 3NO (1971-2000 for Canada, 1995-2000 in 
the NAFO Regulatory Area for EU-Spain), using a stratified random approach. To examine differences in 
results between these 2 survey series, side-by-side comparative fishing was conducted during May 23-24, 
2000, at positions chosen from both the Spanish and Canadian surveys. Fourteen comparative sets were 
carried out on the southern Grand Bank (Div. 3N), at depths less than 90 m. 

 
The Spanish vessel Playa de Menduiña, using a Pedreira trawl, caught substantially more fish than the 
Canadian vessel Wilfred Templeman, using a Campelen trawl. For the most abundant species in the catches 
(yellowtail flounder, American plaice and thorny skate), the Spanish vessel caught more of each species on 
every set than the Canadian vessel. For yellowtail flounder, the mean ratio of catch (Spanish vessel to 
Canadian vessel) was 9.3 for numbers and 9.9 for weights. For American plaice, the ratios of catch 
numbers and weights were 10.5 and 13.3. The corresponding values for thorny skate were 12.1 for both 
catch numbers and weights. 

 
Length frequency data were collected but have not yet been analysed. Noting the differences in catches 
observed in the comparative fishing in 2000, and the potential impact on interpretation of indices of 
abundance from the Canadian and Spanish surveys, STACREC recommended that the comparative fishing  
in Div. 3NO be continued during future spring surveys conducted by EU-Spain and Canada. 

 
d) Other Business 

 
The Chairman thanked the participants, especially the rapporteur, for their valuable contributions and 
cooperation.  He extended special thanks to the Assistant Executive Secretary and other members of the 
NAFO Secretariat for their considerable assistance in document preparation and distribution.   There being 
no other business, the chairman closed the June 2000 STACREC Meeting. 
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APPENDIX III.   REPORT OF STANDING COMMITTEE ON PUBLICATIONS (STACPUB) 
 

 
Chairman: O. A. Jørgensen      Rapporteur: M.  Stein 
 

The Committee met at the Alderney Landing, 2 Ochterloney Street, Dartmouth, Nova Scotia, Canada, on 5, 7, 8, 10 June 
2000. In attendance were C. Darby (EU-UK), O. A. Jørgensen (Denmark in respect of Greenland), M. J. Morgan (Canada), V. A. 
Rikhter (Russian Federation), F. M. Serchuk (USA), M. Stein (EU-Germany), and the Assistant Executive Secretary (T. 
Amaratunga). 
 
1. Opening 
 

The Chairman welcomed the Committee. The agenda as presented in the Provisional Agenda was adopted.  M. Stein was 
appointed rapporteur. 
 

2. Review of Recommendations in 1999 
 
Recommendations in June 

 
i) STACPUB had recommended that Rule 5.1.c).(ii). of the Rules of Procedure for the Scientific Council be 

revised to eliminate the words "be chaired by the [Scientific Council] Vice-Chairman, and". STACPUB 
had also recommended that a STACPUB chairperson be elected by the Scientific Council to serve for a term 
of two years and shall be eligible for re-election.  

 
  STACPUB noted that Scientific Council endorsed these recommendations (see SCS Doc. 00/4). 
 
ii) STACPUB did not reach consensus on a proposal that STACPUB conduct its business in the future in open plenary 

sessions (as done in STACFEN, STACFIS and STACREC) with Committee membership open to all Scientific 
Council members. It had therefore recommended that the issue of STACPUB membership be elevated to the 
Scientific Council for discussion and resolution. 

 
 Scientific Council had discussed and resolved this item. Accordingly, every STACPUB meeting is open to members 

of the Scientific Council. 
 
iii) To facilitate the dissemination process STACPUB had recommended that Scientific Council Research 

Documents be submitted with an abstract of 250 words or less as described in the instructions for 
authors. SCR documents with "white" cover will be available on the NAFO website only for internal purposes. 
STACPUB had recommended that the final SCR documents ("yellow" cover)  be made available to the 
public through NAFO website. Authors were requested to check that their final manuscripts sent to NAFO are 
error free. 

 
  STACPUB noted that there has been significant progress in authors submitting SCR Documents with abstract, and in 

circulating SCR Documents through the website. 
 
iv) STACPUB had recommended that NAFO Journals 22, 23 and 24 be made available through the web as 

soon as possible, and that access to the Journal be highlighted on the main page of NAFO website. 
Further to that STACPUB had recommended that NAFO Journals prior to No. 22 be accessible through the 
web provided they are available on electronic means.  

 
 Journal Volumes 22 to 25 have been placed on the web, and attempts are being made to scan earlier issues. 
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v) STACPUB noting that further development of the website had been requested, had recommended that Scientific 
Council request a cost accounting from the NAFO Secretariat on the costs involved in maintaining and 
operating the NAFO website and FTP server. 

 
  A summary had been presented to STACPUB, noting that most website development was done within the 

Secretariat work. 
 
vi) STACPUB emphasized that information on other bodies of NAFO (General Council, Fisheries Commission) should 

also be accessible through the NAFO web. STACPUB therefore had recommended that Scientific Council Chair 
discuss with the NAFO Executive Secretary the inclusion on the website of the General Council and 
Fisheries Commission Reports. There was further discussion on the distribution and dissemination of NAFO 
science through hyperlinks from the homepages of individual NAFO scientists. STACPUB therefore had 
recommended that an ad hoc Working Group of Scientific Council be formed to explore computer 
requirements, improvement of the NAFO website and software links to enhance external awareness of 
the activities of NAFO and NAFO Scientific Council.  

 
 The matter was brought to the attention of General Council and Fisheries Commission by the Chairman of Scientific 

Council.  
 
 An ad hoc Working Group of STACPUB members was formed, which worked intersessionally by e-mail. 
 
Recommendations in September 
 
vii) STACPUB had recommended that the final issue of Scientific Council Studies using the present criteria for 

selection of papers, should include papers of the June 1999 Meeting selected by STACPUB, and the 
paper selection using the new criteria come into effect thereafter. 

 
 STACPUB noted that this recommendation has come into effect. 
 
viii) STACPUB had recommended that the Assistant Executive Secretary take the lead in drafting editorial 

guidelines for Journal papers, and that STACPUB members and editors should provide input. 
 
 The Assistant Executive Secretary informed the Committee that work was in progress according to this 

recommendation. 
 
ix) With regard to increased use of the NAFO Website and putting documents into an appropriate format (e.g. pdf files), 

STACPUB had recommended that additional resources be made available to the Secretariat, or technical 
support obtained in the form of service contracts, to develop the website for access to NAFO Journal 
publications.   

 
 STACPUB considered this issue under agenda item 6 c) of this  June 2000 meeting. 
 
x) STACPUB had recommended that the blue covered SCS documents (i.e. final) containing meeting reports 

are distributed to Designated Experts and national representatives of the Scientific Council, in 
addition to the current mailing list and website circulation 

 
 STACPUB was informed that blue covered SCS documents have been circulated accordingly. 
 
xi) STACPUB had endorsed the idea of a rotating membership, and had recommended that Scientific Council 

consider a change in its Rules of Procedure to accommodate the format of rotating membership of 
STACPUB.   
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 This issue was discussed in Scientific Council during the 1999 Meetings and the Rules of Procedure were changed. 
(see also Section 3 below) 

 
xii) Regarding STACPUB membership, noting that the present Rule 5.1.(c).(ii), after the modifications made in June 1999 

reads "consist of five other members appointed by the Scientific Council", STACPUB had recommended that the 
following change to the Rules of Procedure be incorporated: 

 
Rule 5.1.(c).(ii): "consist of six other members appointed by the Scientific Council.  Members 
would serve 3-year terms." 
 

 It was noted that a new NAFO Convention (the former NAFO Handbook) with changed Rules of Procedures is in 
the process of publication (see also SCS Doc. 00/4).  

 
xiii) STACPUB had been informed that a publication was being prepared by the Executive Secretary, L. I. Chepel, for 

publication by 2001. STACPUB had recommended that any material related to ICNAF and NAFO scientific 
information being incorporated in the "NAFO Century book – Northwest Atlantic Fisheries in the 20th 
Century", should be reviewed by the Scientific Council prior to publication, and that this book when 
completed should be placed on the NAFO website. 

 
STACPUB suggested that the Executive Secretary of NAFO, Dr. L. I. Chepel, be invited to the Committee to 
consider the review process on the “NAFO Century book Northwest Atlantic Fisheries in the 20th Century”. The 
Chairman, after having addressed Dr. L.I. Chepel on this matter, reported that Dr. Chepel appreciates input by the 
Scientific Council on scientific issues in the planned book. He indicated, however, that there will be no formal review 
process initiated.  

 
STACPUB found that it would be desirable to have a Publications Committee, which considers publications of the 
three Constituent Bodies of NAFO, and requested the Scientific Council Chairman to share this view with the 
Chairmen of General Council and Fisheries Commission to find a means to address this. 

 
3. Review of STACPUB Membership 
 

STACPUB noted that the Chairman, O. A. Jørgensen, was elected by the Scientific Council during the June 1999 Meeting for 
a term of two years beginning at the end of the September 1999 Annual Meeting. 
 
In accordance with the new STACPUB Rules of Procedure, incoming STACPUB members will be designated for a term of 
three years.  STACPUB was informed that A. Vazquez (EU-Spain) who was not able to attend the meeting will step down 
from his STACPUB membership.  STACPUB extended its appreciation to him for his long-standing valuable contributions.  
STACPUB welcomed C. Darby (EU-United Kingdom), who was nominated by Scientific Council to replace A. Vazquez.  
STACPUB invited C. Darby to continue as a member. 
 
There was considerable discussion on how to accommodate the new rotating scheme for STACPUB membership. Based on 
the wishes of the present members, STACPUB prepared a roster noting the terms of membership will end at the end of the 
Annual Meeting in the given year as follows: 
 

M. J. Morgan (Canada), 2000 
V. A. Rikhter (Russian Federation), 2001 
M. Stein (EU-Germany), 2001 
C. Darby (EU-UK), 2002 
F. M. Serchuk (USA), 2002 
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It was noted the following new members were appointed by the Council during this meeting, and the year their terms end are 
shown: 

 
H. Siegstad (Greenland), 2003 
D. Maddock Parsons (Canada), 2003 

 
4. Review of Scientific Publications since June 1999 
 
 a) Journal of Northwest Atlantic Fishery Science  
 
  STACPUB was informed that: 
 
 Journal Volumes 22-25 were placed on the NAFO website www.nafo.ca, where individual papers can be 

downloaded separately, or entire volumes retrieved. 
 
 Volume 25 containing the Report of the Symposium and Symposium Presentations (19 papers) and 4 notices (233 

pages) presented at the 1998 Symposium on "Variations in Maturation, Growth, Condition and Spawning Stock 
Biomass Production in Groundfish", held during 9-11 September 1998 in Lisbon, Portugal, was published with a 
publication date of October 1999. 

 
 Volume 26 containing 5 miscellaneous papers is in the final galley stage.  This issue is expected to be complete by 

mid-2000. 
 
 Volume 27 containing papers presented at the 1999 Symposium on "Pandalid Shrimp Fisheries – Science and 

Management at the Millennium", held in Dartmouth, Canada, is in various stages of the editorial process.  This issue is 
expected to be complete by the end of year 2000.  STACPUB noted the process is on schedule and hoped the 
publication will meet the proposed time frame. 

 
 There are presently 7 miscellaneous papers in Secretariat files for future Journal issues.  
 
 b) NAFO Scientific Council Studies 
 
  STACPUB was informed Studies Numbers 31 and 32 will be placed on the NAFO website in the near future. 
 
  Studies Number 32, containing 8 miscellaneous papers and 3 notices (133 pages) was published with a publication 

date of April 1999. 
 
  Studies Number 33 containing 7 miscellaneous papers is in the galley stage of the editorial process.  This issue is 

expected to be published within the next month. 
 
  There are presently 2 papers in Secretariat files for future Studies issues.  
 
 c) NAFO Statistical Bulletin  
 
  STACPUB observed catch data by country, species and division were available on the NAFO website as text files for 

1960 to 1998. Information is the most up-to-date information available at the Secretariat and is updated, as new 
information becomes available. 

 
  STAPUB noted the last publication of NAFO Statistical Bulletin was Vol. 43 with 1993 data, published with a 

publication date of December 1997.  Noting the deadline for submission of STATLANT 21B reports for 1994 to 1998 
was 30 June of each subsequent year, STACPUB was informed data are still outstanding from USA for 1994 to 1998 
and Faroe Islands for 1995 to 1998, and therefore these Bulletin publications have been seriously delayed. 
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  STACPUB recommended that STACREC should consider proceeding with the publication of NAFO 
Statistical Bulletin for 1994 without the USA data. 

 
 d) NAFO Scientific Council Reports 
 
  STACPUB noted NAFO Scientific Council Reports are available on the NAFO website for 1998 and 1999. 
 
  Only about l/4 of 1998 SCR/SCS Documents are in electronic form. All 1999 SCR/SCS Documents are available on 

NAFO website.  All 2000 SCR/SCS Documents submitted (as of 30 May) are on a special directory on the web, and 
these will be placed in the public domain at the end of this meeting. 

 
  The volume (327 pages) containing reports of the 1999 meetings of the Scientific Council in April, June, September and 

November was published and distributed on schedule in January 2000.  STACPUB was informed CD-ROM copies 
were also available on request. 

 
 e) Index and Lists of Titles 
 
  The provisional index and lists of titles of 116 research documents (SCR Doc.) and 24 summary documents (SCS Doc.) 

which were presented at the Scientific Council Meetings during 1999 were compiled and presented in SCS Doc. 00/3 for 
the June 2000 Meeting.  The last 5-year compilation for 1990-94 was published in November 1995 and the 5-year 
compilation for 1995-99 is scheduled to be issued by mid-2000. 

 
 f) Others  
 
   There were no other publications considered. 
 
5. Production Costs and Revenues for Scientific Council Publications 
 

a) Review of Costs and Revenues 
 
 STACPUB considered the total number of Scientific Council publications being printed at the Secretariat.  It was noted 

this was 250 copies at present. The question whether 200 copies would be enough, was discussed. The Assistant 
Executive Secretary gave an overview on printing costs for the Journal, the Studies and the Scientific Council Report. 
After trimming down the different distribution lists, it was felt that 250 copies were an appropriate quantity. According 
to a query sent out by the Secretariat, STACPUB was informed that about 35-40 recipients of the Scientific Council 
publications preferred to receive CD-ROM versions instead of printed copies.  

 
b) Consideration of Publication of 2000 Special Session Papers 
 
 STACPUB observed that there are at present no plans to publish a manual for the Special Session of September 2000, 

as programs due to be used in the Workshop  are documented and published in the different publicly available forms 
(e.g. Info. Tech. Ser., CEFAS, Lowestoft, 1, 85 p.).  STACPUB, however, supported the idea of a publication of a 
workbook, and accordingly requested the co-conveners to consider documentation in the NAFO Scientific Council 
Studies series. 

  
6. Promotion and Distribution of Scientific Publications 
 
 a) Invitational Paper 
 
  The invited paper by V. A. Rikhter on "Silver Hake of Scotian Shelf" is ready for publication in Journal 26. The invited 

paper by Sv. A. Horsted on "Review of cod fisheries after WWII" is in the editorial process. The editor reported to the 
Committee that there was some further work needed and it was agreed this will be expedited with assistance of the 
Assistant Executive Secretary working with the author. 
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  STACPUB felt it suitable to have the Invited Lectures in STACFEN be considered for publication in the NAFO 
publication series.   The Chairman of STACFEN will make this proposal to the invited speaker at this meeting and to 
future invited speakers. 

 
 b) Abstracts from Research Documents 
 
  STACPUB noted there was progress made in requesting authors to include abstracts in their SCR Documents.  

Virtually all had responded to the required formats, and that Research Documents contain abstracts. 
 
 c) NAFO Website  
 
  STACPUB noted that Journals No. 22-25 were mounted to the NAFO Website. There was considerable discussion on 

additional work to be applied to the Website. Accordingly, it was suggested to: 
  

i) make the Website more user friendly 
ii) mount a search engine on the Website 
iii) scan in Journals No. 1-21 (within next year), Studies (thereafter) and make them available from the Website 

(preliminary considerations suggest that the costs for this project amount to about $27 000 for the Journals, and 
$24 000 for the Studies) 

iv) have individual e-mail addresses available for each NAFO staff member 
v) have the information on updates available at the Website (home.htm) 
vi) implement modern software for designing the website 
vii) insert date of update with a new button on front page 

 
Realizing that there may arise financial impacts on the NAFO budget as a result of June meeting deliberations, 
STACPUB recommended that an Executive Committee Meeting be held near the end of the June Meeting to 
evaluate financial impacts on the NAFO budget which arise from deliberations and decisions made 
during the course of that meeting. 
 
STACPUB further recommended that costs associated with the above activities be enumerated and included 
in the Scientific Council budget request for 2001. 

 
 d) Scientific Citation Index (SCI) 
 

Further to the previous STACPUB Chairman's communications with ISI, the Assistant Executive Secretary had sent a 
letter to the Institute for Scientific Information (ISI) on 15 November 1999 to promote the Journal through registration 
with ISI. However, no answer has been received to date. STACPUB suggested the Assistant Executive Secretary 
telephones ISI on this matter. If this approach is not successful, the Committee deemed it wise to close this matter. 

 
 e) CD-ROM Versions of Reports, Documents 
 

STACPUB considered the issue of CD-ROM versions of reports and recommended that the Scientific Council 
Reports and the Reports of the Annual Meeting be included in the contents of the CD-ROM, and the CD-
ROM be issued before April of the following year. 

 
 f) New Initiatives for Publications 
 

Assistant Executive Secretary presented a proposal on new initiatives for publication of Journal papers, other than 
those of Symposia proceedings. Fast publication and circulation is needed, and it was  suggested to establish "electronic 
publication" as follows: 
 
i) Establish a Journal publication schedule of one volume per calendar year. 
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ii) Each paper be e-published (on web) as soon as possible after edit, by assigning a Journal Vol. Number and 
pagination, so that it can be cited (e.g. Scientist et al., 2000. Title.  J. Northw. Atl. Fish. Sci., 28(1): 1-23). 

iii) These citable papers be collated one after another on e-publication for the year (in the event that more papers 
come in, the Journal issue can be every 6 months). 

iv) At the end of the year, publish the printed and bound Journal Volume (and CDs) and circulate in the usual 
fashion.  [Only author's reprints and incidental specific requests for hard copies of a paper will be entertained 
until then]. 

Specific Advantage: - early release of citable papers 
 - quick turn-around 
 - fixed publication schedule  

For promotion, it was proposed to announce this new method of fast publication with an e-mail flyer saying "NAFO 
Journal goes to electronic publication" that can be circulated worldwide. 

STACPUB agreed with the above proposal and recommended that electronic publishing of the Journal begin 
with the five papers currently awaiting publication in Volume 26. 
 

7. Editorial Matters Regarding Scientific Publications 
 

 a) Review of Editorial Board 
 

STACPUB was informed that the Associate Editors G. Krause (Biological Oceanography) and A. Richards 
(Invertebrate Fisheries Biology) have stepped down from the Editorial Board of NAFO.  It was agreed that STACPUB 
Chairman would continue discussions intersessionally and decisions made as soon as possible. 
 

 b) Progress Review of Publication of 1999 Symposium 
 

STACPUB noted the editorial process of the 26 papers from the 1999 Symposium on Pandalid Shrimp for Journal 
Volume No. 27 are at present more or less on schedule and it is hoped the publication will be completed by the end of 
2000. 
 

8. Papers for Possible Publication 
 
 a) Review of Proposals Resulting from the 1999 Meetings 
 
  i)  Papers Nominated by STACPUB 
 
  At its meetings since 1980, STACPUB has nominated a total of 681 research documents.  This includes 10 

documents nominated at the June 1999 Meeting and 29 papers from the 1999 Symposium.  Since 1980, a total 
of 579 papers have been published in the Journal (277) and Studies (302). [It is noted some are papers 
submitted independent of the research document series.] 

 
  Of the 10 papers nominated at the June 1999 Meeting, 1 paper has been submitted for the Journal and 4 papers 

have been submitted for the Studies series. The authors of the remaining 5 papers did not respond.  
 
  In addition, 1 paper from outside of the STACPUB nomination process was submitted for the Journal since 

June 1999.  
 
  ii) Up-date Since June 1999 
 
  A total of 39 papers were published or are in their final stage of galley preparation (24 in the Journal and 15 in 

Studies) since June 1999. 
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 b) Review of Contributions to the June 2000 Meeting 
 
The list of SCR Documents was distributed in STACPUB containing 3 notifications by authors. There was 
considerable discussion on how to handle these papers. STACPUB concluded to follow option (2) of the 1999 
September STACPUB report (Scientific Council Reports 1999, p. 243 3 (2)). Accordingly, Assistant Executive 
Secretary will inform the authors on the new publication policies of STACPUB, and invite them to consider publication 
in the Journal if they wish so. 
 
Regarding the review of SCR Documents for possible publication, STACPUB members decided to share their views 
intersessionally by e-mail with the Chairman. Possible authors would be informed by the Assistant Executive Secretary 
of STACPUB decisions. 

 
9. Other Matters 
 
 a) Late Submission of SCR/SCS Documents 
 

Chairman informed the Committee that there are few instances where a research paper is presented at a Scientific 
Council Meeting, but the revised SCR Document is not submitted within about 2 weeks after the meeting. 
 
This results in many difficulties e.g.: 
 
 The document is referred to in the meeting report and listed in the SCR/SCS series, but there is no document to back it 
up. 
 
• All documents related to the meeting report are to be placed on the web, and the meeting report is issued within 

about 2 weeks after the meeting. 
• There are often requests for documents, but there are no documents to send. 
• The Scientific Council Report is printed at the end of the year, and there is the dilemma of how to address this 

issue. 
• CDs are burned to contain the Scientific Council Report and all related SCR and SCS Documents, at the end of 

the year. 
 

STACPUB noted these are of course very difficult issues from the point of view of authors as well as they have very 
demanding time-schedules.  
 
STACPUB agreed the possible solution would be: 
 
• To inform Scientific Council members about the problem   
• Set a cut off date. STACPUB proposes the date of release of the meeting Report (i.e. 2 weeks after the meeting 

ends). 
• If the cut off date is exceeded, authors will be asked whether the version of the paper that was presented at the 

meeting may be used. If this is not accepted, all references to the paper will be removed from the meeting Report 
(i.e. treated as working papers). 

 
 b) Considerations on Future Symposia 
 

STACPUB noted that a proposal for the 2002 Annual Meeting, a Symposium on "Elasmobranchs" was considered by 
Scientific Council.  STACPUB discussed the proposal and supported it. 
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 c) Other Business 
 
There being no other business the Chairman closed the meeting by thanking the participants for their contributions and 
co-operation, the rapporteur for taking the minutes, and the NAFO Secretariat for their assistance.  

 
 



 176 
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APPENDIX IV.  REPORT OF STANDING COMMITTEE ON FISHERIES SCIENCE (STACFIS) 
 
 
Chairman:  H.-J. Rätz Rapporteurs:  Various 
 

I.  OPENING 
 

 The Committee met at the Alderney Landing, 2 Ochterloney Street, Dartmouth, Nova Scotia, Canada, during 1-
15 June 2000, to consider and report on matters referred to it by the Scientific Council, particularly those pertaining 
to the provision of scientific advice on certain finfish and invertebrate marine stocks.  Representatives attended from 
Canada, Cuba, Denmark (in respect of Faroe Islands and Greenland), Estonia, European Union (France, Germany, 
Portugal, Spain and United Kingdom), Japan, Russian Federation and United States of America. Various scientists 
assisted in the preparation of the reports considered by the Committee. 
 
 The Chairman, H.-J. Rätz (EU-Germany), opened the meeting by welcoming participants.  The agenda was 
reviewed and a plan of work developed for the meeting. The Chairman noted that there were new agenda items, viz 
VII.3a Elasmobranchs in Subareas 0-6, and VII.3a the provision of information on catches and/or discards of 
juvenile fish in the various NAFO fisheries. The provisional agenda with these modifications was accordingly 
adopted. 
 

II.  GENERAL REVIEW 
 
1. Review of Recommendations in 1999 
 
 STACFIS reviewed the recommendations from 1999 during considerations of each relevant stock. 

 
2. General Review of Catches and Fishing Activity 
 
 As in previous years STACFIS conducted a general review of catches in the NAFO Regulatory Area of Subarea 

3 in 1999. Estimates of catches from various sources were considered along with catches reported (available to 
date) in STATLANT 21A forms, in order to derive the most appropriate estimates of catches for the various 
stocks in Subarea 3. Differences in the estimation of the catches were resolved for almost all stocks with 
minimum difficulty. 

 
 Since 1995 there has been a Pilot Observer Program in effect, with total coverage of all ships in NAFO areas 

operating under the flags of Contracting Parties.  In addition landings by EU ships in NAFO area were 
inspected at the landing site in 1999. These provided other sources of catch data. 

 
 Structure of STACFIS Report.    The present STACFIS report is based on four geographic regions similar to 

the revision done in 1999.  The region based structure of the report enables a quick comparison of the status and 
trends of biomass and exploitation of resources inhabiting the same or adjacent areas. It was agreed that 
introductory short overviews of the environment and fishery trends will not be included in this report. STACFIS 
requested that such overviews be written by Designated Experts over the upcoming year be included in the year 
2001 STACFIS report. 

 
` 
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III.  STOCK ASSESSMENTS 
 
A. STOCKS OFF GREENLAND AND IN DAVIS STRAIT 
 
 
1. Greenland Halibut (Reinhardtius hippoglossoides) in Subarea 0 and Division 1A Offshore and Divisions 

1B-1F (SCR Doc. 00/6, 7, 10, 22, 26, 31, 38; SCS Doc. 00/9, 11, 22)  
 
 a) Introduction 
 

The annual catches in Subarea 0 and Div. 1A offshore and Div. 1B-1F were below 2 600 tons from 1984 to 
1988. From 1989 to 1990 catches increased from 2 200 tons to 10 500 tons, remained at that level in 1991 
and then increased to 18 100 tons in 1992. In 1993 catches decreased to about 11 000 tons and have 
remained near that level up to 1998 when the catch declined to 9 000 tons to increase again to 9 667 tons in 
1999.  In Subarea 0 catches peaked in 1992 at 12 400 tons, declined to 4 300 tons in 1994 and increased to 
6 700 tons in 1996, and decreased to 4 400 in 1998. In 1999 catches were 4 567 tons. Catches from 
offshore in Div. 1A have been negligible. Catches in Div. 1B-1F have fluctuated between 900 and 1 600 
tons during the period 1987-91. After that catches increased to about 5 500 tons where they have remained 
until 1995.  In 1996 catches decreased to 4 600 tons and have since remained at that level until 1998. In 
1999 catches increased to 5 100 tons (Fig. 1.1). 
 
Recent catches and TACs ('000 tons) are as follows: 

 
 1991 1992 1993 19941 19951 19961 19971 19981 19991 2000 
 
Recommended TAC2 25 25 25 25 25   11 11 11 11 11 
SA 0  9 12 7 4 5   7 6  4 5 
SA 1 excluding Div. 1A inshore  2 6 4 6 6    5 5 5 5 
Total      11 18 11 10   113   11 114 95 106 

 
1   Provisional.  
2   In the period 1991-95 the TAC included Div. 1A inshore. 
3   Including 3 018 tons non-reported. 
4   Including 1 935 tons non-reported. 
5    Including 559 tons non-reported.  
6     Including 131 tons non-reported. 

  

Fig.  1.1.  Greenland halibut in Subareas 0+1 (excluding Div. 1A inshore): catches and TACs. 
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The fishery in Subarea 0. Before 1984, USSR and GDR conducted trawl fisheries in the offshore part of 
Div. 0B. In the late-1980s catches were low and mainly taken by the Faeroe Islands and Norway. In the 
beginning of the 1990s catches taken by these two countries increased and Canada, Russia and Japan 
entered the fishery. In 1995 a Canadian gillnet fishery began. In 1997 and 1998 only Faeroe Island and 
Canada conducted a fishery in the area and in 1999 Canada was the only country fishing in the area. In 
1999 trawlers took about 1 900 tons while gillnetters and longliners took 1 900 tons and 400 tons, 
respectively.  Catches on 300 tons were not allocated to gear. Almost all the fishery takes place in the 
second half of the year. 
 
In 1987 a longline fishery started inshore in Cumberland Sound. The catches gradually increased to 400 
tons in 1992 where they remained until 1994. Catches decreased to 285 tons in 1995. Since the catches 
have been below 100 tons. The decrease in catches in recent years is due to decrease in effort. 
 
There was no exploratory fishery in Div. 0A in 1999. Catches in the commercial trawl fishery were, 
however, taken both in Div. 0B and 0A. 

 
The fishery in Div. 1B-1F. The offshore fishery in Div. 1B-1F increased from about 900 tons in 1987 to 
about 1 500 tons in 1988 and catches remained at that level until 1992 when they increased to 5 700 tons. 
Catches remained at that level until 1995, but decreased to 4 600 tons in 1996, and catches have been at 
that level until 1998. In 1999 catches increased to 5 100 tons. Almost all catches were taken offshore. 
Trawlers from Greenland, Norway, Russia and EU-Germany took 4 220 tons. A longline fishery started in 
1994 and longliners from Greenland caught 744 tons in 1999. Inshore catches amounted to 5 tons. Further 
131 tons taken on longlines were not reported.  Almost all the fishery takes place in Div. 1D in the second 
half of the year. 

 
 b) Input Data 
 
  i) Commercial fishery data 
 

Information on the catch-at-age and length composition of commercial catches in the Russian fishery 
for Greenland halibut in Div. 1D in September-October was available for 1999 (SCR Doc. 00/07). 
Males dominated the catches at depths down to about 1300 m and fish length increased with depth. 
Fish age ranged between 4 and 19 yeas, with age 6 as the most abundant. Further, length 
compositions were available from the Greenland trawl fishery in Div. 1D. Catch-at-age and weight-
at-age data were available from the trawl fishery and the gillnet and longline fishery (combined) in 
Div. 0B. Age 7 fish dominated the trawl catches. Age 9 dominated in the combined gillnet and 
longline catches. The age distribution was based on samplings from the longline fishery only (SCR 
Doc. 00/38). 
 
Combined standardized annual catch rates were calculated for the trawl fishery in Div. 0B for 1990-
99 and from Div. 1CD for 1987-99 based on available logbooks  (SCR Doc. 00/38). The combined 
catch rates showed a decrease from 1987-89 (one large vessel with high catch rates) to 1990, but has 
remained stable since (Fig. 1.2). Due to the frequency of fleet changes in the fishery both in Div. 0B 
and Div. 1CD, the index of CPUE should, however, be treated with caution. (SCR Doc. 00/26,38).  

 
Catch rates for a longliner fishing in Subarea 1 were available for the period 1994-99. The catch 
rates increased 36% between 1994 and 1995, but declined to the 1994 level in 1996 and have been 
decreasing since and was in 1999 28% of the catch rates in 1995. The 1999 data represents, however, 
only 37% of the catches.  
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Fig. 1.2. Greenland halibut in Subareas 0+1 (excluding Div. 1A inshore): combined 

standardized CPUE from Div. 0B and Div.1CD.  
 
 
  ii) Research survey data 
 

Deep-sea surveys.  During the period 1987-95 bottom-trawl surveys have been conducted in 
Subarea 1 jointly by Japan and Greenland. (The survey area was restratified and the biomass 
estimates were recalculated in 1997 (SCR Doc. 97/21)). In 1997 Greenland initiated a new survey 
series covering Div. 1CD. The trawlable biomass in Div. 1CD was estimated to be 64 000 tons in 
1999 compared to 70 000 tons in 1998 (1.3).  
 
In October 1999 a joint Canada/Greenland survey was carried out in Div. 0A using the same vessel 
and gear as the survey in Div. 1CD.  The survey was conducted as a stratified-random bottom trawl 
survey covering depths between 400 and 1 500 m.   The biomass  and  abundance was estimated at 
83 000 tons and  141 million  individuals, respectively.   The  highest  densities were found at 1 000-
1 250 m throughout both the Davis Strait and Baffin Bay. Length ranged from 6 to 94 cm with a 
broad mode around 38 cm.  
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Biomass estimates ('000 tons) from USSR (Russia)/GDR(FRG) surveys, Japan/Greenland and 
Greenland surveys for the years 1987-97 in Subareas 0 and 1 are as follows: 
 
 USSR(Russia)/GDR(FRG) Japan/Greenland Greenland Total 
 
Year 0B 1BCD 1BCD 1ABCD1 1CD 0B+1ABCD2 
 
1987 37 56 1153 1163 - 153 
1988 55 47 58 63 - 118 
1989 79 - 694 - -  - 
1990 72 88 52  55 - 127 
1991 46 -  82  86 - 132 
1992 38 -  73 77 - 115 
1993 - -  41 - -  - 
1994 - -  34 - -  - 
1995 - - 43 44 -  - 
1996 - - - - - - 
1997 - - - -  56 - 
1998 - - - - 70 - 
1999 - - - - 64 - 
 
1    Div. 1A south of 70°N. 
2    USSR(Russia)/GDR(FRG) Survey Div. 0B + Japan/Greenland Survey Div. 1ABCD. 
3    In 1987 the biomass at depths >1 000 m (42%) was estimated by an ANOVA. 
-    No survey. 
 

 
Fig. 1.3. Greenland halibut in Subareas 0+1 (excluding Div. 1A inshore): biomass estimates 

from surveys. 
 
 

Greenland shrimp survey.  Since 1988 annual surveys have been conducted with a shrimp trawl off 
West Greenland between 59°N and 72°30'N from the 3-mile boundary to the 600 m depth contour 
line. The Greenland halibut catches in 1999 consisted mainly of one-year-old fish. The number of 
one year old fish in the total survey area including Disko Bay was estimated at 205 million in 1999, 
which is an increase from 172 million in 1998. The estimate from 1999 is the second largest in the 
time series. The high index in is caused by a combination of a high percentage of one year old fish 
and good recruitment in both the Disko Bay, the traditional offshore nursery area (Div. 1A(southern) 
+ 1B) and Div. 1A (northern)). (SCR Doc. 00/22) (Fig. 1.4).  
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Fig. 1.4. Greenland halibut in Subareas 0+1: recruitment index at age 1 in Subarea 1 derived 

from the Greenland shrimp trawl surveys. Note that the survey coverage was not 
complete in 1989 and 1990. 

 
 
In the Div. 0A survey a majority of fish (72%) were less than 42 cm and 96% less than eight years of 
age, hence the majority of the fish in that area are well below the established age of maturity for 
Greenland halibut. The length distribution from the three surveys may suggest that Div. 0A could act 
as recruitment area for Div. 1CD and probably also Div. 0B (Fig. 1.5) 
 

 
 

Fig. 1.5. Greenland halibut in Subareas 0+1: length composition from three different surveys 
(Greenland halibut in the Greenland shrimp survey (left y-axis), the Greenland deep-
sea survey in Div. 1CD and the Canadian deep-sea survey in Div. 0A (right y-axis)). 
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  iii) Biological studies 
 

A study of maturity-at-age and size of Greenland halibut and geographic distribution of spawning fish 
(SCR Doc. 00/06) showed, for adult females sampled in Div. 0B in the period 1993-95, that 32% were 
spent and 68% were maturing for the next year. This was very similar to results from Div. 2GH. For 
the period 1996-99 15% was spawning, 57% was spent and 28% were maturing for the present year. 
This is also more or less similar to what was observed in Div. 2GH but different from the rest of the 
area studied (Div. 2J+3KLMNO). 
 
Further, information on length-weight, age-weight and age-length by sex from the Russian trawl 
fishery in Div. 1CD was presented  (SCR Doc. 00/7). 
 

 c) Estimation of Parameters 
 

A separable VPA was attempted but the outcome was not considered to be precise enough to be used (SCR 
Doc. 00/38).  
 

 d) Assessment Results 
 

The survey biomass index in Div. 1CD was estimated as 64 000 tons in 1999, which is slightly below the 
estimate on 70 000 tons in 1998, but above the estimate from 1997 on 56 000 tons.  
 
Recruitment of the 1998 year-class at age one was slightly above the estimate from 1997 and the second 
largest in the time series, but well below the good 1995 year-class. 
  
A combined standardized trawl CPUE index from Div. 0B and Div. 1CD has been stable during 1990-99. 
An unstandardized CPUE from the longline survey in Div. 1CD showed a steady decrease since 1995. 
  
Although the survey series from 1987-95 not is directly comparable with the series from 1997-98, the 
decline in the stock observed in Subarea 1 until 1994 has stopped and the stock seems to be back at the 
level of the late-1980s and early-1990s. 
 
The results of a survey to Div. 0A in 1999 resulted in biomass and abundance estimates of 83 000 tons and 
141 million fish, respectively. At present it remains uncertain how the resource in this area relates to that in 
the other areas of SA0+1. A survey of Div. 0B is planned for 2000. Once this survey is completed, careful 
analysis of information from all 3 offshore survey areas (Div. 1CD, 0A and 0B) as well as the inshore area 
of Div. 1A will be necessary in order to better describe the status and distribution of this resource, as well 
as possible relationships between fish in the different areas. 

 
 e)  Precautionary Reference Points 
 

A yield-per-recruit analysis could not be used to estimate reference points owing to lack of reliable input 
data. A Sequential Population Analysis (XSA) was presented in 1996 but was considered to be unsuitable 
for assessment, and hence for estimating reference points, owing to high log-catchability residuals and 
standard errors and a systematic shift in the residuals. Runs in 1999 showed no significant improvement in 
the outcome of the analysis. A Separable VPA was attempted this year, but the outcome of the analysis was 
not considered useful for further use. In 1999 an attempt to estimate MSY and Fmsy by a production model 
(ASPIC) was not successful probably because there was a small range in the input data. Input data changed 
only very little in 1999. This lack of contrast due to the low range in CPUE and biomass estimates also 
hampered estimation of precautionary reference points based on CPUE and biomass.  

 
 f) Research Recommendations 
 

STACFIS recommended that the investigations of the by-catch of Greenland halibut in the shrimp fishery 
in Subareas 0 and 1 should be continued. 
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2. Greenland Halibut (Reinhardtius hippoglossoides) in Division 1A Inshore  (SCR Doc. 00/22, 29, 47; SCS 
Doc. 00/22) 

 
 a) Introduction 
 

The main fishing grounds for Greenland halibut in Div. 1A are located inshore. The inshore catches in Div. 
1A were around 7 000 tons in  the  late-1980s and have increased  until 1998 where  the catch was almost 
25 000 tons. In 1999 the catch was at the same level at 25 000 tons (Fig. 2.1).  
 
The inshore stock is dependent for recruitment on immigration from the offshore nursery grounds and the 
spawning stock in Davis Strait. Only sporadic spawning seems to occur in the fjords, hence the stock is not 
considered self-sustainable. Based on available tagging data the fish remain in the fjords, and do not appear 
to contribute back to the offshore spawning stock. This connection between the offshore and inshore stocks 
implies that reproductive failure in the offshore spawning stock for any reason will have severe 
implications on the recruitment to the inshore stocks. 
  
Catches ('000 tons) in Div. 1A are as follows: 
 
 1991 1992 1993 19941 19951 19961 19971 19981 19991 2000 
 
Disko Bay2  5.4   6.6   5.4   5.2   7.4  7.8 8.6 10.7 10.6 
Recommended TAC         7.9 7.9 
Uummannaq  3.0   3.1   3.9   4.0   7.2  4.6 6.3 6.9 8.4 
Recommended TAC         6.0 6.0 
Upernavik  1.5    2.2   3.8   4.8   3.3  4.8 4.9 7.0 5.3 
Recommended TAC         4.3 4.3 
Offshore  -   -    -    +    +    +   - - - 
Unknown3    +   0.1    -    -    -   - - - 
Total   9.9  11.9  13.1  14.0  17.9 17.3 19.8 24.6 24.3 
Officially reported 9.2  11.9  13.1 14.0  17.9 17.3  19.8 18.8 - 
  
1   Provisional. 
2   Formerly named Ilulissat.  
3   Catches from unknown areas within Div. 1A. 

 
 

Fig. 2.1.   Greenland halibut in Div. 1A: catches by area. 
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The offshore fisheries in Div. 1A. There has been practically no offshore fishing for Greenland halibut in 
Div. 1A. In 1993 34 tons were taken by a Japanese trawler, in 1994 18 tons by a Greenland longliner, in 
1995 13 tons by a Japanese trawler. No fishing was carried out in the area in 1996-99.  
 
The inshore fisheries in Div. 1A. This fishery take place in the inner parts of the ice fjords at depths 
between 500 to 800 m. Longlines are set from small boats below 20 GRT, or in winter through the ice. In 
the middle of the 1980s gillnets were introduced to the inshore fishery, and were used more commonly in 
the following years. In 1989 gillnets and longlines accounted equally for the catches, but since then the 
annual proportion of catches from each gear has varied considerably. Authorities have in recent years tried 
to discourage the use of gillnets, which has led to an increased proportion of longline catches. A total ban 
for gillnets has been in force from year 2000 however, many exemptions have been given to this ban. The 
minimum mesh size allowed is 110 mm (half meshes). There are no regulations on landings, but from 1998 
a fishery licence has been required to land Greenland halibut. The total number of licenses in 1999 was 
around 1200.  
 
The inshore fishery in Div. 1A is mainly located in three areas: Disko Bay (69°N-70°N), Uummannaq 
(70°30N-72°N) and Upernavik (72°30N-75°N).  
 
Disko Bay. The Greenland halibut fishery is conducted in, and in front of an ice fjord in the immediate 
vicinity of Ilulissat town, and in an ice fjord, Torssukattaq, north of Ilulissat.  
 
The catches in Disko Bay have increased from about 2 300 tons in 1987 to an historic high level of about 
10 500 tons in 1998. Catches in 1999 were at the same level as last year. Longline catches comprised 38% 
of the total in 1999. 
 
Uummannaq. The area consists of a large system of ice fjords where the fishery is conducted. The main 
fishing ground is in the south-western part of the fjord system. Initially Qarajaq Ice Fjord was the main 
fishing area but in recent years the fishery has moved further north to Sermilik and Itivilliup Ice Fjords.  
 
Catches have been increasing from a level of 2 000 tons before 1987 to a record high in 1999 of 8 425 tons. 
The longline catches comprised 94% of the total in 1999.  
 
Upernavik. The northernmost area consists of a large number of ice fjords. The main fishing grounds are 
Upernavik and Giesecke Ice Fjords. New fishing grounds around Kullorsuaq in the northern part of the area 
have recently been exploited.  
 
The catches in the Upernavik area have increased steadily from about 1 000 tons in the late-1980s to about 
3 000 to 4 000 tons in 1993 to 1995 (Fig. 2.1). The total catch in 1998 was the highest on record, 7 000 
tons. In 1999 the catch was 5 258 tons. 

 
 b) Input Data 
 
  i) Commercial fishery data 
 

Catch-at-age data for the three inshore areas separately were available, based on sampling from the 
commercial fishery covering area, gear and, in most cases, season. Where otolith sampling was 
missing or inadequate, age-length keys were applied from adjacent years or areas.  
 
The age composition in the stock has been moving towards fewer and younger age groups, but 
seems to have stabilized in Disko Bay and Uummannaq in recent years.  
 
Length measurements from the commercial longline landings from 1993 to 1999 in Disko Bay, 
Uummannaq and Upernavik indicated that the fishery is taking place on smaller sub-components of 
the stock, as size differences were observed between summer and winter.  
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In Uummannaq, a negative trend in mean length is seen for the summer fishery, while mean lengths 
was stable in winter fishery. In Upernavik a variable mean length without trend is seen for the 
summer, while for the winter fishery, mean length decreases significantly. Disko Bay showed an 
overall positive trend in mean length except for winter 2000. The traditional ice fishery was 
impossible for most of the winter 2000 due to unusual sea-ice conditions, with no fast ice formed. 
Instead an open-water fishery developed at alternative fishing grounds.   
 
Logbooks are not mandatory in the fishery. However, in 1999 logbooks was introduced on a 
voluntary basis and information from these are at present very scarce and could not be used in the 
present assessment. Earlier attempts to estimate fishing effort has shown a significant correlation 
between effort (expresses as fishing days) and landings.  
 
Catch curve analyses could not be performed because the necessary assumptions were not met i.e. 
the fishery is expected to exploit different age-components in the different seasons and localities.  

 
  ii) Research survey data 
 

Before 1993 various longline exploratory fisheries were conducted with research vessels. Owing to 
different design and gear these surveys were not quite comparable. In 1993 a longline survey 
program for Greenland halibut was initiated for the inshore areas, Disko Bay, Uummannaq and 
Upernavik. The surveys are conducted annually covering two of the three areas in rotation, with 
approximately 30 fixed stations in each area. In July-August 1999 the research longline vessel Adolf 
Jensen covered the fjord areas of Uummannaq and Disko Bay.  
 
CPUE values (kg/100 hooks) from longline surveys conducted in Div. 1A inshore areas.  
 
Area 1993 1994 1995 1996 1997 1998 1999 
 
Disko Bay 3.1 3.1 - 3.9 4.4 - 3.6 
Uummannaq 2.8 - 6.6 4.5 - 6.1 8.2 
Upernavik - 5.2 3.9 - - 4.2 - 
 

 
Mean length (cm) from catches taken in Div. 1A inshore longline surveys. 

 
Area 1993 1994 1995 1996 1997  1998 1999 
 
Disko Bay 55.9 56.5 - 53.6 57.0  - 56.7 
Uummannaq 57.5 - 57.8 59.5 -  61.2 61.5 
Upernavik - 64.6 60.8 - - 57.1 -  
 

 
 

In the standardized surveys from 1993 to 1999 mean length in Disko Bay has been stable. In 
Uummannaq mean length has increased while in Upernavik it has decreased. Analyses of length 
distribution showed that Disko Bay had a very stable mode around 60 cm, while in Uummannaq the 
mode have shifted from around 55 to 65 cm. In Upernavik larger fish have become less abundant.  
 
Since 1988 annual trawl surveys were conducted with a shrimp trawler off West Greenland between 
59°N and 72°30'N from the 3-mile offshore line to the 600 m depth contour line. Since 1991 the area 
inshore of the 3-mile line in Disko Bay was included. Standardized recruitment indices based on the 
survey in 1999 were presented as catch-in-numbers per age per hour, for both the offshore and 
inshore nursery areas (Fig. 2.2). Both offshore and in Disko Bay the numbers of one-year-old from 
the 1998 year-class were above average. In Disko Bay it was the second highest on record. The 1997 
year-class that was very strong inshore was still above average at age 2. 
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Fig. 2.2.   Greenland halibut in Div. 1A: recruitment at age 1 on nursery grounds. 
 
 
  iii) Biological studies 
 

A review of the tagging experiments in West Greenland in the period 1986-98 was carried out during 
the 1999 assessment. Tagging of inshore Greenland halibut in Div. 1A was continued in 1999, but 
data were not available for review. 
 
Estimation of sexual maturity of Greenland halibut continued in the summer 1999 and confirmed 
earlier studies, which showed that about 90% of the males and 60% of the females are immature. A 
study on Greenland halibut collected from the fishery on maturity covering the entire year was 
initiated in 1998 and may clarify the extent of the inshore spawning. 
 

iv) Others studies 
 
Methodological aspects of the Greenland halibut longline survey ongoing since 1993 was reviewed 
in detail (SCR Doc. 00/29). The study examined the different factors that could influence catch rate 
of Greenland halibut and analysed the variability in catch rates both with regard to time and space. 
Variability in catch rates was found to be just as high within stations as between stations. Within 
station variance was analysed by examining repeated settings and settings with subdivided lines. Of 
the other factors that influenced the catch rate of Greenland halibut was Subarea and year. By means 
of cluster analysis, some areas showed consistent higher catch rates than others, The presence of 
other species did not influence catch rate, neither did bigger Greenland halibut seem to have an 
effect on smaller ones. Analyses of the CPUE in relation to time of day pointed to that Greenland 
halibut was equally active feeding at night- as at day-time. For the present STACFIS believed that 
caution should be taken when analyzing trends in CPUE from the longline survey.  
 

 c) Assessment Results 
 

Disko Bay. A separable VPA was carried out for the Disko Bay area. The output of the separable VPA was 
considered to be indicative of trends in fishing mortality and stock size but was not considered to be 
sufficiently reliable to estimate current fishing mortality. Estimate of fishing mortality has shown a 
generally increasing trend from late-1980s to present.  
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Survey results from 1993 onwards do not indicate any major changes in abundance. Mean length 
composition in the survey has not changed and an increase in mean length was observed in the commercial 
fishery in recent years.  
 
Uummannaq. Survey results from 1993 onwards do not indicate any major changes in abundance. Catch 
composition in the commercial fishery has changed significantly since the 1980s towards a higher 
exploitation of younger age groups, but has stabilized during the latest years.  
 
Upernavik. Survey results from 1993 onwards do not indicate any major changes in abundance. Mean 
length compositions in both commercial and survey catches have decreased, significantly in the winter 
fishery. In the traditional fishing areas around Upernavik younger and fewer age groups are caught. New 
fishing grounds in the northern part of the district have been exploited only recently. Little information 
exists from these areas and the stock components are considered virgin.  
 

d) Reference Points  
 
As fishing mortality could not be estimated, precautionary reference points could not be given.  
 

 e) Research Recommendations 
 

The high catch level of Greenland halibut in Div. 1A inshore generates concern, especially because the lack 
of effort data from the commercial fishery impedes the assessment of the stocks. Logbooks were introduced 
in 1999 and STACFIS recommended that for the Greenland halibut commercial fishery in Div. 1A action 
should be continued to obtain measures of effort from the commercial fishery. 
 
STACFIS recommended that studies of the longline survey in Div. 1A should be continued to investigate if 
the observed variation in CPUE is caused by natural behaviour of the Greenland halibut or if it is due to 
survey design.  
 
STACFIS recommended that investigations of by-catch of juvenile Greenland halibut in the commercial 
shrimp fishery in Subareas 0+1 should be continued. 
 
STACFIS recommended that the discard rate of 'small Greenland halibut' in Div. 1A be investigated. 

 
 
3. Roundnose Grenadier (Coryphaenoides rupestris) in Subareas 0 and 1 (SCR Doc. 00/10, 31; SCS Doc. 00/9, 

11, 22) 
 
 a) Interim Monitoring Report 
 

A total catch of 10 tons, taken as by-catch in the fishery for Greenland halibut, was reported from 1999 
compared to 29 tons in 1998 (Fig. 3.1). 

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

 
 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 
 
Recommended TAC 8.0 8.0 8.0 8.0 8.0 0 0 0 0 0 
Catch 0.19 0.12 0.16 0.121 0 .241,2 0.121,3 0.151,4 0.031,5 0.011 

 

1   Provisional.  
2-5  Includes roughhead grenadier from Div. 1A misreported as roundnose grenadier: 2: 24 tons, 3: 30 tons, 4: 27 tons, 

5: 3 tons. 
4   Also includes 39 tons taken by a longliner and hence must be roughhead grenadier. 
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Fig. 3.1.  Roundnose grenadier in Subareas 0+1: catches and TACs 

 
 
In the Greenland survey in 1999 the biomass in Div. 1CD was estimated at 2 772 tons, which is a decrease 
from 7 263 tons in 1998 and the lowest on record (Fig. 3.2). In a new survey covering Div. 0A only one 
roundnose grenadier was observed. 

 
 

 
 Fig. 3.2. Roundnose grenadier in Subareas 0+1: biomass estimates from USSR/Russian, 

Japan/Greenland and Greenland surveys in Div. 0B and Div. 1CD. 
 

The stock of roundnose grenadier is still at a very low level observed since 1993. 
 

Exploitation level is considered to be low in recent years. 
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4. Redfish (Sebastes spp.) in Subarea 1 (SCR Doc. 00/28, 00/22, 00/10; SCS Doc.00/11,00/22) 
 
 a) Interim Monitoring Report 
 

There are two species of commercial importance in Subarea 1, golden redfish (Sebastes marinus) and deep-
sea redfish (Sebastes mentella). Relationships to other north Atlantic redfish stocks are unclear. Both 
redfish species golden redfish and deep-sea redfish were included in the catch statistics since no species-
specific data were available. 
 
Reported catches of redfish in Subarea 1 has been less than 1 000 tons since 1987. The total estimated catch 
for 1999 was 252 tons. Greenland reported 98 tons landed redfish and for the first time EU-Germany 
reported catches from a pelagic fishery of oceanic redfish of a total of 154 tons.   
 
Recent catches ('000 tons) are as follows (Fig. 4.1): 
 
 1991 1992 1993 1994 1995 1996 1997 19981 1999 2000 
 
TAC 19 19 19 19 19 19 19 19 19 19 
Catch 0.3 0.3 0.8 11 0.91 0.91 11 0.9 0.32 

 
1  Provisional. 
2  Estimated. 
 
 

 
 

Fig.  4.1.   Redfish in Subarea 1: catches and TAC. 
 

In view of dramatic declines in survey biomass indices (Fig. 4.2) of golden redfish and deep-sea redfish 
(≥17 cm) to an extremely low level along with significant reduction in fish sizes, it was concluded that the 
stocks of golden and deep-sea redfish in Subarea 1 (Fig. 4.3) remain severely depleted and there were no 
signs of any short-term recovery although pre-recruits (<17 cm) were found to be very abundant as 
indicated in the surveys.  
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Fig. 4.2.   Golden redfish in NAFO Subarea 1:  survey biomass index. 
 
 

 

 
Fig. 4.3.   Deep-sea redfish in Subarea 1: survey biomass index. 

 
 
 b) Research Recommendation 
 

STACFIS recommended that monitoring of redfish by-catch taken by the shrimp fishery in Subarea 1 
should be conducted and that the results should be presented at the June 2001 Scientific Council Meeting 
on a length disaggregated basis. 
 
STACFIS recommended that study on maturation and reproduction of redfish in Subarea 1 be carried out. 
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5. Other Finfish in Subarea 1 (SCR Doc. 00/28, 00/22, 00/10; SCS Doc.00/22) 
 
 a) Interim Monitoring Report 
 

The resources of other finfish in Subarea 1 are mainly Greenland cod (Gadus ogac), American plaice 
(Hippoglossoides platessoides), Atlantic and spotted wolffishes (Anarhichas lupus and A. minor), thorny 
skate (Raja radiata) (Fig. 5.1), lumpsucker (Cyclopterus lumpus), Atlantic halibut (Hippoglossus 
hippoglossus) and sharks. No assessment can be made for Greenland cod, lumpsucker, Atlantic halibut and 
sharks.  

 
Nominal reported catches (tons) are as follows: 
 
Species 1993 19941 19951 19961 19971 19981 1999 2 

 
Greenland cod 1 896 1 854 2 526 2 117 1 729 1 717 1899 
Wolffishes 157 100 51 47 68 30 26 
Atlantic halibut 43 38 23 34 22 22 <1 
Lumpsucker 246 607 447 425 1 158 2 143 3057 
Sharks 10 34 46 135   
Non-specified finfish 411 643 618 609 1 269 588 no data 
Total 2 763 3 276 3 711 3 367 4 246 4 500 4983 
 

1  Provisional  
2   Estimated catches  

 
 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Fig. 5.1.  Finfish in Subarea 1: survey biomass indices of various finfish species. 
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Despite gradually increasing recruitment since the 1980s, no increase in Atlantic wolffish SSB has been 
observed. The recent increase in recruitment of American plaice has not yet resulted in any increase in 
SSB. Both spotted wolffish and thorny skates have exhibited declines since the 1980s and are at or near 
record low levels. Based on the above, STACFIS has concluded that these stocks remain severely depleted. 
 
Taking the poor stock status of American plaice, Atlantic wolffish, spotted wolffish and thorny skate into 
account, even low amounts of fish taken and discarded by the shrimp fishery might be sufficient to retard 
the recovery potential of these stocks. The continued failure of the recruits to rebuild the spawning stocks 
indicates high mortality rates in excess of the sustainable level. The probability of stock recovery would be 
enhanced by minimising the by-catch of finfish in Subarea 1 to the lowest possible level. 

 
 b) Research Recommendation 
 

STACFIS recommended that monitoring of finfish by-catch taken by the shrimp fishery in Subarea 1 
should be conducted and that the results should be presented at the June 2001 Scientific Council Meeting 
on a species by species, as well as a length disaggregated basis. 

 
 
B. STOCKS ON THE FLEMISH CAP 
 
 
6. Cod (Gadus morhua) in Division 3M (SCR Doc. 00/9, 00/40; SCS Doc. 00/16) 
 
 a) Introduction 

  i) Description of the fishery 

The cod fishery on Flemish Cap has traditionally been a directed fishery by Portuguese trawlers and 
gillnetters, Spanish pair-trawlers and Faroese longliners. Cod has also been taken as by-catch in the 
directed redfish fishery by Portuguese trawlers. Small amounts of cod were taken as by-catch in the 
shrimp fishery by Canada and Norway, based on observer data from these fleets in 1993-95, and 
were reported as nill in the Icelandic fishery in 1995 and 1996. The by-catch of cod in the past 
Russian pelagic fishery for redfish was also low. The fleet currently operating in Div. 3M includes 
vessels from non-Contracting Parties, most of them stern-trawlers.  

 
  ii) Nominal catches 
 

From 1963 to 1979, the mean reported catch was 32 000 tons, with high variations between years. 
Reported catches declined after 1980, when a TAC of 13 000 tons was established, but Scientific 
Council regularly expressed its concern about the reliability of some catches reported in the period 
since 1963, particularly those since 1980. New estimates of the annual total catch since 1988 were 
made available in 1995 (Fig. 6.1), including non-reported catches and catches from non-Contracting 
Parties. 
 
In 1999 the fishery was closed and catches were estimated as 353 tons: 3 tons reported as by-catches 
from Portuguese trawlers and 350 tons estimated from non-Contracting Parties based on Canadian 
Surveillance reports. 
 
Recent TACs and catches ('000 tons) are as follow: 

 
 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 
TAC 13 13 13 11 11 11 6 2 0 0 
Catch 16.21 25.11 15.91 29.91,2 10.31,2 2.61,2 2.91,2 0.71,2 0.41,2 
 

1 Includes estimates of misreported catches or catches of non-Contracting Parties. 
2 Provisional 
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Fig. 6. 1. Cod in Div. 3M: catches and TACs. Catch figures include estimates of misreported 

catches since 1988. 
 
 b) Input Data 
 
  i) Commercial fishery data 
 

Length and age compositions of 1999 catches were available from Portuguese trawlers. This 
information was not used in the present assessment due to the size of the sample, which only had 27 
fish. 
 
Limited data from the shrimp fisheries in Div. 3M indicate low by-catch of cod. However, by-catch 
data from several fleets fishing for shrimp were unavailable. 
 

  ii) Research survey data 
 

Biomass and abundance estimates were available from bottom trawl surveys conducted by Canada 
from 1977 to 1985. The estimates of bottom trawlable biomass showed a maximum level of 83 000 
tons in 1978 and a minimum of 8 000 tons in 1982.  
 
Biomass and abundance estimates were also available from bottom trawl surveys conducted by 
USSR/Russia from 1977 to 1996, with the exception of 1994 (Fig. 6.2), and with a concurrent 
acoustic survey from 1985 to 1993. The estimates of bottom trawlable biomass in the most recent 
period showed a maximum level of 37 000 tons in 1989, a minimum 2 500 tons in 1992, and a 
decline from 8 300 tons in 1995 to 700 tons in 1996. 
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Fig. 6.2.  Cod in Div. 3M: total biomass estimates from surveys. 

 
 

A stratified-random bottom trawl survey was conducted by Canada in 1996, as part of an overall 
survey of Div. 2GHJ and 3KLMNO. Trawlable biomass was estimated at 9 300 tons. There was a 
reasonably good fit between the biomass estimates for cod, American plaice and redfish in the 
Canadian survey and EU survey in 1996. 
 
Stratified-random bottom trawl surveys were conducted by the EU from 1988 to 1999. This survey 
also showed a decline in trawlable biomass from a peak of 104 000 tons in 1989 to 24 000 tons in  
1992, an increase to 56 000 tons in 1993, a decrease to a 8 800-9 000 tons level in the 1995 to 1997 
period, and a recent decrease in 1998 with 4 500 tons and 2 500 tons in 1999. Surveys indicate poor 
recruitment of the 1992 and subsequent year-classes, particularly the 1996, 1997, 1998 and 1999 
year-classes at all observed ages. 

 
The peak stock biomass in 1989 indicated by both EU and Russian surveys was produced by the 
relatively abundant 1985 and 1986 year-classes at ages 4 and 3 years, respectively. The increase of 
biomass from 1992 to 1993 was attributed to the contribution of the also abundant 1990 and 1991 
year-classes. 

 
 c) Estimation of Parameters 
 

A sequential population analysis (XSA) was carried out for ages 1 to 8+ and years 1973 to 1999. Catch-in-
number data corresponded to the estimates of total annual catch. Catch-at-age was split using EU survey 
frequencies for ages 3 to 8+, ages 1 and 2 were set to 0. Maturity ogive estimated using data collected in the 
1998 EU survey was used. Natural mortality was set at 0.2. The analysis was tuned with the results of the 
EU survey for ages 1 to 8+ and from 1988 to 1999. 
 
The analysis showed a reasonably good fit in ages 1 to 5 but not in ages 6 and 7. These ages, 6 and 7, 
presented negative catchability residuals in 1999 leading an overestimation of their abundance. 
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Table 6.1. Cod in Div. 3M: VPA results. Recruits-at-age 1 ('000), biomass, SSB and landings (tons), and 
Fbar (ages 3-5). 

 
Year Recruit Biomass SSB Landings Fbar   EU-surveys 
 
1972 18 862 83 839 40 474 57 503 0.689 
1973 66 656 46 551 21 415 22 900 0.569 
1974 134 642 37 830 14 414 24 938 1.289 
1975 24 748 49 619 8 240 22 375 0.606 
1976 11 149 113 367 9 973 22 266 0.334 
1977 3 587 87 522 22 762 27 019 0.465 
1978 22 809 56 866 28 587 33 131 0.453 
1979 16 323 46 632 32 507 29 710 0.725 
1980 8 601 32 025 14 794 10 468 0.510 
1981 23 513 32 258 9 477 13 873 0.452 
1982 23 452 30 799 11 961 12 753 0.487 
1983 14 211 43 283 13 264 10 215 0.233 
1984 15 865 40 544 17 071 12 702 0.226 
1985 64 078 38 376 19 549 13 675 0.525 
1986 128 066 37 125 13 467 14 518 0.692 
1987 79 904 56 875 13 059 10 632 0.424 
1988 16 915 71 673 14 234 28 899 0.489 37 127 
1989 22 091 111 086 20 381 48 373 0.813 103 644 
1990 27 643 67 798 24 745 40 827 0.862 55 360 
1991 69 104 48 410 21 266 16 229 0.485 36 597 
1992 63 013 61 080 21 412 25 089 1.543 24 295 
1993 4 324 47 532 6 326 15 958 1.016 55 642 
1994 9 724 49 481 5 550 29 916 0.925 24 062 
1995 4 442 23 938 8 636 10 372 1.281 8 815 
1996 182 8 666 2 000 2 601 0.462 8 196 
1997 122 9 199 2 109 2 933 0.271 9 063 
1998 89 9 259 4 548 705 0.101 4 532 
1999 42 11 736 10 408 353 0.010 2 596 
   

 
 

d) Assessment Results 
 

Estimated fishing mortality was very high throughout the age range of the exploited population from 1988 
to 1993. From 1994 to 1997 the exploited population has been mainly restricted to the survivors of the 1991 
and 1990 cohorts, and fishing mortalities of these cohorts remained at a relatively high level. The lowest 
fishing mortality since 1996 is consistent with the decrease of the fishing effort and the catch in those years 
(Fig. 6.3). 
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Fig. 6.3.    Cod in Div. 3M: fishing mortality from Sequential Population Analysis. 

 
 
Estimated total biomass remained above 30 000 tons prior to 1995 when it declined to 24 000 tons; since 
then, biomass has remained at approximately 10 000 tons, with a small increase from 8 666 tons in 1996 to 
11 736 tons in 1999. This increase can not be considered realistic due to the overestimation of ages 6 and 7 
(60% in total weight). The XSA results also confirms the relative abundance of the 1985, 1990 and 1991 
year-classes at age 3 and the weakness of those since 1992 onwards. 
 
The stock biomass and spawning stock biomass at the beginning of 2000 remain at a very low level (Fig. 
6.4) and are mainly composed of fish 6 and 7 years old. Fish younger are scarce due to the lower 
recruitment in last four years (Fig. 6.5).  

 

 
 

Fig 6.4.    Cod in Div. 3M: biomass and SSB from Sequential Population Analysis. 
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Fig. 6.5.    Cod in Div. 3M: recruits at age 1 from Sequential Population Analysis.  

 
 
 e) Reference Points  
 

Attempts were made to evaluate the relationship between SSB and recruitment. The SSB calculated based 
on SPA results suffer from the inadequacy of the maturity sampling in some former years and from the lack 
of reliability of some catch estimates. Recruitment was considered at age 3 to avoid the effect of possible 
unreported discards on the reliability of the time series of recruitment abundance. The SSB/recruitment plot 
(Fig. 6.6) shows that there were reduced recruitments at SSB below 14 000 tons, and this value might be 
considered as an initial Blim.  
 
Reference points for F are not available. 
 

 
Fig. 6.6.     Cod in Div. 3M: SSB and recruitment plot at age 3. 
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7. Redfish (Sebastes mentella and Sebastes fasciatus) in Division 3M (SCR Doc. 99/96, 00/9, 34; SCS Doc. 
00/9, 16) 

 
 a) Introduction  
 

There are three species of redfish that are commercially fished on Flemish Cap; deep-sea redfish (Sebastes 
mentella), golden redfish (Sebastes marinus) and Acadian redfish (Sebastes fasciatus). The term beaked 
redfish is used for S. mentella and S. fasciatus combined. Because of difficulties with identification and 
separation, all three species are reported together under 'redfish' in the commercial fishery. All stocks have 
both pelagic and demersal concentrations as well as a long recruitment process to the bottom, extending to 
lengths up to 30-32 cm. All redfish species are long lived with slow and very similar growth. Female sexual 
maturity is reached at a median length of 26.5 cm for Acadian redfish, 30.1 cm for deep-sea redfish and 
33.8 cm for golden redfish.  

 
  i) Description of the fishery 
 

Redfish catches in Div. 3M increased from 20 000 tons in 1985 to 81 000 tons in 1990, falling 
continuously since then until 1998, when a minimum catch of only 970 tons was recorded. The drop 
of the Div. 3M redfish catches from 1990 onwards was related both with the simultaneous quick 
decline of the stock biomass and fishing effort deployed in this fishery, caused by the vanishing from 
the NAFO Regulatory Area of the fleets responsible for the high level of catches in the late-1980s 
and early-1990s (former USSR, former GDR and Korean crewed non-Contracting Party vessels). 
The EU (Portugal and Spain) and the Japanese trawlers remained the major players in the present 
fishery, with 280 tons and 320 tons respectively recorded in 1999, most as by-catch of the Greenland 
halibut fishery. Also in 1999 Russia appeared again in Flemish Cap with a nominal catch of 168 
tons, the same occurring with non-Contracting Party trawlers with an estimated Div. 3M redfish 
catch of 300 tons.  
 
The rapid expansion, beginning in 1993, of a shrimp fishery on Flemish Cap led to high levels of 
redfish by-catch in 1993-94. Despite the fact that since 1995 this by-catch fell to lower levels, it is 
still accounting for an important portion of the catch in numbers for the most recent years. This by-
catch at age 1 constitutes, on average (1996-99), 20% of the catch in numbers. 
 
Recent TACs catches and by-catch ('000 tons) are as follows (Fig. 7.1): 

 
   1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 
 
TAC    50 43   30   26   26   26   26   20   13    5 
Catch 48.51 43.31 29.01  11.31,2  13.51,2  5.81,2   1.31,2  0.972  1.072  
By-catch3   11.97   5.90   0.37  0.55  0.16  0.22  0.06 
Total catch   41.0 17.2 13.9  6.4  1.5  1.2  1.1     
 
  1  Includes estimates of non-reported catches from various sources 
  2  Provisional 
  3  In shrimp fishery  (SCR Doc. 99/96) 

 
 

The Div. 3M redfish stocks have been exploited in the past both by pelagic and bottom trawls. The 
majority of the bottom commercial catches were composed of beaked redfish. The species 
composition of the pelagic redfish catches, which dominated the fishery in the early-1990s, remains 
unknown. However, based on bottom survey results, on average S. mentella and S. fasciatus together 
represent most of the abundance and biomass of Div. 3M redfish. It is assumed therefore that the 
pelagic catches in the commercial fishery were also dominated by beaked redfish. 
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Fig. 7.1.   Redfish in Div. 3M: catches and TACs. 

 
 

b) Input Data 
 

The present assessment evaluates the status of the Div. 3M beaked redfish stock, regarded as a management 
unit composed of populations of two very similar species. The reasons for this approach were the 
dominance of this group in the Div. 3M redfish commercial catches and respective CPUE series, 
corresponding also to the bulk of all redfish bottom biomass survey indices available for the Flemish Cap 
bank. Finally any recovery of the Div. 3M redfish fishery from its present minimum will be basically 
supported by the S. mentella plus S. fasciatus biomass. 
 
i) Commercial fishery and by-catch data 

 
Sampling data. Most of the commercial sampling data available for the Div. 3M redfish stocks 
since 1989 were from the Portuguese fisheries. For 1999 length composition of the 1999 Russian 
pelagic catches were also available, but due to their very recent availability have not been included 
in the present assessment. The 1989-99 length compositions from the Div. 3M redfish Portuguese 
trawl catch were used, together with the Div. 3M beaked redfish length-weight relationship from 
1989-99 EU survey data, to estimate the catch in numbers at length of the Div. 3M redfish 
commercial catch for the same period. 
 
Redfish by-catch in numbers at length for the Div. 3M shrimp fishery were available for 1993-97 
based on data collected on board of Canadian and Norwegian vessels. These numbers at length were 
recalculated in order to fit by-catch in weight with the annual length weight relationships derived 
from EU survey data. The 1998 and 1999 by-catch length frequencies were assumed to be equal to 
the average of the two previous years and were used to generate corresponding by-catch numbers at 
length.  
 
The commercial and by-catch length frequencies were then summed to establish the total removals at 
length. These were converted to removals at age and for determination of mean weights-at-age using 
the S. mentella age-length keys from the 1990-98 EU surveys. The 1990 year-class followed by that 
of 1989 continued to dominate catches in 1999. 
 
CPUE data. Two CPUE series were available, the observed CPUE series from monitored 
Portuguese trawlers (1988-96) and the STATLANT 21B CPUE series incorporating catch and effort 
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data for most of the components of the fishery (1959-93). The second series was used in a surplus 
production analysis carried out in this assessment.  
 

   ii) Research survey data 
 

The Russian bottom trawl survey has not been conducted since 1997. Due to the low correlation with 
other available biomass indices observed during previous assessments, the Russian survey beaked 
redfish bottom biomass index was not included this year in the production analysis. 
 

                         Survey bottom biomass and survey female spawning biomass of Div. 3M beaked (S. mentella plus S. 
fasciatus) redfish were calculated based on the abundance at length from Canadian and EU bottom 
trawl surveys for the periods 1979-85 and 1988-99 respectively, and based on the Div. 3M beaked 
redfish length weight relationship from 1989-99 EU survey data. Female spawning biomass was 
calculated applying length maturity ogives derived from data collected during the 1992-94 surveys.   

 
Age composition for the 1989-99 Div. 3M beaked redfish EU survey stock and mature female stock, 
as well as the respective mean weights-at-age, were obtained using the S. mentella age length keys 
from the 1990-99 EU surveys with both sexes combined, and the corresponding annual length 
weight relationships. 
 
Survey results. Biomass indices (swept area method) from EU surveys are presented in the 
following table (‘000 tons): 

         
Year Beaked redfish S. Mentella S. fasciatus Juveniles           
 
1988 143.0 - - - 
1989 113.7 - - - 
1990 87.6 - - 14.7 
1991 59.3 50.1 5.7 3.5 
1992 97.6 71.8 5.3 20.5 
1993 55.0 25.1 4.4 25.6 
1994 87.0 35.7 7.8 43.5 
1995 64.6 59.3 5.0 0.2 
1996 89.2 77.9 11.0 0.3 
1997 74.3 56.1 17.5 0.7 
1998 52.8 45.4 6.4 1.0 
1999 73.4 65.3 8.0 0.2 
 
 

 
Bottom biomass and spawning biomass. During the earlier period (1979-85), covered by the 
Canadian surveys, both bottom biomass and female spawning biomass of beaked redfish were stable, 
with female spawning bottom biomass averaging 40% of the total bottom biomass (Fig. 7.2).  
 
The more recent period of 1988-98, covered by EU surveys, started with a continuous decline of 
bottom biomass until 1991, followed by a period of biomass fluctuation with no apparent trend from 
1992 until 1996, then declining further in 1997 and 1998, when the second lowest bottom biomass 
was recorded. It is however difficult to interpret this last apparent decline from 89 000 tons in 1996 
to 53 000 tons in 1998 since catches at the time dropped to very low levels. 
 
Survey bottom biomass increased again in 1999 to 73 000 tons. Bottom spawning biomass declined 
during the EU survey time series and for the last five years (1995-99) spawning biomass represented 
on average just 10% of the bottom biomass. 
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Fig. 7.2. Beaked redfish in Div. 3M: bottom biomass, female spawning biomass and abundance 

from Canadian (1979-85) and EU (1988-99) surveys. 
 
 
 c)  Estimation of Parameters 
 

A maturity ogive-at-age for Div. 3M beaked redfish was calculated from the mean proportion of mature 
females from the survey stock abundance-at-age by a general logistic curve fit to the observed data. This 
maturity ogive was incorporated in the yield-per-recruit analysis.  
 

  A partial recruitment vector for Div. 3M beaked redfish was revised assuming flat topped partial 
recruitment and adjusting a relative mean index-at-age to a general logistic curve. This index was derived 
by determining the ratio between the 1989-99 age composition of the total catch, including redfish by-catch 
in the shrimp fishery, and beaked redfish survey abundance. Both data sets were standardized to numbers-
per-thousand prior to analysis.  
 
The ratios between annual STACFIS estimates of Div. 3M redfish catch and by-catch and EU beaked 
redfish survey bottom biomass were considered to be an index of the mean fishing mortality during the past 
12 years. 
 
An Extended Survival Analysis (XSA) (Shepherd, 1999)1 for the most recent period of 1989-98 was run. 
Natural mortality was assumed constant at 0.1. The input catch-at-age was as described above as was the 
female maturity ogive used. The month of peak spawning for Div. 3M Sebastes mentella, February, was 
used for the estimate of the proportion of F and M before spawning.  The first age group considered was 
age 4 and a plus group was set at age 19. EU survey abundance at age was used for calibration. 
  
A logistic surplus production model which does not use the equilibrium assumption (ASPIC) was applied 
using the 1959-99 STACFIS catch estimates with the standardized STATLANT commercial catch and 
effort data (1959-93) and the age 4+ EU bottom biomass (1988-99). The selection of these series was made 
because of their higher correlation, compared with the negative or very low correlation between any other 
combination of the CPUE and survey series available for Div. 3M redfish. A starting estimate for the 
intrinsic rate of biomass increase was derived from the F0.1 given by the yield-per-recruit analysis. 
Catchability (q) of the EU survey was fixed based on mean age 4 + survey bottom biomass/XSA stock 
biomass ratio for the 1992-99 period.  

                                                           
1 SHEPHERD, J. G., 1999. Extended survivors analysis: an improved method for the analysis of catch-at-age data and 

abundance indices. ICES J. Mar. Sci., 56(5): 584-591.  
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  ASPIC was first run to fit for estimates of parameters, together with effort and survey patterns of 

unweighted residuals as well as the biomass and fishing mortality trends expressed as ratios to Bmsy and 
Fmsy . Effort and survey residuals were finally run through bootstrap analysis in order to derive bias 
corrected estimates and probability distribution of the parameters. 
 

 d) Assessment Results 
 
From the F index derived from the ratio of commercial catch to survey biomass, fishing mortality rose to a 
peak in 1990 then gradually declined. This index has been at very low levels since 1997 (Fig. 7.3). 
 

 
 Fig. 7.3. Beaked redfish in Div. 3M: fishing mortality trends: XSA (ages 4 to 14) and 

catch/biomass EU survey. 
 
Both XSA and ASPIC illustrative analyses indicated that the Div. 3M beaked redfish stock experienced a 
steep decline from the late-1980s that continued until 1994 (Fig. 7.4). During this former period, fishing 
mortality is indicated to be well above Fmsy, due to the extremely high catches in the fishery (1989-93) 
coupled with a very high level of redfish by-catch in numbers from the Div. 3M shrimp fishery (1993-94). 
These by-catches primarily affected the above average year-classes of 1989 and 1990 at age 4. From 1996 
onwards fishing mortality dropped to values well below natural mortality halting the stock decline.  
 
Recruitment at age 4 is fluctuating with no apparent trend in recent years. There has been no strong pulse of 
recruitment observed since about 1990.  

 
The apparent gradual increase in biomass suggested by both models for the most recent years (1997-99) 
was not seen in the survey results.  
 
The observed 1989-95 high level of fishing mortality affected primarily the larger length groups in the S. 
mentella and S. fasciatus populations, resulting in a decline of the beaked redfish female spawning biomass 
to a level much lower than during the late-1970s and early-1980s, when there is evidence, from the 
Canadian survey bottom biomass series, that the stock experienced a period of relative stability with a 
proportion of about 40%.  
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Fig. 7.4. Beaked redfish in Div. 3M: XSA and ASPIC total biomass, and EU survey bottom 

biomass trends. 
 
 

STACFIS concluded that while the decline in stock biomass appears to have halted, it is still unclear as to 
whether there has been any actual increase. The total stock and spawning stock are currently at a low level 
compared to the earlier period in the time series. At the low fishing mortality level from the most recent 
years, and with growth of the relatively strong 1989-90 year-classes, stock and spawning biomass should 
gradually increase. 
  
STACFIS noted that information on Div. 3M redfish by-catch in the shrimp fishery was presented during 
the November 1999 assessment of shrimp in Div. 3M. STACFIS recommended that an update of the Div. 
3M redfish by-catch information be presented on a regular basis during the November assessment of 
shrimp in Div. 3M, including the estimated weights and numbers of redfish caught annually in the Div. 3M 
shrimp fishery as well as tables showing their size distribution.  

 
 e) Reference Points  
 
  No updated information on biological reference points was available. 

 
 
8. American Plaice (Hippoglossoides platessoides) in Division 3M (SCR Doc. 00/09,25; SCS Doc. 99/09) 
 
 a) Introduction 
 

On the Flemish Cap the stock of American plaice mainly occurs at depths shallower than 600 m. Catches of 
Contracting Parties are mainly as by-catches in trawl fisheries directed to other species in this Division. 
 
Since 1974, when this stock became regulated, catches ranged from 600 tons (1981) to 5 600 tons (1987). 
After that catches declined to 275 tons in 1993, caused partly by a reduction in directed effort by the 
Spanish fleet in 1992. Catch for 1999 was estimated to be 255 tons.  
 
From 1979 to 1993 a TAC of 2 000 tons has been in effect for this stock.  A reduction to 1 000 tons was 
agreed for 1994 and 1995 and a moratorium was agreed to thereafter (Fig. 8.1). 
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Recent catches and TACs ('000 tons) are as follows: 
 
  1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 
 
TAC    2    2    2    11    11    0    0 0 0 0 
Catch   1.6  0.8  0.3  0.72  1.32  0.32   0.22  0.32  0.32 

 
1   No directed fishing. 
2    Provisional. 

 

 
Fig. 8.1.    American plaice in Div. 3M: nominal catches and agreed TACs. 

 
 
 b) Input Data 
 
  i) Commercial fishery data 
 

Russia provided length composition data for the 1999 trawl catches. This information was used to 
estimate the length and age compositions for the total catch (255 tons). The 1990 year-class (age 9 in 
1999) continues to be the most abundant one. 
 
Mean weights-at-age in the catch showed a slow decreasing trend from 1993 to 1997 for ages older 
than 8. This trend seems to stop in 1998 but in 1999 the mean weights-at-age decreased again, being 
actually slightly below the average. 
 

  ii) Research survey data 
 
The series of research surveys conducted by the EU since 1988 was continued in July 1999. The 
USSR/Russian survey series started in 1983 ending in 1993. A single Canadian survey was 
conducted in 1996.  
 
A continuous decreasing trend in abundance and biomass indices was observed since the beginning 
of the EU survey series. The 1999 abundance and biomass were the lowest of the series. The 
USSR/Russian survey series, although more variable, also showed a decreasing trend between the 
1986-93 period. Both indices from the Canadian survey in 1996 were at the same level of the EU 
survey (Fig. 8.2). 
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Fig. 8.2.  American plaice in Div. 3M: trends in biomass and abundance indices in the surveys. 
 
 

During the EU survey series the age reader was changed three times, and age compositions of the 
survey may reflect different criteria. As in the commercial catches age 9, corresponding to the 1990 
year-class, was the best represented. Since 1991, all the recruiting year-classes were very poor as 
shown by EU survey indices. 
 
The EU survey spawning stock biomass (50% of age 5 and 100% of age 6 plus) was in 1994 at the 
1989-90 level, but decreased since then (table below). In 1999 SSB dropped to 18% of the 1988 
level, being the lowest point observed in the survey series (1988-99). 

 
Evolution of recruits (‘000) and SSB (‘000 tons) EU survey index during the period 1988-99. 
  
Year 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1988 1999 
 
SSB   9.9   7.8   6.0  5.8   5.2   5.0   6.4   4.6   2.7   2.1   2.4   1.8 
Age 3 recruits   625 6 847 775 911  679 1 365   40    99  103    96    29    20 

 
 
 c) Estimation of Parameters 
 

Taking into account the deficiencies in the database, only an approximation of the trend in exploitation was 
obtained, by comparing the catch and survey biomass ratio for ages fully recruited to the fishery (ages 8-
11). This index reached its lowest value in 1998 (Fig. 8.3), but in 1999 show a little increase though still at 
a low level (0.2). As this index could be affected by unreported catches, another estimation of F was tried 
by the log of the ratio between ages 6+ in one year, and 7+ the next year, minus natural mortality (0.2). 
This last index, although exhibiting a considerable amount of interannual variability, follows the same 
trend. Recruitment was estimated as the age 3 index from the EU surveys. 
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Fig. 8.3.  American plaice in Div. 3M: comparison between the trends shown by two indices 

of F. 
 
 
 d) Assessment  Results 

 
Recruitment has been poor since the 1990 year-class. STACFIS noted that this stock continues to be in a 
very poor condition, with only poor year-classes expected to be recruited to the SSB for at least five years. 
Although the level of catches and fishing mortality since 1992 appear to be relatively low, survey data 
indicate that the stock biomass and the SSB are at a very low level and there is no sign of recovery, due to 
the consistent year to year recruitment failure since the beginning of the 1990s. 

 
 e) Reference Points 

 
Only 9 points are available to evaluate a spawning stock and recruitment relationship, but only very poor 
recruitment appears at an SSB less than 6 000 tons, as estimated by the EU survey (Fig. 8.4).  

 
     Fig. 8.4.   American plaice in Div. 3M: SSB-Recruitment scatter plot. 
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Figure 8.5 represents an index of age 3 recruitment per unit of SSB obtained as the log of the R/SSB ratio 
for each year-class. Two different periods can be shown in this figure, one up to 1990 and other one since 
1991. In the recent period the amount of recruits surviving per unit of spawning biomass has declined 
substantially.  

 
Fig. 8.5.   American plaice in Div. 3M: recruits at age 3 produced per kg of SSB index. 

 
The yield-per-recruit analysis is presented with the same parameters from the two last years: M = 0.2; the 
selectivity pattern coming from Div. 3NO American plaice (SCR Doc. 98/51), the knife edge maturity of 
50% of age 5 and 100% of age 6 plus and the average mean weights at age in the catch and the stock for the 
period 1988-99. This analysis gave a F0.1 = 0.28. 

 
 f) Future Studies 

 
Problems related to age determination were presented as a key obstacle to the use of an analytical approach 
for American plaice in Div. 3M.  STACFIS recommended that current initiatives aiming at reconciling 
age determination from different age readers be continued in an effort to determine the catch-at-age for 
this stock.  Also, efforts should be made to establish historical time series of catch-at-age and other 
biological information at age so that they can be used in analytical assessments.  It was noted that, despite 
these inconsistencies in age determination, the age disaggregated information available appears to be 
tracking year-classes as well as the information available for many other stocks. Therefore, STACFIS 
recommended that analytical assessments be attempted in the next assessment of Div. 3M American 
plaice.  

 
 
C. STOCKS ON THE GRAND BANK 
 
 
9.  Cod (Gadus morhua) in Divisions 3N and 3O (SCR Doc. 00/20, 33; SCS Doc. 00/9, 16, 20) 
 

a) Interim Monitoring Report 
 
The cod stock in Div. 3NO has been under moratorium to all directed fishing both inside and outside the 
Regulatory Area since February 1994. During the last assessment in 1999 of this stock it was concluded 
that recruitment and spawning stock are extremely low. In 1999 the total by-catch of cod in Div. 3NO was 
909 tons (Fig. 9.1).  The spring and autumn Canadian research vessel surveys conducted in 1999 indicate 
an increase in catch rates of juvenile fish (ages 1-3) from recent years in Div. 3N and 3O (Fig. 9.2 and 9.3).  
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This increase may in part be due to a possible change in catchability resulting from a warming in Div. 3N 
and 3O. The 1999 indices of biomass suggest no significant increase. The stock size is still much below 
Blim  (Fig. 9.4).  
 
Recent TACs and catches ('000 tons) are as follows: 
 
 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 
 
Recommended TAC                                                    Same as agreed 
Agreed TAC  13.6 13.6 10.2 6 nf  ndf   ndf ndf  ndf ndf 
Reported Catches   17  10.1    9  1.91  0.171  0.171  0.421 0.50 1   0.911 

 

Non-reported Catches   12  2.5  0.7  0.8 0 0 0 0.05  
Total Landings   29 12.6  9.7  2.71  0.171  0.171 0.421 0.551 0.911 

 
1        Provisional. 
nf    No fishing. 
ndf  No directed fishery  and by-catches of cod in fisheries targeting other species should be kept at  the lowest 

possible level. 
 
 
 
 

 
 

Fig. 9.1.  Cod in Div. 3NO: catches and TACs. 
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Fig. 9.2. Cod in Div. 3NO: abundance and biomass indices from Canadian spring surveys. 95% 

confidence intervals are provided for 1999. 
 
 

 
Fig. 9.3. Cod in Div. 3NO: abundance and biomass indices from Canadian autumn surveys. 

95% confidence intervals are provided for 1999.  
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Fig. 9.4. Cod in Div. 3NO: scatter plot of fishing mortality versus spawning stock biomass 
(SSB). The 1999 estimate of spawning stock biomass (Q adjusted) is indicated by the 
triangle. 

 
 
 
10. Redfish (Sebastes mentella and Sebastes fasciatus ) in Divisions 3L and 3N (SCR Doc. 00/48, 52; SCS Doc. 

00/6, 9, 16, 20, 16)  
 
 a) Interim Monitoring Report 
 

A total catch of 2 318 tons was estimated for 1999 compared to 900 tons in 1998 (Fig. 10.1). The catches 
were taken as by-catch in the Greenland halibut fisheries for various fleets. 

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

 
 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 
 
TAC         14     14      14       14       14       11 11             0 0 0 
Catch1   26       27   212   62,3    22,3      0.53      0.63 0.93 2.33 

 
1  Includes catch estimated by STACFIS for 1989-94. 
2  STACFIS could not precisely estimate the catch. Figures are midpoint of range of estimates. 
3  Provisional. 
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Fig. 10.1.  Redfish in Div. 3LN: catches and TACs. 

 
 

Spring and autumn surveys were conducted in Div. 3L and Div. 3N during 1999. The survey estimates 
(Fig. 10.2) did not alter the perception of STACFIS that the stock biomass remains at a very low level and 
recruitment has been poor for more than a decade.  
 

b) Current and Future Studies 
 

STACFIS noted that preliminary results were available from a study of redfish species distribution and 
population genetic structure pertinent to the Committee’s long standing recommendation on the 
appropriateness of Div. 3LN and Div. 3O as management units. The study suggests that hybrids of  
Sebastes mentella and S. fasciatus exist but are restricted to an area of common overlap that includes 
Subdiv. 4Rs and Div. 4T (Gulf of St. Lawrence) and Div. 3P and 4V (Laurentian Channel). The study also 
suggests that within S. mentella, no genetic difference could be detected among samples from Div. 3LNO 
and those from Subarea 2 and Div. 3K. STACFIS was unable to evaluate the results due to the lack of 
appropriate expertise at the June 2000 Meeting. It was noted that this study will be submitted to a primary 
journal where the results will be peer reviewed by appropriate expertise. The Committee endorsed 
continuation of genetic studies at the population level to determine the validity of Div. 3LN and Div. 3O as 
separate management units. STACFIS again recommended that (1) redfish data in Div. 3LN and 3O be 
analyzed further to determine if a relationship exists between Div. 3O and Div. 3LN that may help in the 
interpretation of the indices of abundance; and (2) data be examined to evaluate the appropriateness of 
Div. 3LN and Div. 3O as management units for redfish.  
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Fig. 10.2. Redfish in Div. 3LN: survey biomass indices from Canadian surveys in Div. 3L and 
Div. 3N in Campelen equivalent units for surveys prior to autumn 1995. 
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11. American plaice (Hippoglossoides platessoides) in Divisions 3L, 3N and 3O (SCR 00/41, 46, SCS 00/9, 16, 
20) 

 
a) Interim Monitoring Report 

 
The American plaice stock in Div. 3LNO has been under moratorium since 1995. In 1999 catch of 
American plaice in Div. 3LNO totaled 2 565 tons up from 1 618 tons in 1998 (Fig. 11.1).  Catch was 
mainly taken in the Regulatory Area and in the Canadian yellowtail flounder fishery.  

 
Recent nominal catches and TACs ('000 tons) are as follows: 
 
 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 
 
TAC 25.8 25.8 10.5 4.81 ndf ndf ndf ndf ndf ndf 
Catch 342 132 173 74 0.64 0.94 1.44 1.64 2.64 
 
1  No directed fisheries allowed. 
2 Includes estimates of misreported catches.  
3   Catch may be as high as 19 400 tons. 
4  Provisional. 
ndf No directed fishery. 

 

 
Fig. 11.1.   American plaice in Div. 3LNO: catches and TACs. 

 
 

Spring and autumn Canadian research vessel surveys conducted in 1999 indicate that biomass is still at a 
low level (Fig. 11.2 and 11.3).  The spring survey biomass index in 1999 was 26% of the average level in 
the mid-1980s while the autumn survey biomass index was 34% of the average level of 1990 and 1991.  
There was an increase in biomass in the spring survey in 1999 compared to the 1996-98 level but the 
autumn survey did not increase.  The increase in the spring survey may in part be due to a possible change 
in catchability resulting from a warming in Div. 3LNO. 
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Fig. 11.2.   American plaice in Div. 3LNO: biomass from Canadian spring surveys. 

 

 
Fig. 11.3 American plaice in Div. 3LNO: biomass from Canadian autumn surveys. 

 
 

Estimates of abundance and biomass from the surveys, conducted by EU-Spain in the Regulatory Area of 
Div. 3NO since 1995, have been increasing since 1998.  
 
The 1999 assessment showed that average F was much lower than during the 1970s and 1980s but has 
shown slight increase since 1995 (Fig. 11.4). Average F on ages 9 to 14 and ages 8 to 12 showed an 
increasing trend from 1975 to 1992 but has been much lower since 1995.  Average F on ages 9 to 14 
increased from 0.025 in 1995 to 0.16 in 1998 and on ages 8 to 12 it increased from 0.032 in 1995 to 0.11 in 
1998.  The high Fs in 1993 and 1994 may be artifacts. 
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Fig. 11.4.  American plaice in Div. 3LNO: average fishing mortality from VPA. 

 
The 1999 VPA included a value for natural mortality that was a large departure from previous models and 
STACFIS again recommended that for American plaice in Div. 3LNO, the effect of the increase in natural 
mortality and possible estimation of M be explored.  In recent years catch at older ages was low or 
nonexistent and therefore, STACFIS again recommended that the number of ages in the catch-at-age 
matrix of American plaice in Div. 3LNO be reduced and the effect of a plus group in the catch-at-age be 
explored.  Previous VPAs on this stock had a severe retrospective pattern and STACFIS again 
recommended that the current VPA of American plaice in Div. 3LNO be examined for a retrospective 
pattern.   STACFIS again recommended that the stock recruit relationship of American plaice in Div. 
3LNO from the VPA should be explored further. STACFIS recommended that in 2001 the entire time 
series of abundance, biomass and length frequencies for American plaice from the surveys conducted by 
EU-Spain in the Regulatory Area of Div. 3NO be presented in a single document.  STACFIS further 
recommended that in future catch to survey biomass plots for American plaice in Div. 3LNO be presented. 

 
12. Yellowtail Flounder (Limanda ferruginea) in Divisions 3L, 3N and 3O (SCR Doc. 00/19, 32, 35, 42, 44, 45, 

46, 50; SCS Doc. 00/9, 16, 20) 

 a) Introduction  

During the moratorium (1994-97), catches decreased from around 2 000 tons in 1994 to about 280 tons in 
1996 and increased to 800 tons in 1997, as by-catch in other fisheries (Fig. 12.1). In the 1998 fishery a 
catch of 4 400 tons was taken, and in the 1999 fishery a catch of 6, 600 tons was taken. Catches exceeded 
the TACs in each year from 1985 to 1993.  In 1998 and 1999 by-catches in the Regulatory Area led to 
catches exceeding their respective TACs. As noted in previous reports of Scientific Council, catch statistics 
for this stock prior to the moratorium are not adequate, with as much as 25-50% of the catch in some 
years coming from surveillance estimates and categorization of unspecified flounder catches.  

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

  1991 1992 1993 1994 1995 1996 1997 1998  1999 2000 
TAC  7 7 7 71 ndf ndf ndf 4    6 10 
Catch  162 112 142 21,3 0.11,2,3 0.31,3 0.81,3  43  73  
 

1    No directed fisheries permitted. 
2       Includes estimates of misreported catches. 
3     Provisional. 
ndf No directed fishery. 
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Fig. 12.1. Yellowtail flounder in Div. 3LNO: catches and TACs. 
 
 
 b) Input Data 
 
  i) Commercial fishery data   
 

There were catch and effort data from the Canadian commercial fishery in 1999, which were 
included in a multiplicative model to analyze the CPUE series from 1965 to 1999. The index showed 
a steady decline from 1965 to 1976 and then rose to a relatively stable level from 1980-85 before 
declining to its lowest level during the 1991-93 time period. The 1998 and 1999 CPUE values are 
not directly comparable to CPUE indices from previous years because of changes in the 1998 and 
1999 fishing patterns. The 1998 and 1999 catch rates are related to the fleet’s fishing pattern which 
because of the 5% by-catch rule resulted in concentrating effort in the area where yellowtail flounder 
was abundant and the catches of American plaice and cod were expected to be low. This kept the by-
catch levels of cod (3%) and American plaice (4%) down. The deployment of an excluder grate also 
contributed to the low by-catch levels, particularly cod. Juvenile catches were reduced by the use of 
large mesh sizes (145 mm) in the codend. Modal size of yellowtail flounder in the fishery was 36 
cm.  Analysis of maturity data indicated that the period of the fishery occurred before and after 
spawning was finished. 
 
There was limited sampling of yellowtail flounder from by-catches in an EU-Spain skate fishery, 
EU-Portugal and Russian fisheries in the Regulatory Area of Div. 3NO. The length frequency of 
yellowtail flounder in the catches ranged in size from 16 to 54 cm, peaking at 34 cm in the Russian 
catches, 36 cm in the Portuguese catches and 30 cm in the Spanish catches.  STACFIS again noted 
that the yellowtail flounder caught were smaller than might be anticipated with large mesh (220-mm 
mesh) codends used in the skate fishery. However there is no clear explanation of this observation 
yet. 

 
  ii) Research survey data  
 

Sampling gear studies (SCR Doc. 00/19). Preliminary analysis of comparative fishing trials carried 
out by Canada and EU-Spain in the Regulatory Area of Div. 3N in May of 2000 were presented.  
Both vessels conducted fourteen side-by-side tows of 15 minute and 30-minute tow duration. 
Catches (weight) by the Pedreira trawl used by EU-Spain exceeded that of the Campelen trawl used 
by Canada by a factor of about 10. In the 1999 experiments aboard the Spanish survey vessel, a 
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direct comparison of the catch rates of both trawls was made. By rigging the Campelen trawl with 
the same long sweeps and trawl doors as used with the Pedreira trawl, the catches of the Pedreira 
exceeded the Campelen catches by a factor of 3. The huge differences in catchability are partly 
attributed to the differences in sweep lengths used on both trawls (in excess of 200 m EU-Spain: 46 
m Canada) and the smaller footgear used by EU-Spain. STACFIS recommended that a detailed 
description of the survey design, specifications and geometry of the sampling trawl used in the 
Spanish survey in the Regulatory Area of Div. 3NO be tabled at the June 2001 Meeting.   

 
Canadian stratified-random spring surveys (SCR Doc. 00/35). These surveys covered depths 
from 42 to 731 m. In 1999, most of the trawlable biomass of this stock continued to be found in Div. 
3N, where the index has declined from 167 700 tons in 1984 to 57 900 tons in 1995 and then 
increased sharply to an average biomass of 113 000 tons in 1996-97.  In 1998, the estimate puts the 
biomass index at 144 000 tons. In Div. 3L, the index of trawlable biomass declined steadily from 
about 21 000 tons in 1984-85 to zero in 1995; the average biomass in 1996-98 was 700 tons. In Div. 
3O, the biomass index was relatively stable around 26 000 tons from 1984 to 1991, however, the 
1992 and 1994-95 values were around 9 000-13 000 tons, compared to 42 000 tons in 1993.  After 
increasing to 71 000 tons in 1996, the average biomass estimates dropped to average level of 56 000 
tons for 1997-98.  
 
In 1999, the total trawlable biomass index in Div. 3LNO was estimated to be 366 000 tons, a 81% 
increase since 1998 (Fig. 12.2). Such a huge increase is indicative of a 'year' effect associated with 
an increase in catchability, which may be related to a warming of bottom temperatures in the survey 
area. 

 
The analyses of ages were inconclusive due the anomalous 1999 survey and the unresolved 
questions about ageing older fish. 

 
  

 
 

Fig. 12.2.  Yellowtail flounder in Div. 3LNO: estimates of biomass and abundance from 
Canadian spring surveys 

 
 
Canadian stratified-random autumn surveys (SCR Doc. 00/35). These surveys covered depths 
from 42 to 1500 m.  The index of trawlable biomass for Div. 3LNO yellowtail flounder has 
increased steadily from 66 000 tons in 1990 to 249 000 tons in 1999 (Fig. 12.3). Most of this 
biomass was found in Div. 3N; Div. 3L had a biomass estimate of 10 000 tons.  
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The analyses of ages were inconclusive due to the unresolved questions about ageing, however, 
abundance at length indicate the presence of large numbers of juveniles when compared to other 
years. 

 
Fig. 12.3. Yellowtail flounder in Div. 3LNO: estimates of biomass and abundance from 

Canadian autumn surveys. 
 
 

Cooperative DFO/fishing industry seasonal surveys  (SCR Doc. 00/42). Cooperative quarterly 
surveys between Canadian Department of Fisheries and Oceans (DFO) and the Canadian fishing 
industry in Div. 3NO were carried out since 1996 using a commercial fishing gear without a codend 
liner. These surveys indicate very low catch rates of yellowtail flounder and other species in March 
of 1997, 1998 and 1999 compared with surveys at other times of the year. CPUE observed in the 7 
other cooperative surveys was relatively high compared to historic CPUE data from the fishery.   
 
The similarity in CPUE estimates from the remaining grid surveys, and the low CPUE of other 
species in the March surveys, suggested that catchability in the grid area during March is lower than 
that found in other seasons, although the reason for this is unknown.  With the exception of the 
March survey, the 1999 grid surveys indicate a lower CPUE when compared to previous surveys. 
 
Yellowtail flounder in these surveys ranged from 21-54 cm and only 11% of the catch in any one trip 
was less than 30 cm. These surveys also pointed out the limited area available for conducting a 
directed fishery for yellowtail flounder within the 5% American plaice by-catch restriction. 
 
Spanish stratified-random spring surveys in the Regulatory Area of Div. 3NO (SCR Doc. 
00/46). Beginning in 1995 EU-Spain has conducted stratified-random surveys for groundfish in the 
Regulatory Area of Div. 3NO. These surveys cover a depth range of approximately 45 to 1 300 m. 
The biomass index has shown an increasing trend between 1995 (27 704 tons) and 1999 (589 200 
tons). In 2000 biomass decreased by 24% to 447 403 tons (Fig. 12.4). Modal length of the 1998 
survey was 27 cm and in 1999 it was 29 cm. 
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Fig. 12.4. Yellowtail flounder in Div. 3LNO: estimates of biomass from the Spanish spring 
surveys. 

 
 

Stock distribution (SCR Doc. 00/35). Analysis of 1998 and 1999 spring and autumn surveys 
confirmed that the stock was more widely distributed in all three Divisions similar to that of the mid-
1980s. The majority of the stock was consistently concentrated in Div. 3NO on and to the west of the 
Southeast Shoal. Based on catches during the 1998-99 surveys, expansion of the range back into 
Div. 3L has taken place.  
 
Biological studies (SCR Doc. 00/32, 45). Preliminary analysis of age determination from whole and 
sectioned otoliths showed good agreement in ageing yellowtail flounder up to age 7. Noteworthy is 
that this was based on a sample size of 204 pairs of otoliths. From age 8 onward, sectioned otoliths 
gave higher readings than whole otolith readings.  Maximum age of 13 years was estimated for 
males and 16 years for females in comparison for ages 10 and 11, respectively, from whole otoliths. 
Modal length frequency analysis using the Peterson method indicated good agreement for younger 
ages up to 5 years by whole otoliths. STACFIS noted the excellent progress made to reconcile age 
determination and recommended that age validation studies be carried out to authenticate ageing 
by the new methods for yellowtail flounder in Div. 3LNO. 
 
Growth analysis of tag returns (125 with acceptable information) from tagging studies conducted in 
the early-1990s showed an average mean annual growth of 1.61 + 0.18 cm/year (mean + standard 
error). Growth rates were higher for smaller fish when compared to larger fish. 
 
Length at 50% maturity (L50) was calculated for males and females separately, from samples 
collected during the 1984-99 Canadian surveys in the Div. 3LNO. There has been a 5 cm decrease in 
length at 50% maturity in males from 30 cm to 25 cm, while female length at 50% maturity has 
remained fairly stable at about 34 cm (Fig. 12.5)     
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Fig. 12.5.   Yellowtail flounder in Div. 3LNO: length at 50% maturity. 
 

 
A length based female SSB was derived from the 1984-99 Canadian spring survey data, annual 
maturity  ogives  and  annual  mean  weights-at-length.   SSB declined from 90 000 tons in 1984 to 
24 000 tons in 1989, then varied without trend around an average value of 28 000 tons from 1990-
95. The SSB increased in 1996 and appeared stable at an average level of 66 000 tons from 1996-98. 
In 1999, there was a large increase in the survey index, which has been interpreted as a year effect 
(Fig. 12.6). 
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Fig.  12.6. Yellowtail flounder in Div. 3LNO: female spawning stock biomass estimated from the 
1984-99 annual spring surveys.   

 
 
Relative year-class strength was estimated from a multiplicative model using information based on 
abundance of cohorts at ages 3 and 4 from the 1984-99 spring and 1990-99 autumn survey time 
series (Fig. 12.7). Cohort strength was slightly stronger from 1984 to 1989 when compared with the 
period 1980-83. Year-class strengths increased each year from 1990 to 1993. The 1993 year-class 
was estimated to be the highest in the time series. The 1994, 1995 and 1996 year-classes were 
estimated to be somewhat weaker although they are still amongst the highest in the series. 

 

 
Fig. 12.7. Yellowtail flounder in Div. 3LNO: cohort strength estimated from a multiplicative 

model using age 3 and 4 data from annual spring and autumn surveys. 
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c) Estimation of Parameters 
 

Several formulations of a surplus production analysis (ASPIC) were presented. STACFIS agreed that the 
model that provided the best fit to the data included the catch data (1965-2000), Russian spring surveys 
(1972-91), Canadian spring surveys (1971-82), Canadian spring (1984-99) and autumn (1990-99) surveys 
and the Spanish spring (1995-2000) surveys. Yield projections assumed that the TAC + 10% over-run will 
be taken in 2000 fishery, i.e. 11 000 tons. 
 
Because of differences in catchability among the various indices, relative indices of biomass and fishing 
mortality rate were used instead of absolute values. As this stock was assessed with a production model, 
fishing mortality refers to yield/biomass ratio. 

 
 d) Assessment Results 

                
The surplus production model suggests that a maximum sustainable yield (MSY) of 17 000 tons can be 
produced by total stock biomass of 83 000 tons (Bmsy) at a fishing mortality rate of 0.21 (Fmsy). The analysis 
showed that relative population size (Bt/Bmsy) has been below the level at which MSY can be obtained since 
1973. Since the moratorium the stock has been rebuilding so that Bt = Bmsy in 2000 (Fig. 12.8).   
 

 
Fig. 12.8.   Yellowtail flounder in Div. 3LNO: relative biomass trends.  

 
Relative fishing mortality rate (Ft/Fmsy) was above Fmsy, in particular from the mid-1980s to early-1990s 
when the catches exceeded or doubled the recommended TACs (Fig. 12.9). In 2000, F is projected to be 
61% Fmsy if the TAC (+ 10% over-run) is taken 
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Fig. 12.9.   Yellowtail flounder in Div. 3LNO: relative fishing mortality trends. 

 
 

Since 1994, when the moratorium (1994-97) was put in place the estimated yield has been below 
sustainable production levels (Fig. 12.10). 

 

 
 

Fig. 12.10.   Yellowtail flounder in Div. 3LNO: yield trajectory. 
 
 

The model was bootstrapped to derive estimates of yield projections for 2001 assuming a status quo F 
(F2000=F2001) and assuming F2001=2/3 Fmsy an additional analysis was conducted.  By constraining the catch 
in 2000 to 11 000 tons, percentiles of fishing mortality, yield and biomass for a series of multipliers were 
estimated (Table12.1).  A status quo F results in a yield of 11 700 tons in 2001 and F2001=2/3 Fmsy results in 
a yield of 12 700 tons in 2001. 
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Table 12.1. Yellowtail flounder in Div. 3LNO: management options for 2001 
and 2002.  The percentiles of yield in 2001, and biomass ratio in 
2002 are based on F in 2001 calculated as the product of the F 
multiplier and F in 2000.  

 
 2001 F 
F multiplier 5 25 50 75 95 
 
1.1 0.111 0.126 0.138 0.152 0.174 
1.0 0.101 0.115 0.126 0.138 0.158 
0.8 0.080 0.092 0.101 0.110 0.127 
0.6 0.060 0.069 0.075 0.083 0.095 
0.4 0.040 0.046 0.050 0.055 0.063 
Fmsy   0.147 0.186 0.209 0.231 0.260 
2/3 Fmsy 0.098 0.124 0.139 0.154 0.173 
 
 2001 Yield 
F multiplier 5 25 50 75 95 
 
1.0 11.40 11.60 11.71 11.82 11.95 
0.8 9.21 9.38 9.48 9.57 9.69 
0.6 6.97 7.11 7.19 7.27 7.37 
0.4 4.70 4.80 4.86 4.91 4.98 
 
 2002 Biomass / Bmsy 
F multiplier 5 25 50 75 95 
 
1.1 0.78 0.99 1.12 1.25 1.43 
1.0 0.79 1.00 1.14 1.26 1.44 
0.8 0.81 1.03 1.16 1.29 1.47 
0.6 0.83 1.05 1.19 1.31 1.50 
0.4 0.85 1.08 1.22 1.34 1.52 
 

 
 

The results are derived from an ASPIC bootstrap run (500 iterations) with a catch constraint of 11 000 tons 
in 2000. 
 
Medium term projections were carried out by extending the ASPIC bootstrap projections forward to the 
year 2010 under an assumption of constant fishing mortality at 2/3 Fmsy . F was constrained to 2/3 Fmsy, i.e. 
0.139 and projections were made for a 10-year period. The output shows that yield reaches a maximum at 
15 000 tons in the year 2010. The results depicted in Fig. 12.11 show the percentiles of predicted absolute 
yield and biomass yield relative to MSY and biomass relative to Bmsy. The probability of biomass falling 
below Bmsy is between 10 and 20% from 2003 onward. The projections are conditional on the estimated 
values of r and K. 
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Fig. 12.11. Yellowtail flounder in Div. 3LNO: medium term projections at a constant fishing mortality of 0.66 Fmsy.  

The figures show the 5, 25, 50, 75 and 95th percentiles of fishing mortality, yield, potential yield/MSY, 
biomass and biomass/Bmsy.  The probability of biomass being less than Bmsy is also given. The results 
are derived from an ASPIC bootstrap run (500 iterations) with a catch constraint of 11 000 tons in 2000. 
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 e) Reference Points  
 

Stock-recruitment relationships (SCR Doc. 00/45). There is no apparent stock recruitment relationship 
evident for this stock using a length based SSB derived from Canadian spring surveys (1984-99) and cohort 
strength of ages 3 and 4 from Canadian spring and autumn (1990-99) surveys (Fig. 12.12).  
 

 
Fig. 12.12.   Yellowtail flounder in Div. 3LNO: stock/recruitment plot. 
 

 
  Precautionary approach.  The stock trajectory estimated in the surplus production analysis is depicted in 

Fig. 12.13 against proposed harvest control rule.  Also illustrated is the trajectory of a projection based on a 
scenario of status quo fishing mortality, together with the confidence intervals of the relative fishing 
mortality and relative biomass at the end of 2001.   
 
In this framework, the precautionary reference points were defined as follows.  The limit fishing mortality, 
Flim, was taken as Fmsy. The limit biomass reference point was taken as the estimate of the biomass when the 
fishery was closed, as concerns with the biomass level (estimated with 1993 data) were key considerations 
in the 1994 discussions leading to the moratorium.  It is noted that at that level of biomass, the stock 
responded rapidly to the reduction of fishing pressure. The fishing mortality target was taken as 2/3 Fmsy, 
which represents the reference point typically requested by managers when production models are used.  
No target has been determined by managers for biomass and Bmsy is used here, as an interim value, as the 
biomass target. Rather than provide buffer reference points, it is proposed to use risk analyses to make 
annual evaluations of the risk of passing limit reference points. 
  
The management measure in place in recent years, which included moratorium on directed fisheries (1995, 
1996 and 1997) and TACs based on a fishing mortality much below the 2/3 Fmsy target, have led to a rapid 
increase of the stock so that the biomass is now estimated to be above Bmsy. The harvest control rule 
described here captures many of the strategies that have governed the management of yellowtail flounder in 
recent years.  In hindsight, such strategies appear to have been instrumental in rebuilding this stock. The 
formal adoption of such a framework as a working model would help to cast future management strategies 
in the perspective of such a precautionary approach. 
 
STACFIS noted that annual risk analyses would allow separating the uncertainties attached with the recent 
estimates of stock abundance and fishing mortality from those associated with the estimates of the limits, 
i.e. buffer reference points.  Also, harvest control rules using the reference points identified here as trigger 
points need to be tested through simulations.  STACFIS recommended that more work is needed on the 
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precautionary framework and how the implementation would work when projections are based on risk 
analyses done annually and these aspects be investigated further in future assessments of yellowtail 
flounder in Div. 3LNO.   
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Fig. 12.13. Yellowtail flounder in Div. 3LNO: stock trajectory estimated in the surplus 

production analysis under precautionary approach framework. 
 
 
13. Witch Flounder (Glyptocephalus cynoglossus) in Divisions 3N and 3O (SCR Doc. 00/14, 46; SCS Doc. 00/9, 

16)  
 
 a) Introduction 
 

Reported catches in the period 1972-84 ranged from a low of about 2 400 tons in 1980 and 1981 to a high 
of about 9 200 tons in 1972 (Fig. 13.1).  With increased effort, mainly by EU-Spain and EU-Portugal, 
catches rose rapidly to 8 800 and 9 100 tons in 1985 and 1986, respectively.  This increased effort was 
concentrated mainly in the Regulatory Area of Div. 3N. Non-Contracting Parties such as South Korea 
(Contracting Party as of December 1993), Cayman Islands, Panama and USA (Contracting Party as of 
November 1995) also contributed to the increased catches.  
 
Recent catches and TACs ('000 tons) are as follows:   
 
 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 
  
TAC  5    5    5    31 ndf ndf    ndf ndf ndf ndf 
Catch    5    5    4    12  0.32  0.32 0.52 0.62 0.82           
1   No directed catch. 

  2  Provisional. 
  ndf No directed fishery. 
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Fig.  13.1.  Witch flounder in Div. 3NO: catches and TACs. 

 
 

In 1987 and 1988, the total catch was about 7 500 tons, declining to between 3 700 and 4 900 tons from 
1989 to 1992 with a catch of 4 400 tons estimated for 1993.   The  best estimates  of catch for 1994-96 were 
1 100, 300 and 300 tons, respectively, with the 1997-99 catch estimates ranging from 500-800. 
 
Catches by Canada ranged from 1 200 tons to 4 300 tons from 1985 to 1993 (about 2 650 tons in 1991 and 
4 300 tons in 1992) and were mainly from Div. 3O. Only very small amounts of by-catch by Canada were 
taken since then due to the moratorium.  Catches by USSR/Russian vessels declined from between 1 000  
and 2 000 tons in 1982-88 to less than 100 tons in 1989-90, and little or no catch since then.   
 
STACFIS noted catch statistics were not adequate for this stock, given that there were catches by non-
Contracting Parties which were not reported to NAFO and have been only estimated from other sources, for 
example greater than 30% for 1991 and 1992.  There were also catches in some instances which must be 
estimated from breakdowns of large catches of unspecified flounder in the early years of the fishery. 
 

 b) Input Data 
 
  i) Commercial fishery data 
 

Length frequency data from both EU-Portugal (SCS Doc. 00/16) and Russia (SCS Doc. 00/9) 
indicate a range of lengths from about 28-56 cm with a mode at 36-38 cm.   

 
  ii) Research survey data 
 

Biomass estimates.  Biomass estimates from Canadian converted spring surveys (SCR Doc. 00/14) 
in Div. 3N have been at very low levels during 1984-99 and in most years were less than 1 000 tons.  
For Div. 3O the estimates of biomass fluctuated annually, on average between 8 000 and 24 000 tons 
in the late-1980s. It was observed that despite the fact that survey coverage in Div. 3NO during 
1991-99 has been the most complete in the time series, including much deeper water, there was a 
declining trend since about 1984 with the 1998 value the lowest in the time series (Fig. 13.2).  The 
apparent increase in the 1999 survey is believed to be related to a distribution shift similar to those 
observed in some earlier years creating spikes in the index.  In the context of those previous years, 
the estimate for 1999 remains low.  Canadian autumn surveys from 1990-99 showed little or no 
trend during this period. 
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Fig.  13.2.   Witch flounder in Div. 3NO: estimates of biomass. 

 
 

Annual surveys have been conducted by EU-Spain in May since 1995 in the Regulatory Area of Div. 3NO  
(SCR Doc. 00/46).   This is a relatively small part of the witch flounder stock area.  The survey was 
extended from a maximum depth of 730 m in 1995 to 1 100 m in 1996 and 1 400 in 1997-2000. Given the 
stability in the size composition for these years and the unexplained increases in biomass indices for other 
species, STACFIS believed there were strong year effects in this survey series such that the observed 
increases are unlikely to be the result of a change in resource status. 
 

 c) Assessment Results 
 

Based on the most recent data, STACFIS considers that the overall stock remains at a low level. 
 

d) Recommendations 
 

STACFIS found it difficult to fully evaluate the trends in the annual EU-Spain survey series in the 
Regulatory Area of Div. 3NO without the details of the entire time series.  STACFIS recommended that 
for future meetings the data for witch flounder in Div. 3NO be provided in detail for the entire time series 
in similar format as in the report of the EU survey series in Div. 3M (SCR Doc. 00/9). 
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14. Capelin (Mallotus villosus) in Divisions 3N and 3O (SCS Doc.00/21) 
 

a) Introduction 
 

Nominal catches of capelin increased from about 750 tons in 1971 to 132 000 tons in 1975, but then 
declined again to only 5 000 tons in 1978. During this period, most of the catch was taken by the former 
USSR trawlers and Norwegian purse seiners. The fishery was closed from 1979 to 1986, but reopened 
during 1987-92 under quota regulation.  During this period, the TAC was never reached; the largest catch 
of 25 000 tons was taken in 1990.  The fishery was again closed in 1992 and the closure has continued 
through 2000 (Fig. 14.1). 
 
Nominal catches and TACs ('000 tons) for the recent period are as follows: 
 
                                 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 
 
Advised TAC               30 30 ndf ndf ndf ndf na na na na 
TAC                            30   30    0    0    0    0  0 0 0 0 
Catch                             +    +    +           01              01            01              01          01       01 
 
1       Provisional. 
ndf   No directed fishery. 
na  No advice possible. 
 

 
 

Fig. 14.1.   Capelin in Div. 3N and 3O: catches and TACs. 
 

 
 b) Input Data 
 

Input data are limited to historic series of USSR/Russia trawl-acoustic survey results conducted in 1975-94. 
The mean acoustic estimate of capelin biomass was 900 000 tons during 1975-77.  During 1981-88 the 
mean  estimate  was  only  300 000  tons.  The  biomass estimate  from  the  1994  Russian  survey was 
only 83 000 tons which represented an approximate 50% reduction from the 1993 estimate.  No surveys 
were conducted by Russia since 1994. 
 
STACFIS has no data on Div. 3NO capelin on which the current status of that stock can be evaluated. 
There was information about  new  "a multidisciplinary pelagic juvenile fish survey on the Grand Bank 
conducted to provide pre-recruit indices for ages 0, 1 and 2 year old capelin" presented in SCS Doc. 00/21. 
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 c) Potential Reference Points 
 

It is quite difficult to determine precautionary reference points for capelin in Div. 3NO. The historical 
database (both biological and fisheries statistics) began in the early-1970s but has not been compiled and 
reviewed since 1992. The main problems are related to the biological peculiarities of capelin, such as short 
life span and the high post-spawning mortality. 
 
During the history of management by ICNAF and NAFO, the important role capelin play in the food chain 
in the Northwest Atlantic ecosystem was  recognized. Early quotas were based on surplus production 
estimates after predation had been accounted for. During the mid- to late-1970s, there was consideration 
that exploitation should not exceed 20% of the mature biomass. During the 1980s, after review, the practice 
of not harvesting more than 10% of the mature biomass was agreed upon, in full recognition of the 
importance of capelin as a prey for many other species (see e.g. NAFO Sci. Coun. Rep., 1981, p. 18). This 
low harvest rate policy has been maintained to the present. STACFIS considers this low target exploitation 
rate to be precautionary.  
 
There are currently neither surveys nor fishery directed to capelin in the Div. 3NO.  In the absence of 
information it is not possible to evaluate the status of the stock. There is also a problem of stock mixing 
(with the Div. 2J+3KL stock) in Div. 3L during the feeding period. This mixing has hampered estimates of 
historic stock size. Additional work should also be carried out examining the trophic relationships of 
capelin to other species, especially the value of capelin consumption by the main predators in relation to 
their stock size. 
 
STACFIS recommended that all data available related to capelin Div. 3NO stock be compiled for the June 
2001 Scientific Council Meeting. 

 
 
D. WIDELY DISTRIBUTED STOCKS 
 
 
15. Roughhead Grenadier (Macrourus berglax) in Subareas 2 and 3  (SCR Doc. 00/9, 30, 39; SCS Doc. 00/9, 

16, 20) 
 
 a) Introduction 
 
  i) Description of the fisheries 

 
It has been recognised that a substantial part of the recent grenadier catches in Subarea 3, previously 
reported as roundnose grenadier correspond to roughhead grenadier. The misreporting has not yet 
been resolved in the official statistics before 1996, but the species are reported correctly since 1997.  
Roughhead grenadier is taken as by-catch in the Greenland halibut fishery, mainly in Div. 3LMN 
Regulatory Area (Fig. 15.1). 
 
The revised catches ('000 tons) since 1991 (updated with 1998 and 1999 catches) are as follow: 

 
  1991 1992 1993 19941 19951 19961 19971 19981 19991 
Catch  4.3 6.7 4.4 4.0 3.9 4.1 4.7 7.2 7.2 
 

1   Provisional. 
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Fig. 15.1.   Roughhead grenadier in Subareas 2+3: catches in Subarea 2 and Div. 3LMNO. 

 
 

b) Input Data 
 
  i) Commercial fishery data 

 
Length frequencies from the Spanish, Russian and Portuguese trawl catches in Div. 3LMNO are 
available since 1995 (SCS Doc. 00/9, 16, 20). In the commercial fishery, especially in Div. 3L, the 
proportion of females was higher than that of males, and females attain larger lengths.  Catch-at-age 
data from the total catches in Div. 3LMNO are available since 1997. 

 
  ii) Research survey data 

 
Canadian autumn surveys. Stratified random bottom trawl surveys have been conducted in Div. 
2GHJ and Div. 3KL in autumn since 1978.  Since 1990 the survey also covered Div. 3NO.  Until 
1994 an Engel trawl was used but  this  has been  changed   since then to a Campelen 1800.  Survey 
depth  was  up  to 1 000 m  in  Div.  2GHJ  and  3K  and to 730 m in Div. 3LNO and was extended 
to 1 463 m after 1995.    
 
The roughhead grenadier biomass indices from this series of surveys are not directly comparable 
because of the change in the survey gear and variations in the depth coverage.  However, the survey 
provides information on the stock distribution.  It seems that the main part of the stock shifted from 
the northern Divisions (Div. 2GJ and Div. 3K) to the southern ones (Div. 3LN) and to greater depths 
(beyond 1 000 m.) since the early-1990s.  At present, most of the survey biomass is caught in Div. 
3L.  In Fig. 15.2 are presented the biomass indices for the period 1996-99. 
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    Fig. 15.2.  Roughhead grenadier in Subareas 2+3: biomass indices from the Canadian autumn 

surveys. 
 
 

Canadian spring surveys.  Stratified random bottom trawl surveys have been conducted in Div. 3L 
and Div. 3N in spring since 1971. Until 1995 an Engel trawl was used but this was changed to a 
Campelen 1800 since then.  The depth range of the surveys is up to 730 m. Again in this case a 
direct comparison of the biomass levels through the whole time series is not possible because of the 
changes in the survey gear. Biomass estimates from the spring survey series are considerably lower 
than the ones obtained in the autumn series. The first surveys cover only the southern Divisions and 
the shallower depths, where according to the other results this species is less abundant.  Presently the 
main part of the stock could be distributed beyond 1 000 m depth, especially in the southern 
Divisions. The biomass indices for the period 1996-99 are presented in Fig. 15.3. 

 
Fig. 15.3. Roughhead grenadier in Subareas 2+3: biomass indices from the Canadian spring 

surveys.  
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Canadian deepwater surveys.   Stratified deepwater bottom trawl surveys (750-1 500 m) in 1991, 
1994 and in 1995 in Div. 3KLMN was carried out.  The biomass estimates increased from 16 215 
tons. in 1991 to 46 668 tons in 1995. Most of the biomass was taken in Div. 3L and Div. 3M, at 
depths beyond 1 000 m. However the increase could be related in part to the increased survey 
coverage. 
 
Spanish spring survey.  A stratified bottom trawl survey has been conducted since 1995 in Div. 
3NO Regulatory Area (00/46). The depth range of this survey progressively increased every year, 
and a parallel increase in the biomass estimates was observed up to 1998. Those were 4 842 tons in 
1996, 19 615 tons in 1997, 50 843 tons in 1998 and then it decreased to 25 589 tons in 1999.  
Biomass estimates were highest at depths beyond 500 m in every year.  
 
EU (Spain-Portugal) longline deepwater survey.  A deepwater longline survey was conducted 
1995 in Div. 3LMN, at depths between 562 and 3 028 m.  This survey does not provide a 
quantitative biomass index for roughhead grenadier, but gives information on the species 
bathymetric distribution. Roughhead grenadier was the most abundant species, accounting for 32% 
of the total catch.  This  species  occurred  mostly  beyond  1 000 m, with  maximum  yields  
between 1 000-1 599 m. Below 2 000 m, roughhead grenadier became progressively less abundant 
and disappeared completely at 2 200 m, where they were replaced by another Macrouridae species  
(Nematonurus armatus).  
 
EU (Spain and Portugal) summer survey. Stratified bottom trawl surveys in Div. 3M, up to depths 
of 730 m, have been carried out since 1988. The roughhead grenadier biomass indices from this 
survey series are presented in Fig. 15.4. Significant biomass was only found at depths beyond 500 m 
every year, although this survey does not cover the whole depth range of this species. 

 

 
Fig. 15.4. Roughhead grenadier in Subareas 2+3: biomass indices from the EU- summer survey 

in Div. 3M. 
  
 

 iii) Biological studies 
 

A paper was presented providing information on age structure in Div. 3M based on results from the 
EU-summer survey series. Age and length composition of the catches showed clear differences 
between sexes. The proportion of males in the catches decreased progressively as length increased. 
The bulk of the catches was composed of ages 7-9. The oldest male found was 15 years and the 
oldest female 18.  The catches were dominated by the 1990 year-class. 
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c) Assessment Results 
 
  The state of the stock is not known. 

 
Based on commercial catch-at-age data, full recruitment to the fishery occurs at age 8, and a catch curve 
analysis gives a total mortality estimate of 0.41.  Estimates of Z by sex for a synthetic catch curve for the 
pair-trawl fleet catches in 1999 are provided.  Z for males was 0.9, while that for females was 0.5. The 
catch / biomass (C/B) index obtained using the Canadian autumn survey data is at the same level as last 
year (C/B1999= 0.27).  

 
No decrease in the mean lengths have been observed since 1995.  The available time series of catches at 
age is too short to analyse trends in the SSB, however it can be noted that only a 18%, 10% and 18% of the 
1997, 1998 and 1999 catches, respectively, were above the female age at maturity (15 years). Information 
is scarce to assess an appropriate exploitation level.  

 
d) Reference Points 
 

STACFIS is not in the position to provide references points at this time. 
 
 
16. Greenland Halibut (Reinhardtius hippoglossoides) in Subarea 2 and Divisions 3KLMNO (SCR Doc. 00/6, 

9, 12, 17, 24, 43, 46; SCS Doc. 00/9, 16, 19, 20)       
 
 a) Introduction 
 

Catches increased from low levels in the early-1960s to over 36 000 tons in 1969, and ranged from 24 000 
tons to 39 000 tons over the next 15 years. From 1986 to 1989, catches exceeded 20 000 tons only in 1987 
(Fig. 16.1). In 1990, an extensive fishery developed in the deep water  (down to at least 1 500 m) in the 
Regulatory Area, around the boundary of Div. 3L and 3M and by 1991 extended into Div. 3N.   The total 
catch estimated by STACFIS for 1990-94 was in the range of 47 000 to 63 000 tons annually, although 
estimates in some years were as high as 75 000 tons. Beginning in 1995, TACs for the resource were 
established by the Fisheries Commission, and the catch declined to just over 15 000 tons in 1995, a 
reduction of about 75% compared to the average annual catch of the previous 5 years. The catch from 
1996-98 has been around 20 000 tons per year, with an increase to 24 000 tons in 1999. The major 
participants in the fishery in the Regulatory Area in 1999 were EU-Spain (9 000 tons), EU-Portugal (4 000 
tons), Russia (3 100 tons) and Japan (2 400 tons). In both 1998 and 1999 more than half the total catch 
came from Div. 3L (SCR Doc. 00/43). 
 
Canadian catches peaked in 1980 at just over 31 000 tons, while the largest non-Canadian catches before 
1990 occurred in 1969-70. USSR/Russia, Denmark (Faroe Islands), Poland and EU-Germany (GDR before 
1989) have taken catches from this stock in most years, but catches by the latter two countries were 
negligible since 1991 (SCR Doc. 00/43).  Canadian catches ranged from 8 200 to 13 500 tons from 1985-
91, then declined to between 2 300 and 6 200 tons per year from 1995 to 1999, with most of the Canadian 
catch in recent years taken by gillnets. Otter trawl catches by Canada were negligible in 1998 and 1999, 
down from around 1 000 tons in 1996 and 1997. 
 
Recent catches and TACs ('000 tons) are as follows:  

 
 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 
 
TAC1 50 50 50 25  27 27 27 27 33 35 
Catch2 55-75 63  42-62 513 153 193 203 203 243 
 
1     Set autonomously by Canada 1985-94 and by the Fisheries Commission in 1995 to 2000. 
2     Includes estimated unreported catches in 1991-96. 
3     Provisional. 
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Fig. 16.1.  Greenland halibut in Subarea 2 + Div. 3KLMNO: catches and TACs. 

 
 
 b) Input Data 
 
  i) Commercial fishery data 
 

Catch and effort.  Analyses of otter trawl catch rates from many fleets, but mostly from Canadian 
vessels, using both hours fished and days fished indicated a declining trend since about the mid-
1980s, stabilizing at a low level during the mid-1990s. The standardized catch rate increased slightly 
from 1997-99 in the hours fished analysis but remained flat in the days fished analysis. Data 
available from recent years were very limited and in 1998 and 1999 comprised only a few Canadian 
observations (SCR Doc. 99/38).  
 
Catch-rates of Portuguese otter trawlers fishing in the NAFO Regulatory Area (NRA) of Div. 3LMN 
from 1988-99 declined sharply from 1989 to 1991, and remained around this low level until 1994 
(SCS Doc. 00/16. CPUE has gradually increased since then, and in 1999 it was almost double the 
low values in 1991-94, but still below the CPUE in 1988-90. Directed effort on Greenland halibut 
was present in Div. 3L in all years from 1988-99, in Div. 3N since 1990 but only since 1995 in 3M.  
 
Catch-at-age and mean weights-at-age.  Due to the uncertainty regarding catch information on 
fisheries in the NRA, as well as the lack of adequate sampling data for some fleets in some years, catch-
at-age data for this stock have been incomplete since 1988. However, there are substantial amounts of 
length and age data available for many fleets and years.  The Canadian catch-at-age for 1998 was also 
unavailable at last year’s meeting.  STACFIS had recommended, therefore, that the 1998 and 1999 
Canadian catch-at-age should be calculated, and that the total international catch-at-age for years after 
1988 should be compiled, allowing exploration of age based analytical assessments.  
 
At the current meeting the Canadian catch-at-age for 1998-99 were provided as calculated in the 
usual fashion (SCR Doc. 00/43).  In addition, the total international catch-at-age from 1989-99 was 
calculated and presented to STACFIS. These calculations were carried out by applying Canadian 
annual commercial age-length keys to length frequency data provided in national research reports by 
countries fishing the NRA (SCR Doc. 00/43).  The resultant age compositions were then adjusted to 
the agreed best estimates of total catch.   The mean weights-at-age (kg) were computed by applying 
a standard length-weight relationship to the mean lengths-at-age (cm) from the adjusted age-length 
keys. 
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Ages 6-8 dominated the catch throughout the entire time period with ages 12+ contributing about 10-
15% on average to the catch biomass.  Mean weights (kg) show peculiar patterns in the earliest period 
likely due to poor sampling and lack of individual weights.  Mean weights-at-age for age groups 5-9 
during the recent period are relatively stable.  For older fish they are rather variable but with little 
appreciable trend (SCR Doc. 00/43). 

 
  ii) Research survey data 
 

STACFIS reiterated that most research vessel survey series providing information on the abundance 
of Greenland halibut were deficient in various ways and to varying degrees. Lack of divisional and 
depth coverage creates problems in the comparability of results from different years. However, in the 
autumn of 1996-99 the Canadian survey included all Divisions in the geographical range of the 
Greenland halibut stock in Subarea 2 and Div. 3KLMNO.  Nevertheless, the extent of coverage 
varied from year to year in all Divisions except for Div. 2H, 2J and 3K (SCR Doc. 00/12). During 
1995, a new survey trawl (Campelen 1800 shrimp trawl) was introduced to the Canadian survey 
series. Conversions from the old trawl (Engel 145) to Campelen equivalents have been used for the 
data in Subarea 2 and Div. 3K, from 1978 to 1994, as described in previous STACFIS reports. 
 
Canadian stratified-random surveys in Div. 2G and 2H (SCR Doc. 00/12). The biomass index for 
Div. 2G declined by  nearly  half  from an average  of  about 50 000 tons  during  1978, 1979 and 1981 
to 23 000 tons during 1987-88.  It further declined by another 50% to an average of 13 000 tons during 
1996-99.  The 1999 value of 10 000 tons is among the lowest observed despite one of the more complete 
years of survey coverage.  A similar but less severe trend was experienced in Div. 2H.  The biomass 
index declined from an average of about 52 000 tons (excluding 1979 which was considered to be 
anomously high) during 1978-81 to around 40 000 tons in 1987-88 and 34 000 tons during 1996-99.  
There are so many years throughout the series that have no surveys, that it is difficult to determine when 
the various declining trends actually began.  
 
The 1994 and 1995 year-classes were predominant in Div. 2GH combined during 1996-99, however, 
the 1999 survey was dominated by the 1997 and 1998 year-classes.  The age composition in both 
Divisions in 1996-99 was comprised primarily of small fish, with ages 1-4 being the most abundant 
in catches.  
 
Canadian stratified-random surveys in Div. 2J and 3K (SCR Doc. 00/12, 43) (Fig. 16.2). These 
surveys are conducted in the autumn (Oct-Dec). Length-weight relationships were applied to 
estimate biomass for this survey series, from abundance at length estimates. 
 
In Div. 2J the biomass index was relatively stable from 1978-84 at an average level of about 115 000 
tons.  It then began to decline to reach an all time low in 1992 at about 18 000 tons and only increased 
marginally until 1995 after which it began to increase more rapidly.  By 1999 it had reached a level of 
around 87 000 tons, the highest since 1986.  In Div. 3K there was a rather long period of apparent 
stability from 1978-89 at an average annual biomass estimate of 130 000 tons.  It then declined to a low 
of 44 000 tons in 1992 with an average of 63 000 tons between 1991-94.  After 1994 the biomass index 
increased rather rapidly and steadily until by 1999 it reached an estimate of 176 000 tons, the highest in 
the time series.  Since the 1995 to 1999 surveys were conducted with the new survey trawl, these 
increases were not artifacts of converted values.  
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Fig. 16.2 Greenland halibut in Subarea 2 + Div. 3KLMNO: estimates of biomass and 

abundance from Canadian surveys. 
 

 
Biomass of fish greater than 35 cm was lowest in 1994, and increased steadily since then, with the 
1999 value about two-thirds of peak values in 1983-84 (SCR Doc. 00/12). During the late-1970s and 
early-1980s Greenland halibut greater than 60 cm contributed about 20% to the estimated biomass.  
However, after 1984 this size category declined to the point that by 1992 virtually no Greenland halibut 
in this size range contributed to the estimates of stock biomass (Fig.16.3).  Although there has been 
some slight improvement since 1995, the contribution to stock biomass from this size group remains 
extremely low (SCR Doc. 00/12).  
 

 
Fig. 16.3 Greenland halibut in Subarea 2 + Div. 3KLMNO: estimates of biomass >35 cm and 

>60 cm from Canadian surveys. 
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An examination of the age structure indicated that the ages 6+ abundance declined by over 80% 
from the peak values of the mid-1980s to the lowest point observed in 1994.  Abundance increased 
steadily at these ages from 1994 to 1997 and stabilized in 1998.  The 1999 value was about double 
the 1997 and 1998 estimates. Ages 10+ declined from the early-1980s to very low levels in 1994-95 
when they virtually disappeared from the surveys. There has been a slight increase since then, but 
abundance at ages 10+ in 1996 to 1999 was still less than 10% of the estimates in the early-1980s. 
On the other hand, the abundance index of ages 3-5 slowly increased from the early-1980s to about 
1989.  The index for ages 3-5 generally remained above the long-term average since 1989 and 
reached a maximum in 1993. The index remained relatively high in 1996-99. 
 
Estimates of total mortality (for the major commercial age groups 5-9) from the survey data indicate 
a general increase to very high levels in the early-1990s as catches from the stock increased sharply. 
Mortality values declined afterwards as catches declined substantially (SCR Doc. 00/43).  

Canadian stratified-random surveys in Div. 3LMNO (SCR Doc. 00/12).  As part of the annual 
Canadian autumn survey (September to December), coverage in 1996-98 was extended to Div. 3M 
(only Flemish Pass and Sackville Spur, deeper than 731 m in 1997-99), as well as to strata in Div. 
3NO deeper than 731 m. However, coverage of the deep water in the southern areas, particularly 
Div. 3O, was not as extensive as further north. Biomass estimated in Div. 3LMNO increased  from  
53 000  tons   in 1996 to 84 000 tons in 1998 then declined to 41 000 in 1999.  Survey coverage was 
most complete in 1998 especially the deep water. Unlike the situation in Subarea 2 and Div. 3K, 
there were few Greenland halibut younger than age 4 observed. Overall, biomass in Div. 3LMNO 
comprised about 25% of the total biomass estimated from the Canadian autumn surveys in 1998, 
although deep strata in Div. 2G and 3O were not fully surveyed. This compares to about 19% in 
1996-97 and 12% in 1999, when deepwater coverage in Div. 3NO was not as extensive as in 1998. 

Summary of Canadian synoptic surveys, SA2 + Div. 3KLMNO, 1996-99.  The biomass from all 
Divisions combined increased  from  286 000 tons in 1996 to about 331 000 tons in each of 1997 and 
1998 and 345 000 tons in 1999. Abundance estimates declined from about 2.3 billion fish in 1996, to 
2.0 billion in 1997, and 1.4 billion in both 1998 and 1999. This was due to the natural decline in the 
numbers of the abundant 1994 and 1995 year-classes. Estimated abundance of fish aged 5+ 
increased steadily over this period, from 170 million in 1996 to 393 million in 1999, as the 1992-
1994 year-classes entered this age range.  
 
EU stratified-random surveys in Div. 3M (SCR Doc. 00/9).  These surveys indicated that the 
Greenland halibut biomass index on Flemish Cap in July in depths to 730 m, ranged from 4 300 tons 
to 8 600 tons in the 1988 to 1994 period.  The estimated biomass has increased in each year since 
then, to reach a maximum value of 24 000 tons in 1998, which was slightly more than double the 
1996 estimate. The biomass declined to about 21 000 tons according to the 1999 survey.  The age 
composition data indicated that the abundance in 1997 and 1998 was dominated by ages 3-7, 
compared to ages 4-7 in the 1999 survey indicating that an increase in recruitment was mainly 
responsible for the increase in biomass. The 1993, 1994 and 1995 year-classes were represented by 
high values at all ages thus far.  Few fish older than age 10 were encountered in any of these surveys, 
probably because no depths greater than 730 m were fished.  
 
Spanish stratified-random surveys in Div. 3NO Regulatory Area (SCR Doc. 00/46).  During 
April-May of 1995 to 2000, stratified-random bottom trawl surveys were conducted by EU-Spain in 
the Regulatory Area of Div. 3NO to a depth of 730 m in 1995, 1 100 m in 1996, 1 275 m in 1997, 
and 1 460 m in 1998-2000.  The estimated biomass  (comparable strata from 1996-99 only) 
increased from about 35 000 tons in 1996 to 85 000 tons in 1998, then declined to about 45 000 tons 
in 2000.  The total biomass estimated including the deep strata not surveyed previously, declined 
from 148 000 tons in 1998 to 101 000 tons in 2000.  In 2000, the size composition was dominated by 
fish in the 36 to 46 cm range, with a peak at 40-42 cm.  Few fish above 60 cm were caught, 
consistent with previous surveys.  
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iii) Recruitment indices 

 
In past assessments, STACFIS concluded that the 1990 and 1991 year-classes were above average 
abundance based on survey trends in year-class strength. These year-classes, along with the 1992 
year-class, were predominant in virtually all fisheries throughout the Regulatory Area in 1996-98. In 
Subarea 2 and Div. 3K, the 1990 year-class was predominant in commercial catches in 1997. 
 
Surveys in Div. 2J and 3K prior to 1996 suggested that the 1992 and 1993 year-classes were above 
average abundance.  However, the 1996-98 surveys in these areas suggest that these year-classes 
appear to be average or below average. A regression analysis, presented at the 1999 STACFIS 
meeting, of cohort size at age 6 from surveys in Div. 2J and 3K against cohort size at age 3 from the 
same survey series was not significant.  This supported the hypothesis that Greenland halibut may 
move out of Div. 2J and 3K, as they grow older, making it difficult to predict how year-classes will 
contribute to the fishable stock.  
 
Recent Canadian surveys in Div. 2J and 3K and EU surveys in Div. 3M estimated the 1994 and 1995 
year-classes to be the largest observed. The 1995 year-class was also strong in the 1998-99 surveys 
of Div. 3NO (NRA) by EU-Spain, based on length frequency data. However, this year-class did not 
appear to be as strong at age 3 and 4 in the Canadian surveys (all Divisions combined) in 1998 and 
1999 as it did at ages 1 and 2.   Its size in 1998 and 1999 appears similar to that estimated for the 
1993 year-class at the same ages. Available survey data suggest that the 1996-98 year-classes are not 
as strong as those of 1993-95 and may be average to below average. 
 
For the Canadian surveys, STACFIS again cautioned that comparisons of year-class strengths in the 
1995-99 surveys with data prior to 1995 are very sensitive to the length conversion factors for small 
fish between the two survey series.  Confidence in the estimates of year-class strength will increase 
as more years of Campelen survey data accumulate, and they can be confirmed by their contributions 
to the commercial fishery at younger ages.  

 
 c) Biological Studies  
 

Estimates of maturity of Greenland halibut from Canadian autumn surveys in SA 2 + Div. 3KLMNO in 
1996-99 were examined (SCR Doc. 00/6).  Both sexes showed considerable interannual variability in most 
areas, with Div. 2GH giving the most consistent results among years. There were numerous cases (Division 
within a year) where there was not a significant fit of the model to the data. There was no consistent north 
to south relationship among the maturity estimates for either sex. Combining all Divisions, females showed 
a greater degree of variability among years than males.  For females, L50 ranged from 74.1 cm in 1996 to 
81.7 cm in 1998 and for males from 57.4 cm in 1999 to 61.4 cm in 1998. For females, A50 ranged from 12.0 
years to 13.3 years, and for males A50 ranged from 8.8 years in 1999 to 10.2 years in 1997.  Given the lack 
of trend in the data from Div. 2J3K, and considering that this species may have unusual maturity and 
spawning cycles, applying annual ogives to the 1996-2000 data, and an average maturity ogive from the 
1996-2000 synoptic surveys to the historic time series may not be unreasonable. 
 
Spawning fish were observed in all areas except Div. 3NO consistent with other studies.  The presence of 
spawning fish throughout the area raises the possibility that a number of spawning components exist.  This 
would heighten concern about the distribution of catch as spawning components could be eliminated (SCR 
Doc. 00/6). 

 
 d) Assessment Methodologies  

 
An approach to evaluating fish stock dynamics when only partial catch-at-age data are available was 
presented in SCR Doc. 00/17. This approach was not in the event needed for advisory purposes  in this case 
because a calculation of the complete catch-at-age matrix was provided. The method may however be 
useful for other stocks where only incomplete information is available. 
 



STACFIS 1-15 Jun 2000 148

For the first time since 1989 a complete catch-at-age matrix from the commercial fishery was available 
from 1975-99.  Using fishery independent abundance indices i.e. the Canadian autumn surveys in Div. 2J 
and 3K from 1978-99 and the EU survey in Div. 3M from 1991-99 for calibration, several age-structured 
models were engaged to determine the current population abundance at age.  STACFIS reviewed the results 
of three sequential population approaches, XSA, QLSPA and ADAPT (2 formulations)(SCR Doc. 00/53, 
54).  

 
 e) Assessment Results 

 
Based on the results of the three approaches, the resource has been increasing since the mid-1990s.  This 
trend is consistent with the Canadian and EU surveys and is the result of better than average recruitment 
during the first half of the 1990s.  However, the overall historical trajectory of the resource, as indicated in 
all three analyses, suggested that the current stock size is the largest in the time period from 1975 to the 
present. This did not fit the trend as suggested by the longest series of research data, those for Div. 2J and 
3K (Fig. 16.4), nor did it fit overall perceptions of this resource over time. 
 

 
Fig. 16.4.  Greenland halibut in Subarea 2 + Div. 3KLMNO: comparison between the age 5+ 

biomass index from the Canadian surveys and the age 5+ biomass obtained from 
virtual population analyses (VPA) based on the ADAPT framework, the Quasi-
likelihood method and the Extended Survivor Analysis (XSA).  

 
 

An additional analysis that allowed for changes in natural mortality that could account for other changes 
such as movement in to or out of the core Div. 2J, 3K survey area was also reviewed.  The results indicated 
a similar trend in recent estimates of stock size but a very different historical trajectory, one that was more 
in line with the Div. 2J, 3K survey results (Fig. 16.5).  

 
STACFIS accepted the general upward trend apparent in the results of all approaches for the most recent 
years (since 1995) but believed that further work is necessary to capture the dynamics of the resource in 
earlier years. In particular, STACFIS recommended that for Greenland halibut in Div. 2J and 3K, further 
analyses be carried out in order to investigate the possibility of changes in natural mortality (including 
sexual differences) or resource distribution inside and outside the Div. 2J and 3K area in order to enable 
better definition of the history of the stock size. 
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Fig. 16.5.  Greenland halibut in Subarea 2 + Div. 3KLMNO: comparison between the age 5+ 
biomass index from the EU and Canadian surveys and the age 5+ biomass (scaled) 
obtained from an ADAPT analysis treating natural mortality as a parameter for older 
ages (9 and over).   
 
 

The various estimation procedures led to biomass estimates for year 2000 that covered a wide range of 
values and methods that produced high estimates of biomass and also produced low estimates of fishing 
mortality for 1999. While the levels of fishing mortality implied from these analyses were different, all 
methods indicated a fishing mortality level for 1999 that was relatively low in comparison to the early-
1990s (Fig. 16.6). 

 
 

Fig. 16.6. Greenland halibut in Subarea 2 + Div. 3KLMNO: fishing mortality (ages 6-9) trends 
estimated from VPA formulations using different assumptions for natural mortality.    
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As the dynamics of the underlying population model are still uncertain, it is not possible to determine 
which method provides the best absolute estimate of biomass.  Accordingly, projections were made under 
scenarios of status quo fishing mortality, instead of scenarios using traditional reference points. As all 
approaches gave similar results (within 10%) for status quo projections, only the XSA results are presented 
here.  
 
All analyses suggested that the strength of pre-fishery recruits of the early-1990s has been greater than their 
apparent strength based on their catch in the fishery. Therefore, for projections, the year-classes of the first 
half of the 1990s were set at a more conservative level defined as the average of the XSA estimates and the 
long-term geometric mean. Trends in exploitable (ages 5+) and spawning stock biomass (represented by 
ages 10+), and the corresponding confidence intervals, are given in and Fig. 16.7 with the input parameters 
shown in Table 16.1. 

 
Table 16.1. Greenland halibut in Div. 2J and 3K: short- and medium-term predictions input data. 

 
Age N Catch Wt. (kg) Stock Wt. (kg) M PR 
1 154 560 0.030 0.000 0.2 0.000 
2 129 140 0.145 0.000 0.2 0.000 
3 115 557 0.176 0.000 0.2 0.000 
4 112 099* 0.253 0.000 0.2 0.001 
5 133 863* 0.358 0.358 0.2 0.017 
6 106 199* 0.533 0.533 0.2 0.067 
7 86 739 0.825 0.825 0.2 0.206 
8 30 383 1.253 1.253 0.2 0.246 
9 14 766 1.675 1.675 0.2 0.244 
10 6 139 2.287 2.287 0.2 0.214 
11 1 813 2.888 2.888 0.2 0.243 
12 853 3.509 3.509 0.2 0.239 
13 623 4.456 4.456 0.2 0.207 
14 651 5.789 5.789 0.2 0.207 
 
Source N = From XSA output except * 
 N* = 0.5N (actual XSA estimate) + 0.5N (XSA Geometric Mean 1975-97) 
 PR = F 97-99 scaled to F99, CV from average PR 97-99 scaled to 1 
 Recruitment = GM (75-97) 

 
 

Confidence Intervals (of above input parameters) 
 

  Source Average Average Average   
   Error  VPA 96-99 96-99 Assumed PR (97-99) 
  model Lognormal Normal Normal Normal Normal 

 
     Age 
 1 0.79 0.000 0.000 0.15 0.000 
 2 0.79 0.504 0.504 0.15 0.000 
 3 0.47 0.186 0.186 0.15 0.000 
 4 0.27 0.083 0.083 0.15 0.201 
 5 0.20 0.043 0.043 0.15 0.303 
 6 0.17 0.045 0.045 0.15 0.142 
 7 0.16 0.029 0.029 0.15 0.191 
 8 0.15 0.032 0.032 0.15 0.156 
 9 0.14 0.020 0.020 0.15 0.137 
 10 0.15 0.015 0.015 0.15 0.226 
 11 0.19 0.030 0.030 0.15 0.218 
 12 0.20 0.058 0.058 0.15 0.407 
 13 0.21 0.064 0.064 0.15 0.483 
 14 0.25 0.036 0.036 0.15 0.483 
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Fig. 16.7.   Greenland halibut in Subarea 2 + Div. 3KLMNO: medium term projections. 
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17. Short-finned Squid (Illex illecebrosus) in Subareas 3 and 4 (SCR Doc. 00/36, 37)  
 
 a) Introduction  
 
  i) Description of the Fisheries  

 
In Subareas 3+4 a TAC of 150 000 tons was in place during 1980-98.   It was set at 75 000 tons for 
1999 and 34 000 tons for 2000. Occasionally very low landings from Subarea 2 occur; these have 
been included with Subarea 3 for convenience.   Subareas 3+4 landings declined from 162 000 tons 
in 1979 to only 100 tons in 1986 but subsequently increased to 11 000 tons in 1990. Landings ranged 
between 1 000 tons and 6 000 tons during 1991-95, then increased to 15 800 tons in 1997. Landings 
declined to 1 900 tons in 1998 and 300 tons in 1999 (SCR Doc. 00/37).  
  
Since this annual species is now considered to constitute a single stock throughout Subareas 2-6, 
trends in Subareas 3+4 must be considered in relation to those in Subareas 5+6.  Subarea 5+6 
landings have ranged between 2 000 tons and 25 000 tons during 1970-99 (Fig. 17.1). 
  
Nominal catches and TACs  ('000 tons) are as follows: 
 
 1991 1992 1993 19941 19951 19961 19971 19981  19991 2000 
 
TAC SA 3+4 150 150 150 150 150 150 150 150 75 34 
Catch SA 3+4 4.00 2.00 2.67 5.97 1.03 8.73 15.78     1.93      0.31  
Catch SA 5+6 11.91 17.83 18.01 18.35 14.06 16.97 13.63   23.59      7.39 
Catch SA 3-6 15.91 19.83 20.68 24.32 15.09 25.70 28.15   25.53      7.70 
 
1   Provisional catches. 
 

 
 

Fig. 17.1. Short-finned squid in Subareas 3+4: nominal catches and TACs in relation to SA 
5+6 and total stock catches.  
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 b) Input Data 

 
  i) Commercial fishery data 
 

Estimates of total annual landings were available for Subareas 3+4 during 1953-99, and for Subareas 
5+6 during 1963-99.  Subareas 5+6 landings prior to 1976 may not be accurate since distant-water 
fleets did not report all squid landings by species. The accuracy of landings estimates for Subareas 
3+4 is unknown, especially prior to the mid-1970s. 

 
  ii) Research survey data 
 

Stratified random bottom trawl surveys were conducted in Subarea 4 on the Scotian Shelf (Div. 
4VWX) during July of 1970-99, in the southern Gulf of St. Lawrence (Div. 4T) during September of 
1971-99, and in Subareas 5+6 during September-November of 1967-99. Stratified mean weight (kg) 
and number per tow indices from the July Subarea 4 survey were assumed to represent relative 
biomass and abundance levels at the start of the fishing season whereas those from Subareas 5+6 
were assumed to represent levels at the end of the fishing season.  
 
Survey biomass indices (Fig. 17.2) were positively correlated between Subareas 4 and 5+6.  These 
indices were also positively correlated with catches in all Subareas. 

 

 
 

Fig. 17.2. Short-finned squid in Subareas 3+4: research survey biomass indices for Subarea 4 
during July in Div. 4VWX, September in Div. 4T and during autumn in Subareas 
5+6. 

 
 

  iii) Biological studies 
 

No commercial samples were acquired from Subarea 3+4 in 1999. Annual mean body weight 
recordings from the July survey on the Scotian Shelf declined dramatically during 1982-83 
following the 1976-81 period of highest landings in SA 3 + 4. Mean body weight increased 
gradually in subsequent years without a coincident increase in landings. 
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 c) Assessment Results 
 

Trends in the fisheries and in the research vessel survey data indicate that the recent past included a period 
of high productivity during 1976-81 which was followed by a period of much lower productivity during 
1983-99. STACFIS was unable to determine to what extent the decline in productivity was due to high 
fishing mortality levels versus environmental variation.  
 
Survey biomass indices remain low (Fig. 17.2). There is currently no basis for reliably predicting 
recruitment for this annual species. 

 
 d) Reference Points 
 

There is no more-recent information on reference points than those provided in 1998. 
 
 e) Research Recommendations 

 
For short-finned squid in Subareas 3+4, STACFIS recommended that: 
 
i) in order to evaluate effects of annually variable effort levels, data on effective fishing effort should 

be collected in all Subareas. 
ii) migration patterns within and between fishery areas for the total stock be investigated. 
iii) annual variability in age structure, growth rate, and maturation throughout the stock area be 

monitored. 
iv) additional research be carried out on the factors that affect recruitment. 

 
 f)  Request on Squid (Illex) in Subareas 3 and 4  (Agenda VII 3a, Annex I, Item 3.f.) 
 

The Fisheries Commission requests the Scientific Council to: develop an in-season indicator 
of  productivity  level based on results from the annual July survey of the Scotian Shelf and any other 
source of data. If it is not considered possible to develop an in-season indicator, the Scientific Council is 
requested to comment on the research that would be required to develop such an indicator. 
 
Scientific Council noted in 1999 that it may be possible to identify the onset of a new productivity regime 
based on marked changes in (a) survey abundance and biomass indices; (b) the average size of squid in the 
population; and (c) environmental conditions which persist for two or more years. For an in-season 
predictive model to be of practical value it should be based on early-season indices that are simple and 
readily available. 
 
An initial exploratory analysis was presented which used July research vessel abundance and size indices, 
fishery CPUE indices and an environmental index to predict annual SA 3+4 squid catches (SCR Doc. 
00/36).  While the results of this analysis were promising, further research and developmental work is 
required before a reliable in-season indicator of short-finned squid productivity is available.  Considerable 
resources will be required to accomplish this work.     
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18. Cod (Gadus morhua) in Divisions 2J, 3K and 3L (SCR Doc. 97/68, 73, SCR Doc. 00/33) 
 
 a) Introduction 
 

In the 1999 assessment, STACFIS determined that the Div. 2J and 3KL cod stock had not experienced a 
detectable increase in the offshore region.  In the inshore, exploitation rates calculated from tag return data 
indicated a population of 52 000 tons in Div. 3K and northern Div. 3L and an additional 15 000 tons in 
southern Div. 3L.  The 1999 status of the Div. 2J and 3KL cod stock was updated based on catch rates from 
the re-opened fishery in the inshore and an additional year of research bottom-trawl surveys, pre-recruit 
surveys, acoustic surveys in specific areas both offshore and inshore, sentinel surveys and returns from 
tagging studies. 
 
Prior to the 1960s the Div. 2J and 3KL cod stock supported fisheries catching from 200 000 to 300 000 tons 
annually.  During the 1960s good recruitment along with high exploitation rates resulted in catches 
averaging about 580 000 tons (Fig. 18.1).  However, the stock was in a period of decline from the 1960s 
until the mid-1970s. Reduced exploitation and some improved recruitment after that time allowed the stock 
to increase until the mid-1980s, when catches were about 230 000 tons. With the subsequent stock decline, 
catches decreased and in 1992 only 41 000 tons were landed as a result of closure of the commercial fishery 
in mid-1992.   
 
Catches since 1992 have been small and have come from several sources.  Small by-catches were taken in 
fisheries for other species.  A Canadian food/recreational fishery was permitted in 1992-94, 1996, 1998 and 
1999 but not in 1995 and 1997.  A limited inshore fishery for scientific purposes (sentinel survey) was 
conducted in 1995-1999.  In addition, an index or test fishery that caught 3 000 tons was conducted in the 
inshore in 1998.   
 
The commercial fishery was reopened in 1999 with a quota for the inshore only of 9 000 tons (8 600 for the 
directed commercial fishery, 100 tons for by-catch and 300 tons for sentinel surveys).  The directed 
commercial fishery was conducted during two periods (July and September to mid-November).  The total 
landings of 8 470 tons in 1999 came from the commercial fishery (8 050 tons), the sentinel survey (200 
tons) and the food/recreational fishery (220 tons).  The catch came mainly (57%) from Div. 3L, with 43% 
taken in Div. 3K and less than 1% taken in Div. 2J. 
  
No catch was reported in the Regulatory Area in Div. 3L in 1999.  
 
Recent catches and TACs ('000 tons) are as follows: 
 
 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 
 
TAC 190  120    0    0    0     0   0 0 91   
Fixed Gear Catch 61   12    9  1.32  0.32,3  1.52 0.52 4.52 8.52 
Mobile Gear Catch 1113   293,4    23  0.52,3    02    02   02 02 02 
Total Catch5 172   41   11  1.42  0.32  1.52 0.52 4.52 8.52 
 
1   Inshore fixed gear only. 
2  Provisional. 
3   Includes reported landings and Canadian surveillance estimates. 
4   Fishery closed by EU in June 1992. 
5   Moratorium on Canadian fishing became effective in July 1992. 
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Fig. 18.1.  Cod in Div. 2J+3KL: landings from fixed and mobile gears and TACs. 

 
 

b) Input Data 
 
i) Commercial fishery data 
 

Catch and effort.  Catch rates were calculated from catch and effort data recorded in logbooks 
maintained by participants in both the index fishery in 1998 and the commercial fishery in 1999.  An 
among-year comparison was not attempted because of a difference in dates of fishing. 
 
The spatial pattern in catch rates was similar in the two years, with catch rates very low north of 
White Bay in central Div. 3K.  Catch rates increased from White Bay to eastern Notre Dame Bay, 
were generally high from northern Bonavista Bay to western Trinity Bay, lower from eastern Trinity 
Bay to the eastern Avalon Peninsula and higher again on the southern Avalon Peninsula.  (See Fig. 
18.2 for the location of geographic areas.) 
 
Catch-at-age.  The sentinel surveys were sampled intensively for both lengths and ages.  The 
directed commercial fishery was well sampled during July and September.  The food/recreational 
fishery was not sampled.  Age compositions of the landings (all sources combined) were initially 
calculated by gear, unit area (a Subdivision of NAFO Division for statistical purposes) and month.   
In terms of numbers of fish, the total catch was dominated by gillnet (81%), followed by handline 
(16%), line trawl (3%) and cod trap or poundnet (<1%).  The catch consisted mainly of cod of ages 
5-7, with age 7 (the 1992 year-class) dominant. 
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Fig. 18.2.  Cod in Div. 2J+3KL: Map illustrating geographic features mentioned in the text. 

 
 

Sentinel survey.  The inshore sentinel survey in Div. 2J and 3KL was initiated in 1995 to provide 
commercial-like indices of cod abundance in coastal waters during the period of the moratorium.  It 
has been conducted primarily with gillnets.  Line trawls have been used extensively in only a few 
areas.  Handlines and cod traps have been used much less.  In Div. 2J and in Div. 3K north of White 
Bay, catch rates have been low since the start of the surveys.  From White Bay to the southern 
boundary of the stock, fish have existed in sufficient density to enable moderate to high catch rates 
in some times and places. 

 
 The sentinel survey data were standardized to remove site and seasonal effects and produce annual 

indices of total catch rate and catch rate at age for Div. 3K and Div. 3L combined.  Gillnets and line 
trawls were treated separately. Gillnet catch rates increased from 1995 to 1998 but declined from 
1998 to 1999.  Line trawl catch rates showed relatively little change from 1995 to 1996, increased in 
1997, and declined again in 1998 and 1999. The catch rates at age indicated that the 1990 and 1992 
year-classes were strong relative to other year-classes from the late-1980s to the mid-1990s.  The 
pattern in age-aggregated gillnet catch rates is consistent with the 1990 and 1992 year-classes 
entering and then passing through the fishery and being replaced by weaker year-classes. 
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  ii) Research survey data 
 

Starting in the autumn of 1995, the Canadian research bottom-trawl survey gear was changed from 
the Engel trawl to the Campelen trawl in both the autumn surveys in Div. 2J and Div. 3KL and the 
spring surveys in Div. 3L.  The data collected with the Engel trawl have been converted to Campelen 
equivalent units using conversion factors derived from extensive comparative fishing between the 
two gears (SCR Doc. 97/68, 73).  Biomass estimates from the autumn surveys of the offshore area in 
Div. 2J and 3KL (combined) declined abruptly in the early-1990s (Fig. 18.3).  The 1999 estimate 
was 2.4% of the average in the period 1983-88 (excluding 1986).   

 

 
Fig. 18.3.  Cod in Div. 2J+3KL: biomass indices from autumn surveys. 

 
The biomass estimate from the spring research vessel survey in the offshore area of Div. 3L 
increased from 1998 to 1999 but was still only 2.7% of the average level in 1986-89. 

 
There is no fishery-independent index available for the inshore region of Div. 2J and 3KL.  
However, acoustic surveys have been conducted in various areas of the inshore.  An aggregation of 
cod in Smith Sound (western Trinity Bay, Div. 3L) has been surveyed acoustically at various times 
from spring 1995 to winter 2000.  Biomass estimates at times when aggregations were found varied 
from 13 000 to 22 000 tons.  Detailed information regarding these surveys was not available for 
STACFIS to review. 

 
iii) Biological studies 

 
Distribution and stock structure.  In the offshore the cod appeared to be broadly distributed at very 
low density.  In the inshore, cod appeared to be in low abundance in Div. 2J and in Div. 3K north of 
White Bay but to be broadly distributed from late-spring to late-autumn at traditional fishing depths 
(less than about 50-60 m) from White Bay south to the boundary with Subdiv. 3Ps.  It appears that 
some of these cod overwinter in dense aggregations in deep inshore waters.  In January 2000 a large 
and dense aggregation was again located in Smith Sound.  An exploratory acoustic survey at that 
time in deep-water inlets from western Trinity Bay to western Notre Dame Bay found no other 
aggregations anywhere near the size of that in Smith Sound. 

 
Tagging studies in 1999 support the earlier conclusion that the inshore of Div. 3KL is inhabited by at 
least two groups of cod: (1) a northern resident coastal group that inhabits an area from western 
Trinity Bay in Div. 3L northward to western Notre Dame Bay in Div. 3K and (2) a migrant group 
from inshore and offshore areas of Subdiv. 3Ps that moves into southern Div. 3L during late-spring 
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and summer and returns to Subdiv. 3Ps during the autumn.  The tagging also provides evidence of 
considerable movement of cod among Trinity, Bonavista and Notre Dame bays.  Any migration to 
the offshore area of Div. 2J and 3KL could not be detected because of an absence of fishing in the 
offshore. 

 
A new genetic study indicates that populations on the Flemish Cap, on the southern Grand Bank and 
in Gilbert Bay in southern Labrador are substantially different from populations offshore in Div. 2J 
and Div. 3KL and inshore in Div. 3KL.  Recent samples from the offshore in Div. 2J and Div. 3KL 
have been aggregated into 3 geographic groupings, each of which is distinct from the others, 
suggesting that there are at least three offshore components.  In the inshore, populations in all bays 
are different from one another, with the exception that Notre Dame Bay is not different from 
Bonavista Bay.  Populations in inshore areas are more similar to one another than they are to 
populations in the offshore.  Documentation of this new study was available but STACFIS was 
unable to evaluate the results due to the lack of the appropriate expertise at the June 2000 Meeting. 

 
Size-at-age and maturity.  Mean weights-at-age of cod caught in the commercial fishery declined 
during the 1980s and early-1990s after peaking in the late-1970s and early-1980s.  Research survey 
sampling showed a strong decline in lengths-at-age and weights-at-age in Div. 2J, a lesser decline in 
Div. 3K, and little or no decline in Div. 3L.  The trend of decreasing mean lengths-at-age and 
weights-at-age during the 1980s and early-1990s appeared to have been reversed in recent years. 

 
The age of 50% maturity of females fluctuated between 6.0 and 6.5 during the 1980s, declined 
during the late-1980s and early-1990s, and fluctuated considerably at about 5.0 to 5.5 in recent 
years.  Much of the recent year-to-year variability may be caused by small sample sizes, particularly 
for older fish. 

 
Recruitment trends.  A new recruitment index was derived from catch rates of juvenile (ages 0-3) 
cod during studies with the following gears: experimental squid traps (1991-94); experimental fixed-
station bottom-trawling with a Campelen trawl, both inshore and offshore (1992-95); beach seine 
(1992-97); pelagic 0-group monitoring with an IYGPT trawl, both inshore and offshore (1994-99); 
sentinel survey line trawl and 5.5 inch gillnet (1995-99) and 3.25 inch gillnet (1996-99); and 
stratified-random bottom-trawl monitoring with a Campelen trawl, both inshore (1996-98) and 
offshore (1995-99). 

 
The recruitment data from inshore and offshore were treated together because the inshore appears to 
be an important nursery area for cod populations spawning in both the inshore and the offshore.  
These data were combined to produce a single index of relative year-class strength (Fig. 18.4).  The 
index declines from 1989 to 1991, increases to 1994, declines to 1996, and then increases to 1999.  
The ultimate strength of the 1998 and 1999 year-classes is yet to be determined.  Their present 
strength is known only imprecisely.  Moreover, the ability of the index to predict recruitment to the 
fishable population remains uncertain, particularly because it does not pick up the 1992 year-class 
that was relatively strong in sentinel and commercial catches. 
 
Survey estimates of total mortality (Fig. 18.5).  The year-to-year changes in mean catch at age per 
tow of individual cohorts, as estimated from catches during autumn research vessel surveys, were 
used to calculate total mortality for cod up to age 14.  Although there was a marked decrease in the 
total mortality after the stock collapsed, current values for most ages appear to be higher than the 
assumed value of total mortality of 0.2 in the absence of fishing mortality. 
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Figure 18.4.  Cod in Div. 2J+3KL: standardized year-class strength. 
 
 

 

 
 

Fig. 18.5. Cod in Div. 2J+3KL: mortality rates calculated from the autumn research vessel 
bottom-trawl data for 1983-99.  Mortality calculated from age a in year y to age a+1 
in year y+1 is plotted for age a in year y. 
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Predation by harp seals. In 1999 the quantity of cod consumed by harp seals during the period 
1972-98 was calculated using estimates of harp seal population numbers, energy requirements of 
individual seals, the relative distribution inshore and offshore, and stomach contents of seals 
sampled in the inshore and offshore in winter and summer.  The estimate for Div. 2J and 3KL in 
1998 was 50 000 tons.  From 1986 to 1991 most of the predation was on cod of ages 0-2, with the 
bulk occurring on age 1.  In 1992, 1993 and especially 1995 there was a greater proportion of older 
cod (ages 3-5) in the diet.  A recent study of the size of the Northwest Atlantic harp seal population 
indicated almost no change in the population numbers used for the 1999 estimate of cod 
consumption.  There was no new information on other inputs to the calculation. 

 
The above information on consumption and age composition does not incorporate belly-feeding, 
wherein seals bite the bellies from the cod, removing the liver and much of the gut but leaving the 
rest of the body, including the head.  This manner of predation includes some cod larger than those 
represented by otoliths in seal stomachs.  The incidence of belly-feeding may have increased in the 
inshore in the past three years. 

 
 c) Assessment Results 

 
An analytical assessment of the Div. 2J and 3KL cod stock was not attempted.  The inability to reconcile 
reported catches and the research vessel index in the late-1980s and early-1990s has not been resolved.  
Perhaps more importantly, the surveys do not cover the shallow coastal waters where good catch rates have 
been experienced in the sentinel surveys, the 1998 index fishery, and the 1999 commercial fishery.  In 
addition, the sizes and ages of cod taken in the offshore surveys do not represent the larger and older cod 
caught in the inshore. 
 
It is clear that the size of the stock as a whole and the size of incoming year-classes remain low relative to 
levels in the 1980s. 
 
Cod in the offshore of Div. 2J and 3KL show no detectable signs of recovery.  The spawning biomass 
continued to decline after imposition of the moratorium in 1992 and has for several years been very small, 
especially north of Div. 3L.  Year-classes recruiting in the 1990s have been extremely weak. 
 
The status of cod in the inshore was determined from the analysis of tag return data.  The inshore was 
divided into three geographic areas: Div. 3K, northern Div. 3L (Bonavista and Trinity bays) and southern 
Div. 3L.  The returns from tags applied during 1999 were highest for fish tagged in Div. 3K (26%), lowest 
for fish tagged in northern Div. 3L (7%) and intermediate in southern Div. 3L (11%).  Many of the 
recoveries of the tags applied in southern Div. 3L occurred in Subdiv. 3Ps.  It is presumed that these fish 
had migrated into Div. 3L from Subdiv. 3Ps during the spring. 
 
Information from recaptures of cod tagged in the inshore of Div. 3KL during 1997, 1998 and 1999 were 
used to estimate exploitation rates for each of the two periods of the 1999 fishery: the July opening and the 
first 5 weeks of the September-November opening.  Exploitation rates for the first and second openings 
were estimated to have been at least 19% and 13% in Div. 3K and 2.3% and 3.8% in northern Div. 3L.  The 
exploitation rates could possibly be higher because of the effect of an unknown level of migration of tagged 
fish out of the areas.  The exploitation rates for each period represent the fractions of fish available to the 
fishery that were removed by the fishery.  Because of migration effects, the extent to which the exloitation 
rates are additive is unknown.  (Note that when an exploitation rate is low then it is approximately equal to 
fishing mortality.)  Reliable estimates of exploitation rate could not be produced for southern 3L because of 
the strong seasonal contribution of fish from Subdiv. 3Ps.  When combined with the catches recorded for 
each area and time period, the  exploitation  rates  suggest  biomasses  of  at  most 8 900 tons in Div. 3K 
and 49 000 tons in northern Div. 3L during July, and 11 000 tons in Div. 3K and 42 000 tons in northern 
Div. 3L during September-October. 
 
In summary, biomass remains very low in the offshore compared with levels in the 1980s.  The biomass 
available to the 1999 inshore commercial fishery in Div. 3K and northern Div. 3L was estimated to be at 
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most 55 000 tons.  There are no comparable estimates for years prior to 1998.  An unquantified additional 
biomass was available in southern Div. 3L, but much of this migrated seasonally from Subdiv. 3Ps. 
 
It remains difficult to estimate the impact of harp seals on cod.  However, the estimate of cod consumption 
by harp seals is high relative to population estimates.  Considering the increase in the seal population and 
the increase of cod seen in the diet of seals since the early-1990s it appears that predation by seals has 
become a more important source of mortality on cod.  There is the possibility that predation by seals is 
retarding the recovery of the cod stock.  

 
 
19. Witch Flounder (Glyptocephalus cynoglossus) in Divisions 2J, 3K and 3L  (SCR Doc. 00/13; SCS Doc. 

00/16) 
 

a) Interim Monitoring Report 
 
Although the stock has been under moratorium since 1995 the annual by-catch of witch flounder has 
ranged between 800 to 1 400 tons during 1995-98.  The estimated catch in 1999 is about 300 tons, the 
lowest annual catch since the fishery began in the early-1960s (Fig. 19.1). 
 
Recent catches and TACs ('000 tons) are as follows:  
 
 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 
  
TAC  4 4   3.5    1 0    0 0 0 0 01 

Catch   4    3    0.4  0.52  0.72 1.42 0.82 1.12 0.32           
1       No directed catch. 
2     Provisional.` 
 
 

 
 

Fig. 19.1.   Witch flounder in Div. 2J, 3K and 3L: catches and TAC 
 
 

Survey biomass indices show that the stock declined very rapidly during the 1980s and by the early-1990s 
had reached an extremely low level (Fig. 19.2).  No improvement in the stock has been observed since then 
including the most recent 1999 autumn survey. 



STACFIS 1-15 Jun 2000 163 

 

 
Fig.  19.2.  Witch flounder in Div. 2J, 3K and 3L: biomass indices from Canadian autumn 

surveys. 
 
 
20. Elasmobranchs in Subareas 0-6 (SCR Doc. 00/15, 18, 19, 27, 31, 46; SCS 00/9, 20) 
 
 a) Introduction 
 

For the first time, the Fisheries Commission requested the Scientific Council to: summarize all available 
information from the Convention Area on catches of elasmobranchs, by species and by the smallest 
geographical scale possible.  The Scientific Council was requested to: review available information from 
research vessel surveys on the relative biomass and geographic distribution of elasmobranchs by species, 
and to quantify the extent of exploitation on these resources. Further, the Scientific Council was requested 
to: initiate work leading to the development of precautionary reference points.  
 
Species for consideration are listed below. 

Code Short name Common name Scientific name 
 
452 Spiny dogfish Spiny (picked) dogfish Squalus acanthias 
460* Sand tiger Sand tiger shark Odontaspis taurus 
462 Porbeagle Porbeagle Lamna nasus 
464 Shortfin mako Shortfin mako shark Isurus oxyrinchus 
470 Sharpnose shark Atlantic sharpnose shark Rhizoprionodon terranovae 
467* Dusky shark Dusky shark Carcharhinus obscurus 
468* Blue shark Great blue shark Prionace glauca 
473 Boreal shark Boreal (Greenland) shark Somniosus microcephalus 
472 Black dogfish Black dogfish Centroscyllium fabricii 
474 Basking shark Basking shark Cetorhinus maximus 
480 Little skate Little skate Leucoraja erinacea 
482* Arctic skate Arctic skate Amblyraja hyperborea 
484 Barndoor skate Barndoor skate Dipturus laevis 
487 Winter skate Winter skate Leucoraja ocellata 
490 Spinytail skate Spinytail (Spinetail) ray Bathyraja spinacauda 
488 Thorny skate Thorny skate (starry skate) Amblyraja radiata 
489 Smooth skate Smooth skate Malacoraja senta 
 
*   Additions since 1999. 
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 b) Input Data 
 

i) Description of the Fisheries  
 

Subarea 0 
 
Elasmobranchs are taken only as by-catch in this area, primarily from the Greenland halibut and 
shrimp fisheries that have been in existence since the late-1970s. Several species of skate and 
Greenland shark are taken at low levels. There are no quotas in place in this area. 
 
Subareas 2 to 4 
 
Although poorly represented in the landings statistics, skate were caught in Canadian waters (SA 2 
and 3) previous to 1994. Fishery observer records showed that skates consistently comprised the 
greatest  non-commercial  by-catch  in  the  Newfoundland offshore trawl fisheries, averaging 3 000-
4 000 tons during the early-1980s, primarily from SA 3. Skate was sometimes the dominant by-catch 
of Grand Bank fisheries for American plaice, cod, redfish and yellowtail flounder, although nearly 
all of this incidental catch was discarded at sea. As a result, landing statistics for skate in Canadian 
waters prior to 1994 represent only a fraction of the actual catch. 
 
For Subarea 2, elasmobranchs (primarily thorny skate, Greenland shark and basking shark) are taken 
only as by-catch primarily from the shrimp and Greenland halibut fisheries in SA 2. Although 
shrimp fishery effort in this area increased sharply in recent years, the introduction of a sorting grate 
in the early-1990s (as well as reduced biomass of skates in this area) effectively reduced 
elasmobranch by-catch to very low levels, well below the numbers recorded in the 1980s and early-
1990s. 
 
For Subarea 3, until 1993, skate (primarily thorny) taken by Canada were incidental to the catches of 
other groundfish, and were usually discarded (Table 20.1). Most of the reported catches of skate 
prior to 1994 were attributable to non-Canadian fishing effort outside 200 miles. From the time of 
the extension of jurisdiction to 1984, skate landings reported to NAFO averaged 5 000 tons. Since 
that time, catches have increased.  This was due in part to the emergence of an unregulated non-
Canadian directed fishery outside 200 miles in 1985, and more recently to the introduction of a 
regulated directed Canadian skate fishery inside 200 miles starting in 1994.  
 
The non-Canadian fishery is an otter trawl fishery that occurs in Div. 3LMN between 40-200m, 
primarily in the autumn (September to December).  The Russian effort is concentrated in Div. 3M 
and Div. 3N (SCS Doc. 00/09) while the Spanish effort is concentrated in Div. 3N (SCS Doc. 
00/20).  The discard rate for skate in the Spanish fishery was 4% of the total catch (SCS 00/20). By-
catches of regulated species, some of which are under moratorium, have been reported from this 
unregulated fishery. 
 
By-catch of elasmobranchs in the Spanish Greenland halibut fishery in Div. 3LMNO were provided. 
The black dogfish (Centroscyllium fabricii) and the Greenland shark (Somniosus microcephalus) 
were the main species in the by-catches, 505 tons and 107 tons, respectively for 1999.  Black dogfish 
is retained in the catch, and boreal shark is discarded.  The percentage of black dogfish retained in 
the catches has been increasing in recent years.   
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Table 20.1. Elasmobranchs in Subareas 0-6: thorny skate catch (tons) for Canadian and non-Canadian 
fisheries within Subarea 3. 

 Div. 3L Div. 3N Div. 3O Subdiv. 3Ps Canadian and Non-Canadian 
      
Year Can. Non-Can. Can. Non-Can. Can. Non-Can. Can. Div. 3L Div. 3N Div. 3O Subdiv. 3Ps Total 
 
1985 1 676 1 850 870 13 000 1 126 900 1 299 3 526 13 870 2 026 1 299 20 22 
1986 1 830 1 500 1 314 10 500 1 596 700 1 105 3 330 11 814 2 296 1 105 18 546 
1987 2 307 1 200 1 708 8 500 935 600 4 999 3 507 10 208 1 535 4 999 2 049 
1988 9 785 950 1 431 6 500 1 567 400 2 006 10 735 7 931 1 967 2 006 22 639 
1989 1 367 1 000 1 910 7 400 1 324 500 2 424 2 367 9 310 1 824 2 424 15 925 
1990 2 033 1 800 485 12 400 953 900 3 396 3 833 12 885 1 853 3 396 21 966 
1991 1 710 1 550 549 10 500 771 700 4 023 3 260 11 049 1 471 4 023 19 803 
1992 436 600 343 5 800 1 953 200 2 85 1 036 6 143 2 153 2 385 11 717 
1993 303 1 100 853 4 600 3 417 150 711 1 403 5 453 3 567 711 11 135 
19941 269 650 63 6 700 1 219 150 1 38 919 6 763 1 369 1 238 10 290 
19951 182 250 3 2 600 2 603 50 1 59 432 2 603 2 653 1 959 7 647 
19961 58 1 200 6 3 000 1 218 200 645 1 258 3 006 1 418 645 6 328 
19971 26 650 81 7 950 2 086 275 860 676 8 031 2 361 860 11 928 
19981 63 250 49 7 200 1 043 300  1 469 313 7 249 1 343 1 469 10 374 
19991 70 1 100 82 5 200 1 165 500 1 278 1 170 5 282 1 665 1 278 9 395 
 
1   Provisional. 

 
 
The Canadian directed effort occurs primarily near the border of Div. 3O and Subdiv. 3Ps. The 
fishery is prosecuted with otter trawls, gillnets and longlines.   
 
Directed skate catches constitute a mix of species. Thorny skate (A. radiata) dominate in most areas 
and comprise more than 95% in the directed fishery on the Grand Banks although historically, skate 
by-catches from trawls have contained a more diverse species mix. Offshore trawl by-catches of 
skate in the mid-1980s from the Northeast Newfoundland Shelf and the Grand Banks comprised 
about 20% of species other than thorny skate.  
 
Barndoor skate have been taken with some frequency in the past as by-catch.  
 
Thorny and winter skate are fished on the Scotian Shelf in Div. 4V as a mixed fishery. There is also 
a porbeagle fishery, in existence since the late-1950s, on the Scotian Shelf and the Grand Banks. 
Canada assesses these fisheries and no data were available at the June 2000 Meeting. These fisheries 
are regulated through quota controls. 
  
Subareas 5 and 6 
 
Total nominal catch of skates (all species combined) in Subareas 5 and 6 increased from less than 
100 tons per year in the early-1960s to a peak of 9 500 tons in 1969 (Table 20.2). Catches 
subsequently declined to low levels (<1 000 tons) in the early-1980s. Average catches in the mid-
1980s increased to 5 000 tons, mostly due to by-catch in USA fisheries. In the late-1980s, a directed 
fishery for skates (primarily large skate wings) developed and catches increased to 13 000 tons in 
1993. With the decline in biomass of the large-bodied species of skates, catches then declined. 
Catches then increased due to a demand for bait and were comprised mainly of smaller-bodied  
species. 
 
The species composition in the skate fisheries varies by area, but catches are primarily dominated by 
winter skate and little skate in most areas. Thorny skate are commonly taken in some fisheries, 
particularly in the Gulf of Maine.  Skate fisheries in Subareas 5 and 6 are currently unregulated. 
 
Nominal catches of spiny dogfish in Subareas 2-6 increased from very low levels in the early-1960s 



STACFIS 1-15 Jun 2000 166

to an average of 24 000 tons in the 1970s (Table 20.3).  Catches then declined to by-catch levels in 
the mid-1980s. With the development of an overseas market for dogfish fillets, USA catches sharply 
increased in the early-1990s, peaking at 28 300 tons in 1996. Landings have since declined to 15 000 
tons in 1999.  Spiny dogfish catches in Subareas 5 and 6 are currently regulated by USA Fishery 
Management Plans. 

 
 

Table 20.2. Elasmobranchs in Subareas 0-6: total commercial 
landings of skate (tons) in Subareas 5 and 6 by country 
from 1960-98. 

 
Year USA USSR/Russia Others Total 
 
1960 61 0 0 61 
1961 36 0 0 36 
1962 44 0 0 44 
1963 33 0 0 33 
1964 4 081 0 2 4 083 
1965  2 343 0 20 2 363 
1966 2 738 0 106 2 844 
1967 2 715 2 121 62 4 898 
1968 2 417 3 974 92 6 483 
1969 3 045 6 410 7 9 462 
1970 1 583 2 544 1 4 128 
1971  900 5 000 5 5 905 
1972 866 7 957 0 8 823 
1973 1 191 6 754 18 7 963 
1974 2 026 1 623 2 3 651 
1975 752 3 216 0 3 968 
1976 754 412 46 1 212 
1977 1 143 240 35 1 418 
1978 1 130 216 7 1 353 
1979 1 280 79 1 1 360 
1980 1 577 0 4 1 581 
1981 838 0 9 847 
1982 878 0 0 878 
1983 3 603 0 0 3 603 
1984 4 157 0 0 4 157 
1985 3 984 0 0 3 984 
1986 4 159 0 94 4 253 
1987 5 078 0 0 5 078 
1988 7 255 0 9 7 264 
1989 6 717 0 0 6 717 
1990 11 403 0 0 11 403 
1991 11 332 0 0 11 332 
1992 12 525 0 0 12 525 
1993 12 904 0 0 12 904 
19941 8 829 0 0 8 829 
19951 7 222 0 0 7 222 
19961 14 226 0 0 14 226 
19971 10 952 0 0 10 952 
19981 16 936 0 0 16 936 
19991 12 159 0 0 12 159 
 
1   Provisional. 
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Table 20.3. Elasmobranchs in Subareas 0-6: catches of spiny dogfish from 

Subareas 2 to 6. 
 

Year Subareas 2-6 ('000 tons) 
 

1960 - 
1961 - 
1962 0.2 
1963 0.6 
1964 0.7 
1965 0.7 
1966 10.0 
1967 2.7 
1968 4.6 
1969 9.3 
1970 5.8 
1971 11.6 
1972 24.1 
1973 18.9 
1974 24.7 
1975 22.7 
1976 17.3 
1977 8.1 
1978 1.5 
1979 6.3 

Year Subareas 2-6 ('000 tons) 
 

1980 5.4 
1981 10.2 
1982 7.1 
1983 6.0 
1984 5.4 
1985 6.1 
1986 4.5 
1987 4.5 
1988 5.0 
1989 6.7 
1990 17.8 
1991 15.2 
1992 19.0 
1993 23.3 
19941 21.7 
19951 24.4 
19961 28.3 
19971 19.1 
19981 22.3 
19991 14.7 

 
1   Provisional. 

 
 
  ii) Research survey data 

 
Subareas 0 and 1 
 
A survey conducted in Div. 0A  recorded  catches  of  thorny  skate  (A. radiata)  and  Arctic  skate 
(A. hyperborea).  Thorny skate biomass and abundance was estimated to be 241 tons and 617 000 
individuals, respectively.  They were distributed primarily at depths <751 m in the area of Davis 
Strait.  Biomass and abundance for Arctic skate was estimated to be 2 268 tons and 2.02 million 
individuals, respectively.  They were distributed primarily between 501 m and 1500 m throughout 
Davis Strait and Baffin Bay. There were also five Greenland shark (S. microcephalus), and one 
round skate (Raja fyllae) caught during the Div. 0A survey. 
 
A biomass index for thorny skate from Subarea 1 can be found in the STACFIS report on Other 
Finfish in Subarea 1. 
 
Subareas 2 and 3 
 
The Canadian spring survey index for thorny skate in Div. 3L, 3N, 3O and Subdiv. 3Ps shows a 
declining trend in biomass over the entire area from 1986 to 1994 with a slight increasing trend since 
then (Fig. 20.1). However, the survey gear used to collect this data was changed in the autumn of 
1995.  The data presented here have not been converted, therefore are not directly comparable across 
the time period.  The proportion of mature adults has increased substantially in the last three years. 
Also, as has been noted for other stocks, the increase seen in 1999 may, at least in part, be due to 
increased catchability due to increasing temperatures in the survey area. 
 
Skate perform seasonal migrations, tending to move into deeper water along the shelf edge during 
winter-spring. The spring survey may not cover the entire area of distribution due to this seasonal 
migration of fishes between the shelf and the deeper waters.  There is also an autumn survey but it 
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does not include Subdiv. 3Ps and is therefore not considered a reliable index of biomass or 
abundance for thorny skate in Subarea 3. 
 
Analyses of distribution of thorny skate in the Canadian bottom trawl surveys (Div. 3LNO and 
Subdiv. 3Ps) indicate that there is a single concentration on southern Grand Banks that straddles the 
Div. 3N and 3O and Subdiv. 3Ps divisional borders.  Spring and autumn surveys and data from the 
fishery suggest migrations across these borders both between years and seasonally within years.  
Whether this concentration of fish constitutes part of a larger stock, a single stock or several stocks is 
unclear.  However, the distribution dynamics and some of the earlier morphometric studies suggest a 
single stock. Survey data suggest that in the past greater abundance of skates was distributed further 
to the north in Div. 3K and 3L. 
 
Analysis of the Canadian spring and autumn survey data from the 1995-99 period suggests that on 
average less than 20% of the overall biomass in Div. 3LNO and Subdiv. 3Ps is found in the NAFO 
Regulatory Area (NRA). 
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Fig. 20.1. Elasmobranchs in Subareas 0-6: Canadian spring research survey biomass indices for 

thorny skate from Subarea 3, 1986 to 1999. 
 

The biomass estimate for the Spanish spring bottom trawl survey in NRA portion of Div. 3NO 
increased from 142 438 tons in 1999 to 208 644 tons in 2000 (SCR Doc. 00/46). 

Subarea 4 

No data were available for the June 2000 Meeting.  

Subareas 5 and 6 (Fig. 20.2) 

Winter skate were most abundant in the Georges Bank and Southern New England offshore regions, 
with few fish caught in the Gulf of Maine or Mid-Atlantic regions.  Little skate were abundant in the 
inshore and offshore areas in all regions of the northeast USA coast, but were most abundant on 
Georges Bank and in the Southern New England region.   

Barndoor skate were most abundant in the Gulf of Maine, Georges Bank, and Southern New 
England offshore regions, with very few fish caught in inshore (<27 m depth) waters or the Mid-
Atlantic region. Historically barndoor skate were found in inshore waters to the tide-line, and in 
depths as great as 400 m off Nantucket.  
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Fig. 20.2. Elasmobranchs in Subareas 0-6: biomass indices (shown as Biomass (kg per tow)) from US bottom 

trawl surveys covering Subareas 5 and 6, 1960-99. 
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Thorny skate and smooth skate are most abundant in the Gulf of Maine and Georges Bank offshore 
regions, with very few fish caught in inshore (<27 m depth) areas, and in the Southern New England 
and Mid-Atlantic regions.  Clearnose skate and rosette are most abundant in the Mid-Atlantic region, 
with very few fish caught in Southern New England and no fish caught in other regions. 
 
Winter skate biomass indices increased from low values in the 1970s to a peak around 1985 and are 
now about 25% of the peak.  Little skate biomass estimates for the spring are presently at record 
high levels.  Barndoor skate biomass decreased sharply in the early-1960s and remained very low 
until an increase beginning in the early-1990s.  The abundance, however, is still less than 10% of the 
values in the 1960s.  Thorny skate biomass has decreased over the time series and current biomass is 
about 15% of the 1960s, the lowest in the time series.  Smooth skate survey biomass declined during 
the 1980s, before stabilizing during the early-1990s at about 25% of the autumn and 50% of the 
spring survey values of the 1970s.  Clearnose skate indices have increased steadily over the time 
series and are currently two to three times the values in the mid-1970s.   Rosette skate biomass 
peaked in the late-1970s and early-1980s declined to low levels in the mid-1980s, and have since 
increased.  Indices of relative abundance for spiny dogfish showed an increase from the late-1970s to 
the early-1990s.  Biomass indices show a slight decline over the last five years.  This change is due 
largely to the decline in adult female biomass (>80cm).   

 
iii) Biological Studies 

 
The seasonality of the catches and reproductive parameters of thorny skate from Div. 3N were 
examined (SCR Doc. 00/18).  Samples were collected during the autumn Spanish thorny skate 
fishery from a restricted area of Div. 3N in <100 m of water.  The results show that the fishery is 
based largely on a skate mating concentration.  The estimated length at 50% mature for males and 
females is 51 cm and 55 cm, respectively. 
 
Length frequency data were provided for samples from both the Spanish (Div. 3N) and Russian 
(Div. 3LMN) fisheries (SCS Doc. 00/9, 00/20).  Mean lengths for thorny skate sampled from the 
Russian fishery in Div. 3M and Div. 3N were 53 cm and 58.9 cm, respectively (SCS Doc. 00/9).  
The modal length for thorny skate sampled from the autumn Spanish commercial fishery in Div. 3N 
was 44-45 cm (SCS Doc. 00/20) while the modal length for the 2000 Spanish spring bottom trawl 
survey in Div. 3NO was 48 cm (SCR Doc. 00/46).  

 
 c) Assessment Results 
 

Subareas 0 and 1 
 
The survey conducted in Div.0A in 1999 was the first to cover this area so it is not possible to compare 
these estimates to any previous time period.  A biomass index for surveys in SA 1, conducted by EU-
Germany and Greenland, cover the time period from 1982 to 1999 and show a generally decreasing trend 
reaching historic low levels in the early-1990s. 
 
There is no information available to assess exploitation in Subareas 0 and 1. 
 
Subareas 2 and 3 
 
The Canadian spring biomass index for thorny skate in Div. 3LNO and Subdiv. 3Ps has  increased in recent 
years from 62 670 tons in 1997 to 119 628 tons in 1999. The biomass estimated for the Spanish spring 
bottom trawl survey in Div. 3NO increased from 142 438 tons in 1999 to 208 644 tons in 2000 (SCR Doc. 
00/46). 
 
There is no information available to assess exploitation in Subareas 2 and 3. 
 
The information on barndoor skate from commercial catches indicates that the species may be more widely 
distributed than reflected by research survey data and continuously distributed along deep slope waters of 
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the Northwest Atlantic. Apparent changes in abundance as observed from research surveys may in part 
reflect periods of expansion and contraction into and out of the shallower waters within its range rather than 
reflecting overall changes in status. 

 
Subareas 5 and 6 
 
Winter skate biomass is currently about the same as in the early-1970s, at about 25% of the peak observed 
during the mid-1980s.  Little skate biomass began to increase in the early-1980s, and has increased to its 
highest level since 1975.  Biomass of barndoor skate declined continuously through the 1960s, reaching 
historic lows during the early-1980s.  Since 1990, however, biomass of barndoor skate has increased 
slightly but steadily. 
 
Biomass of thorny skate has declined to an historic low. Current biomass is about 10%-15 % of the peak 
observed in the late-1960s to early-1970s.  Biomass of smooth skate was highest during the early-1960s 
and late-1970s, biomass of clearnose skate has been increasing since the mid-1980s, and biomass of rosette 
skate has been increasing since 1986.  
 
For the aggregate skate complex, biomass remained relatively constant from 1963 to 1980, then increased 
significantly to peak levels in the mid-to late-1980s.  The index of skate complex biomass then declined 
steadily until 1994, but recently began to increase again.  The large increase in skate biomass in the mid-to 
late-1980s was dominated by winter and little skate.  The biomass of large sized skates (>100 cm maximum 
length; barndoor, winter, and thorny) has steadily declined since the mid-1980s and the recent increase in 
aggregate skate biomass has been due to an increase in small sized skates (<100 cm maximum length; little, 
clearnose, rosette, and smooth).  All large-bodied skates (winter, barndoor, and thorny) and all primary 
skate species in the Gulf of Maine (thorny and smooth) are currently at low biomass. 
 
Biomass of spiny dogfish has fluctuated considerably, but there has been a general increase since the early- 
1970s. In recent years, spiny dogfish biomass has declined due to a reduction in adult female biomass. The 
biomass index of mature females (greater than 80 cm) declined from around 200 000 tons during the late- 
1980s to an average of around 50 000 tons since 1997, and the size structure has become truncated. 
 
Exploitation rates for winter skate decreased in the late-1970s and early-1980s.  With the onset of the 
directed skate fishery, fishing mortality increased and was estimated to be 0.4 in 1999.  Little skate fishing 
mortality has also increased in recent years and is estimated to be 0.3 in 1999.  Fishing mortality on large 
female spiny dogfish has increased from low values (~0.05) in the 1980s to values ranging from 0.35-0.5 
during 1997-99. 

 
 d) Reference Points 

 
 No reference point available.  
 
e) Research Recommendations 

 
STACFIS recommended that for elasmobranchs in SA 0-6, 
 
1)  life history characteristics (growth, maturation and fecundity) should be investigated for the most 

common elasmobranch species. 
 
2)  information on growth rates and stock structure (tagging studies) should be elaborated to enhance 

knowledge of the current status of thorny skate in Div. 3LNO and Subdiv. 3Ps. 
 
3)   a program to promote identification of elasmobranchs species taken in commercial catches should 

be initiated throughout all Subareas. 
 
4) a sampling program of the commercial catches of elasmobranchs should be initiated to define 

removals by size and possibly by age. 
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21. Information on Catches and/or Discards of Juvenile Fish in the Various NAFO Fisheries (SCR Doc. 
99/96; 00/46) 

 
 a) Introduction 
 

As the distribution of demersal species often overlaps, a directed fishery hardly ever avoids by-catches 
completely.  Also, as fishing aggregations often include fish of all sizes, the capture of small, immature 
fish, has been inescapable given the current gear configurations and fishing practices. 
 
A preliminary inquiry was carried out among Designated Experts to collect information on relevant catch 
statistics, biology etc. for the considered stocks. As a result of the sporadic research effort in this area, there 
is a relatively large number of cases with no available information. Information from NAFO Observers 
Program should be of great benefit in providing information on by-catches and discards.  
 
The number and weight of juveniles were calculated as numbers in the size distribution less than L50 for 
maturity of females. 
 

b) Catches of Juveniles 
 
The result of the inquiry with quantitative catches are presented by stock units for 1999 are listed in Table 
21.1. 
 

c) By-catches in the Shrimp Fishery 
 
By-catch rates of Greenland halibut in Subareas 2 and 3 in Canadian shrimp vessels greater than 500 GRT 
calculated for combined grates (22 and 28 mm) in 1997, 1998, 1999 was 12.5, 9.9 and 5.9 kg/hr, 
respectively. Indication from analysis of age disaggregation show that no more than 1.5 % of any cohort 
was removed by the offshore shrimp fleet in this period. Theoretical losses computed from yield-per-recruit 
analysis showed that total loss due to shrimp by-catch mortality in this fishery in 1997, 1998, 1999 were 
449 tons, 275 tons and 202 tons, respectively. The loss for each year will be distributed over the 17-year 
life span of the fish. 
 

d) By-catches Technical Measures 
 
No specific technical management measures aimed at reducing catches of juvenile fish were evaluated. A 
number of examples were discussed during the assessments of various stocks (mesh size, exclusion grates, 
etc.). STACFIS noted that a document on codend mesh selection studies was presented (SCR 00/49), and 
that there was a considerable amount of valuable information contained in this paper. As well, STACFIS 
noted that research vessel surveys should provide useful data in delineating distributions of species, 
including juveniles. In addition, the data could also be used to delineate areas where by catches would 
probably occur, and areas where such by-catches would be unlikely. An example using Canadian autumn 
survey data in Div. 3LNO suggested that by-catches of yellowtail flounder in a fishery for Greenland 
halibut would be expected to be extremely low, given that there is very little overlap in the depth 
distribution of these species.  
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Table 21.1 Overview of catch, by-catch, discard, by-catch of juveniles, discards of juveniles of relevant fish species and squid in the NAFO area for 1999 if not otherwise stated.   
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IV.  OTHER MATTERS 
 

1. New Designated Experts 
 
 S. Junquera (Designated Experts for roughhead grenadier in SA 2+3) and A. Vazquez (Designated Expert for 

cod in Div. 3M) were not able to attend this June 2000 Meeting.  The Chairman expressed the Committee's 
appreciation to H. Murua (EU-Spain) and S. Cerviño (EU-Spain) for acting as Designated Experts for roughhead 
grenadier in SA 2+3 and cod in Div. 3M, respectively. 

 
2. Other Business 

 
There being no other business, the Chairman thanked the participants for their contributions, and in particular 
the Designated Experts and the Secretariat for their work during the meeting.  
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SCIENTIFIC COUNCIL ANNUAL MEETING, 13-22 SEPTEMBER 2000 
 

REPORT OF SCIENTIFIC COUNCIL MEETING 
 

 18-22 September 2000 
 
 
Chairman:  W. B. Brodie Rapporteur:  T. Amaratunga 
 
 I.  PLENARY SESSIONS 
 
 The Scientific Council met at the Boston Back Bay Hilton, 40 Dalton Street, Boston, Massachusetts, USA, 
during 18-22 September 2000.  Representatives attended from Canada, Denmark (in respect of Faroe Islands and 
Greenland), European Union (France, Germany, Portugal and Spain), Estonia, Japan, 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, plan of 
work and other related matters were discussed.  The Council noted the Workshop on Assessment Methods was 
successfully conducted during 13-15 September 2000. 
 
 The opening session of the Council was called to order at 1015 hours on 18 September 2000. 
 
 The Chairman welcomed everyone to Boston and to this venue for the Meeting.  The Assistant Executive 
Secretary was appointed rapporteur.  
 
 In the review of the Provisional Agenda, it was noted that the advice given for shrimp in Div. 3M during the 
Council Meeting of November 1999 was for the year 2001.  The Council recognized there were some uncertainties 
expressed in the assessment then and catches have exceeded recommended TACs, and noted that status of the stock 
may have changed since then.  It was accordingly agreed STACFIS should review and report on the advice given in 
November 1999.  The Council adopted the agenda with the proposed revision (see Agenda II, Part D, this volume). 
 
 Having reviewed the plan of work noting formal requests from the concurrent meetings of the Fisheries 
Commission may be addressed by the Council, the session was adjourned at 1040 hours. 
 
 The Council reconvened at 0930 hours on 19 September 2000. 
 
 The Council considered Agenda item IX.2 on standardizing assessment reporting and documentation. The 
Council noted that while criteria for preparation of Scientific Council Reports, particularly the STACFIS reports and 
the Summary Sheets, have been evolving through the years, there was a need to pay attention to consistency and 
further standardization (see Section IX.2 below).  The session was adjourned at 1000 hours. 
 
 The Council reconvened at 0945 hours on 20 September 2000 to address Agenda items VII on Future Meeting 
Arrangements, VIII on Future Special Sessions and IX on Working Procedures and Protocols, as reported under 
relevant sections below.  The session was adjourned at 1050 hours. 
 
 The Council during this Annual Meeting received a request from the Fisheries Commission regarding cod in 
Div. 2J and 3KL.  The Council during its sessions on 21 September 2000 prepared its responses (see Section V 
below). 
 
 The concluding session was called to order at 0900 hours on 22 September 2000 when the Council considered 
and adopted the reports of the Standing Committees (STACFIS, STACREC, STACPUB).  The Council then 
addressed other outstanding agenda items and adopted its report of this Scientific Council Meeting of 18-22 
September 2000. 
 
 The meeting was adjourned at 1215 hours on 22 September 2000. 
 
 The Reports of the Standing Committees as adopted by the Council are appended as follows: Appendix I – 
Report of Standing Committee on Fisheries Science (STACFIS), Appendix II – Report of Standing Committee on 



SC 18-22 Sep 2000 180 

Research Coordination (STACREC), and Appendix III – Report of Standing Committee on Publications 
(STACPUB).  
  
 The Report of the Scientific Council Special Session on "Workshop on Assessment Methods" is presented at 
Annex 1 of this Scientific Council Report.   
 
 The Agenda, List of Research (SCR) and Summary (SCS) Documents, and the List of Participants of this 
meeting are given at Part D, this volume.    
 
 The Council's considerations in the Standing Committee Reports, and other matters addressed by the Council 
follow in Sections II-XII. 

 
 

II.  FISHERIES SCIENCE 
 

 The Council adopted the Report of the Standing Committee on Fisheries Science (STACFIS) as presented by 
the Chairman, H.-J. Rätz.  The full report of STACFIS is at Appendix I. 
 
 

III.   RESEARCH COORDINATION 
 
 The Council adopted the Report of the Standing Committee on Research Coordination (STACREC) as 
presented by the Chairman, R. K. Mayo.  The full report of STACREC is given at Appendix II.   
 

 
IV.   PUBLICATIONS 

 
 The Council adopted the Report of the Standing Committee on Publications (STACPUB) as presented by the 
Chairman, O. Jørgensen.  The full report of STACPUB is at Appendix III. 
 
 The recommendations made by STACPUB for the work of the Scientific Council as endorsed by the Council 
are as follows:   
 
1.  the documents from the Workshop on Assessment Methods along with the discussions should be compiled and 

issued as a Scientific Council Studies publication. 
 
2.  a Working Group with representatives from General Council, Fisheries Commission and Scientific Council 

should be established in order to ensure that all relevant material becomes available on the NAFO website.The 
Scientific Council agreed to pursue this matter further and requested the Chairman of the Scientific Council to 
contact the Chairs of General Council and Fisheries Commission intersessionally. 

 
 The Council was pleased to receive from STACPUB, two nominees to be appointed to the Journal's Editorial 
Board .  The Scientific Council Chairman agreed to write to the nominees K. F. Drinkwater (Canada) and V. Siegel 
(EU-Germany), welcoming them as new members of the Editorial Board. 
 
 

V.   SPECIAL REQUESTS FROM CONCURRENT FISHERIES COMMISSION MEETING 
 
1. Greenland Halibut Depth Distribution and Protection of Juveniles 
 

The Fisheries Commission requested the Scientific Council to provide information on Greenland halibut depth 
distribution and protection of juveniles.  The Scientific Council was requested to evaluate: 
 
"The biomass of Greenland halibut available to the commercial fishery over the whole distribution area of this 
species, in depth strata of 0-99 m, 100-199 m, 200 -299 m, 300-399 m, 400-599 m, 600-799 m and 800-1,000 m. 
It was further specified that separate values should be provided for: a) Fish above and below the length of 50% 
maturity and b) Fish above and below the current minimum landing size."  
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The Council responded that, at present there were no available information to provide a complete answer to 
this question and it can be only addressed in partial aspects. Analyses of two sets of available data showed the 
following:     
 
a) Catch data from Canadian annual autumn stratified random trawl surveys from 1995 to1999 combined, 

covering the offshore areas of Div. 2G, 2H, 2J, 3K, 3L, 3N and 3O pooled into depth intervals were used 
to examine distribution of Greenland halibut. No attempt was made in this preliminary analysis to break 
down the biomass into size or maturity components. 

 
 At depths less than 500 m the biomass comprised of a high proportion of pre-recruits. In terms of 

biomass, nearly 90% occurred at depths deeper than  250 m, 69% deeper than 400 m and 27% deeper 
than 1 000 m. The following table summarizes total biomass and percent biomass at depth for Div. 2G, 
2H, 2J, 3K, 3L, 3N, and 3O for all sizes taken in the autumn 1995-1999 surveys.  
 
  Depth Range (m) 
  
  0-50 51-100 101-150 151-200 201-250 251-300 301-350 351-400 
 
Biomass (tons) 0 3 820 2 416 6 100 20 994 41 181 55 237 72 565 
% of Biomass  0.00% 0.59% 0.37% 0.94% 3.24% 6.36% 8.52% 11.20% 
 
  Depth Range (m) 
  
  401-450 451-500 501-600 601-700 701-800 801-900 900-1000 1001-2000 
 
Biomass (tons) 133 708 41 731 29 892 15 068 17 508 19 247 15 269 173 257 
% of Biomass 20.63% 6.44% 4.61% 2.33% 2.70% 2.97% 2.36% 26.74% 
 

 

b) Data from the Spanish scientific observers in Div. 3LMNO in 1999, with 5% coverage of the Spanish 
fleet, indicated the following (taking this information as an indicator of the depth distribution pattern of 
the species fishable biomass, without any attempt to quantify fishable biomass): 

 
• In Div. 3L, no Greenland halibut were found at depths less than 700 m.  The magnitude of these 

catches increased sharply from 1 000 to 1 400 m and Greenland halibut did not occur in catches 
deeper than 1 500 m. 

• In  Div.  3M,  Greenland  halibut  were caught  at  depths  between  600 and 1 600 m, with a peak at 
1 200-1 300 m. No catches of this species were found at depths less than 600 m. 

• In Div. 3N, Greenland halibut catches were taken at depths between 700 and 1 400 m. Only 1% 
occurred at shallower depths. 

• In Div. 3O, Greenland halibut catches occurred at depths between 700-1 000 m. 
 
Catch rates for Greenland halibut were highest in depths 600-1 100 m, consistent with depth distribution 
of catches described above. 
 
At present, only data regarding Greenland halibut in Div. 3LMNO from the scientific observers on board 
the Spanish fleet and from the Spanish bottom trawl survey in Div. 3N are available.  Based on the 
survey data, more than 90% of the SSB was found at depths greater than 800 m (see table below). This 
pattern was also reflected in the commercial catch distribution. 
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 Percentages of SSB by depth strata (m) 
Year Biomass SSB % 0-99 100-199 200-299 300-399 400-599 600-799 800-999 1000-1199 1200-1600 
 
1996 34 246 8 124 24 0 0 0 0 0 4 74 22 ns 
1997 71 000 21 731 31 0 0 0 0 0 0 9 90 ns 
1998 147 864 33 657 23 2 2 0 0 0 3 35 28 29 
1999 121 043 31 664 26 0 0 0 0 0 5 16 42 36 
ns – not surveyed 

 
2. Long-term Effects on the Greenland Halibut Stock of Increasing Mesh Size 
 

The Fisheries Commission requested the Scientific Council to: provide information on the long-term effects on 
the Greenland halibut stock (biomass and yield) of increasing mesh size from 130 mm to 145 mm. 
 
Scientific was unable to answer this question at the present time and will consider this issue during the next 
meeting of the Scientific Council in June 2001. 

 
3. New Pelagic Fishery for Oceanic Redfish in NAFO Regulatory Area (Div. 1F) 
 

The Fisheries Commission requested the Scientific Council to: provide information regarding the new pelagic 
fishery for oceanic redfish in the NAFO Regulatory Area (Div. 1F) as follows: 
 
In responding to the requests below, the Scientific Council noted that the assessment of the oceanic redfish 
stock in ICES areas is conducted annually in May by the ICES Northwestern Working Group. The ICES advice 
on management of this stock is provided to NEAFC. 

 
a)  "Description of the geographical distribution and stock structure of oceanic redfish." 
 

The Scientific Council responded that, since the initiation of systematic surveys of the oceanic redfish 
distribution in the early-1990s, the stock was found to be distributed in the NEAFC Convention Area in 
ICES Div. Va, XII and XIV. Any previous survey information available for the NAFO Convention Area 
has never been considered in the assessment of the stock.  Until 1999, directed fishing activities have 
occurred almost exclusively in the NEAFC Convention Area.  During the most recent international 
survey conducted in 1999, the stock was found distributed to a great extent inside the NAFO Regulatory 
Area (Div. 1F, see Fig. 1).  In 2000, there has been reported significant fishing activities directed towards 
oceanic redfish in NAFO Div. 1F for the first time. Scientific Council considers the oceanic redfish 
distributed in the NAFO Div. 1F as a part of the oceanic redfish stock previously being distributed inside 
the NEAFC Convention area where it is currently managed as a single stock unit. However, the stock 
structure (one or more stock units) remains unclear and scientific work is ongoing addressing this 
question. 

 
b) "Biomass of oceanic redfish in NAFO Div. 1F." 
 

The Scientific Council responded that, it is unable to provide absolute or relative estimates of the 
oceanic redfish biomass in NAFO Div. 1F during the course of this September 2000 Meeting. The 
Scientific Council would be able to assess such a figure in June 2001 for the year 1999 given the 
databases available. 

 
c) "Advise on appropriate mesh size regulation for the pelagic fishery directed towards oceanic redfish in 

NAFO Div. 1F." 
 

In response the Scientific Council noted that, there is at present no mesh size regulation for the pelagic 
fishery directed towards oceanic redfish in the NEAFC Regulatory Area. This is due to the fact that the 
biomass consists almost exclusively of adult redfish as the juveniles are distributed outside the fishing 
grounds. Inside the NAFO Regulatory Area there is, however, the use of a minimum mesh size of 130 
mm obligatory for trawl fisheries including those for redfish. Scientific Council considers that any 
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proposed changes in mesh size regulations for a portion of the NAFO Regulatory Area, regardless of 
species, is a regulatory issue and should therefore be addressed by NAFO Fisheries Commission. 
 

 
Fig. 1. Distribution area of oceanic (pelagic) redfish (Sebastes mentella Travin) in NEAFC and NAFO 

Convention Areas. Results of survey catches from the June-July 1999 international hydro-acoustic survey 
with participation of Iceland, Russia and EU-Germany. 

 
4. Questions Regarding Divisions 2J and 3KL Cod 
 

 a) The Fisheries Commission requested the Scientific Council to: evaluate the use made of information 
from a) the index fishery; b) the sentinel fishery in the assessment of Div. 2J and 3KL cod; c) the 
food/recreational fishery 

 
The Scientific Council responded that, the autumn surveys in Div. 2J and Div. 3KL and the spring 
surveys in Div. 3L provide biomass estimates of the offshore area in Div. 2J and 3KL (combined). This 
biomass index declined abruptly in the early-1990s and remained at a very low level through 1999.   
 
There is no fishery-independent index available for the inshore region of Div. 2J and 3KL. It is difficult 
to gather comprehensive fishery independent information from the inshore areas. The bottom topography 
is largely unsuitable to trawling. Acoustics of the inshore area were tried in 1997.  However, due to 
problems with fish avoidance of the vessel due to vessel noise in the relatively shallow waters, coupled 
with fish being rendered 'invisible' due to their proximity to the bottom, the estimate of biomass was 
considered unreliable. 
 
Catches since 1992 have come from several sources. Small by-catches have been taken in fisheries for 
other species. A Canadian food/recreational fishery was permitted in 1992-94, 1996, 1998 and 1999 but 
not in 1995 and 1997.  A limited inshore fishery for scientific purposes (sentinel survey) has been 
conducted during 1995-2000. In addition, an index or test fishery that caught 3 000 tons was conducted 
in the inshore in 1998.  
 
The Council noted that the commercial fishery was reopened in 1999. The directed commercial fishery 
was conducted during two periods (July and September to mid-November). The total landings of 8 470 
tons in 1999 came from the commercial fishery (8 050 tons), the sentinel survey (200 tons) and the 
food/recreational fishery (220 tons).  
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Catch rates were calculated from catch and effort data recorded in logbooks maintained by participants in 
both the index fishery in 1998 and the commercial fishery in 1999. An among-year comparison has not 
been attempted because of a difference in dates of fishing between the two years. The index fisheries 
were sampled intensively for both lengths and ages, as well as fish condition and fish maturity data. 
 
The inshore sentinel survey in Div. 2J and 3KL was initiated in 1995 to provide commercial-like indices 
of cod abundance in coastal waters during the period of the moratorium. It has been conducted primarily 
with gillnets. Line trawls have been used extensively in only a few areas.  Handlines and cod traps have 
been used much less. The sentinel survey data were standardized to remove site and seasonal effects and 
produce annual indices of total catch rate and catch rate at age for Div. 3K and Div. 3L combined. 
Gillnets and line trawls were treated separately. The sentinel surveys were sampled intensively for both 
lengths and ages, as well as fish condition and fish maturity data. The directed commercial fishery was 
well sampled during July and September.  
 
The food/recreational fishery was not sampled in 1999. Age compositions of the landings (all sources 
combined) were initially calculated by gear, unit area (a Subdivision of NAFO Division for statistical 
purposes) and month. 
 
Catch rates and catch-at-age data were used to evaluate the relative strength of the cohorts entering the 
exploitable stock during the moratorium years as well as tracking their abundance over time.  
 
The Scientific Council noted that the status of cod in the inshore was determined from the analysis of tag 
return data. The inshore was divided into three geographic areas: Div. 3K, northern Div. 3L (Bonavista 
and Trinity bays) and southern Div. 3L. Information from recaptures of cod tagged in the inshore of Div. 
3KL during 1997, 1998 and 1999 were used to estimate exploitation rates for each of the two periods of 
the 1999 fishery. The exploitation rates for each period represent the fractions of fish available to the 
fishery that were removed by the fishery. Reliable estimates of exploitation rate could not be produced 
for southern Div. 3L because of the strong seasonal contribution of fish from Subdiv. 3Ps.  When 
combined with the catches recorded for each area and time period, the exploitation rates allow the 
estimation of corresponding available (to the fishery) biomass levels occurring in each area and time 
period. 
 
In summary, data from the sentinel fisheries, index fisheries and food fisheries are being used as part of 
the assessment in developing catch-at-age matrices, maturity ogives, fish condition indices and CPUE 
indices for the inshore components.  The catches in these fisheries also enable the conduct of the very 
critical mark-recapture work that has given estimates of exploitation on the inshore components as well 
as estimates of the biomass. Overall, the limited fisheries in the inshore area provide invaluable 
information that form a critical part of the resource assessment. 

 
 b) The Fisheries Commission requested the Scientific Council to: evaluate the state of the stock of Div. 2J 

and 3KL cod and the impact of a fishery at a level of 7 000 tons in 2000, with respect to precautionary 
criteria as proposed by Scientific Council, and reference points previously used for management of this 
stock. 

 
The Scientific Council responded that, in June 2000 it had reported that the Div. 2J and 3KL cod stock 
"as a whole remains at a very low level".  It also indicated that "in the offshore there are no signs of 
recovery". 
 
With respect to the Precautionary Framework of Scientific Council, it is noted that there have been no 
biological reference points determined for this stock.  However, it is considered that the Div. 2J and 3KL 
cod resource overall is such that no fishing mortality would be recommended. This is the course of 
action, under the Scientific Council PA Framework, that would be recommended when the spawning 
stock biomass is below Bbuf. 
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The reference point used historically for Div. 2J and 3KL cod was F0.1 (18% exploitation rate) that 
corresponds to a fishing mortality considered to be conservative in relation to reference points used in 
other parts of the world. The dynamics of the stock overall have changed dramatically in the 1990s such 
that this past reference level is no longer considered useful. In its June 2000 report the Scientific Council 
stated that "Exploitation rates for the first and second openings in the inshore fishery in 1999 were 
estimated to have been at least 19% and 13% in Div. 3K and 2.3% and 3.8% in northern Div. 3L".  Thus 
exploitation was about equal to the historical reference in Div. 3K but well below in northern Div. 3L. 
 
Canada has implemented a number of conservation measures that may be considered to be consistent 
with the Scientific Council interpretation of the Precautionary Approach as well as representative of 
supportive management measures under a Precautionary Approach as reported during the Joint Scientific 
Council/Fisheries Commission Working Group meetings as part of a carefully controlled fishery. 

 
 c) The Fisheries Commission requested the Scientific Council to: evaluate the effect of fisheries of the order 

of 7 000 tons to 9 000 tons on the prospective recovery of the Div. 2J and 3KL cod. 
 
The Council responded that, in 1999 the Scientific Council responded to a similar question noting that 
due to the lack of an analytical assessment it was not possible to provide risks associated with different 
catch levels similar to those provided for Div. 3NO cod.  The situation this year is similar in that again no 
analytical assessment is available. 
 
Scientific Council reiterated its 1999 advice that "any removals (including directed catch and by-catch in 
other fisheries) will hamper recovery of the resource although the extent of the delay cannot be 
determined with available data".  Additionally, Scientific Council noted that projections using stock 
dynamics determined prior to the moratorium would be inappropriate due to the dramatic changes seen in 
more recent years. 
 
Scientific Council, during its June 2000 Meeting, noted that total mortality, as calculated from research 
vessel data, has remained well above 0.2 since declaration of the moratorium in 1992. The cause for this 
has not been determined. Predation by harp seals may be an important contributor. Scientific Council 
noted in June 2000 that seal consumption was estimated to be about 50 000 tons in 1998, the most recent 
year for which estimates were available. 
 
It was not possible to carry out in depth analyses during this meeting. Preliminary analyses that were 
conducted clearly indicated that the rate of recovery of the Div. 2J and 3KL cod stock is highly sensitive 
to future natural mortality relative to fishing mortality. 

 
 d) The Fisheries Commission requested the Scientific Council to: evaluate the proportion of juvenile fish 

taken by the various gears in the inshore fishery. 
 
 The Council responded that, the proportion of juvenile and mature cod in the total catch (numbers in 

'000s) of the inshore fishery for the period 1995-99 for all gears combined was as follows: 
 

Year Catch  Mature Abundance Juvenile Abundance Fishery 
 
1995 197 78% 22%  Sentinel fishery 
1996 1 076 61% 39%  Sentinel + Food/Recreational 
1997 251 74% 26%  Sentinel 
1998 2 125 82% 18%  Sentinel + Food/Recreational + Index 
1999 3 596 81% 19%  Sentinel + Food/Recreational + Commercial 
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 The proportion of juvenile and mature cod in the total catch of the inshore fishery in 1997, 1998 and 
1999 by individual gear was as follows: 
 
1997 All gears Gillnet Line trawl Handline Trap 
 
Mature 74% 82% 58% 64% 63% 
Juvenile 26% 18% 42% 34% 37% 
Catch in No. ('000) 251 166 38 11 35 
1998 All gears Gillnet Line trawl Handline Trap 
 
Mature 82% 90% 77% 66% 79% 
Juvenile 18% 10% 23% 34% 21% 
Catch in No. ('000) 2 125 1 038 742 307 33 
1999 All gears Gillnet Line trawl Handline Trap 
 
Mature 81% 85% 62% 67% 59% 
Juvenile 19% 15% 38% 33% 41% 
Catch in No. ('000) 3 596 2 927 101 563 6 

 

 e) The Fisheries Commission requested the Scientific Council to: consider the implications of concentrated 
fishing on local aggregations for the preservation of the genetic biodiversity of the stock. 

 
The Council responded that, during its June 2000 Meeting, information on genetic structure of the Div. 
2J and 3KL cod resource was made available to Scientific Council.  However, at that time it was agreed 
that due to the unavailability of appropriate expertise, the information could not be evaluated. Similarly, 
appropriate expertise was not available to Scientific Council during this September 2000 Meeting so the 
Council was not able to evaluate the potential impacts of the current fishery on the preservation of 
genetic biodiversity. 

 
Nonetheless, in situations where there are different spawning components in a stock, it is important that 
exploitation on any one component not be excessive as a precautionary measure in order to preserve 
possible genetic biodiversity. This is in accordance with international obligations under the Biodiversity 
Convention. 
 
The Scientific Council noted that during 1999, exploitation rates for the first and second openings in the 
inshore fishery were estimated to have been at least 19% and 13% in Div. 3K and 2.3% and 3.8% in 
northern Div. 3L.  However, how these may relate to possible different inshore genetic components is 
unknown. 
 
For the 2000 fishery, and as indicated above, Canada developed the protocols for the prosecution of the 
limited inshore fishery based on consultation with assessment scientists in order to ensure that the best 
possible information is collected for assessment purposes.  The primary concern for scientists was the 
distribution of the index fishery harvest over space and time. This distribution is required to enable 
reliable estimation of exploitation rates (and thus stock size) through analysis of tagging data. This was 
also considered to ensure that there would not be overexploitation of any one stock component. 
 
Resultant management measures included: 
 
• Two separate fishing seasons – one in July and one in early autumn – to spread fishing effort over 

time. 
• Restrictions on areas fished to spread fishing effort over space. Fishers were restricted to their 

NAFO Division of residence.  Division 3L was further subdivided into fishing areas. 
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• Implementation of individual index quotas for each fisher to further ensure distribution of catch 
throughout the area. 

• Closure of areas of high density of potentially spawning cod (Smith Sound). 
 
All of these will act together to better preserve genetic biodiversity of the various stock components. 

 
 

VI.   DEVELOPMENT OF PRECAUTIONARY APPROACH 
 
1. Review of Papers Related to Precautionary Approach 
 
 The Council did not consider any papers related to Precautionary Approach. 
 
2. Future Development  
 
 There were no further developments on the Precautionary Approach during this meeting. 

 
 

VII.   REVIEW OF FUTURE MEETING ARRANGEMENTS 
 
1. Scientific Council Meeting, June 2001 
 
 The Council reconfirmed the Scientific Council Meeting will be held from 31 May to 14 June 2001 at Alderney 

Landing, Dartmouth, Nova Scotia.  The Council noted the considerations mentioned in its June 2000 Meeting 
Report regarding the facilities at Alderney Landing. 

 
2. Special Session and Annual Meeting, September 2001 
 
 The Council reconfirmed the Scientific Council Meeting will be held 17-21 September 2001 in Havana, Cuba.  

The Scientific Council Special Session, the Symposium on "Deep-sea Fisheries" will be held during 12-14 
September 2001 at the same venue. 

 
3. Other Meetings in 2001 and 2002 
 
 The Council noted the dates and venue for its northern shrimp meeting of November 2001 will be finalized 

during the Scientific Council Meeting of 8-15 November 2000 in Copenhagen, Denmark. 
 
 The Council agreed to tentative dates of  06 June to 20 June for its 2002 Scientific Council Meeting, to be held 

at Alderney Landing, Dartmouth, Nova Scotia. 
 
 The Council noted the Annual Meeting of the Scientific Council will be held 11-20 September 2002 in Spain.  

The Scientific Council Special Session, the Symposium on "Elasmobranch Fisheries", will be held during 11-13 
September 2002 at the same venue. 

 
 

VIII.   FUTURE SPECIAL SESSIONS 
 
1. Progress Report on Symposium in 2001 
 

a) The Council noted that the Hydrobiological Variability Symposium as described in the STACFEN 
Report of June 2000, has been widely announced by ICES.  A flyer was presented to the Council at this 
meeting.  The Symposium titled "Hydrobiological Variability in the ICES Area, 1990-1999" will be held 
during 6-10 August 2001 in Edinburgh, Scotland.  It was noted that the Steering Committee included M. 
Stein (STACFEN Chairman), who will lead the subject-area "Physical Oceanography and Fisheries of 
West Greenland and NW Atlantic, and Interface with NAFO", and K. Drinkwater (Canada) was on the 
editorial board for the publication of the Symposium proceedings. 
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The Council noted that, during this present meeting, NAFO agreed to contribute CDN $8 000 to cover 
partial costs of conducting this ICES Symposium. 
 

b) The Council was informed that the preparation for the Symposium on "Deep-sea Fisheries" to be held 
during 12-14 September 2001 in conjunction with the 23rd Annual Meeting of NAFO in Cuba, showed 
little progress.  The Council Chairman had intersessionally initiated contact with the nominated co-
sponsors ICES and CSIRO, and was awaiting further information.  The Chairman agreed to continue his 
communications and with the hope of finalizing arrangements shortly.  

 
It was recognized that the co-conveners J. Moore (NAFO/USA), J. Gordon (ICES/EU-United Kingdom) 
and T. Koslow (CSIRO/Australia) should announce plans and details on the subject matter of this 
Symposium shortly, to provide potential participants adequate lead time. 

 
The Council noted that, during this present meeting, NAFO agreed to contribute CDN $8 000 to cover 
partial costs of conducting this  Symposium. 

 
2. Progress Report on Special Session 2002 
 
 The Council welcomed the up-date presented by F. Serchuk (USA) on the preparation for the Scientific Council 

Special Session, the Symposium on "Elasmobranch Fisheries", in September 2002 to be held in conjunction 
with the 24th Annual Meeting of NAFO.  The Council noted the venue announced by the General Council at this 
meeting was Spain. 

 
 The Council was informed that three potential co-conveners, P. Walker (International Council for the 

Exploration of the Sea – ICES), J. Musick (Virginia Institute of Marine Science, USA), and T. Walker (Marine 
Fisheries Research Institute, Australia) were contacted in July 2000 conveying the interests of the Scientific 
Council to host the Symposium and its intention of publishing the proceedings in the NAFO Journal. 

 
 These experts (and others in the field) had confirmed the timeliness and the global scientific interest of such a 

Symposium. 
 
 The Council invited the Scientific Council Designated Expert on Elasmobranchs, D. Kulka (Canada), to 

coordinate further discussions with the 3 experts, and development of plans for the Symposium for review at the 
June 2001 Meeting.  It was noted that co-sponsorship and funding from these experts' organizations should be 
sought to make this a successful Symposium. 

 
 

IX.   SCIENTIFIC COUNCIL WORKING PROCEDURES AND PROTOCOLS 
 
1. Review of Rules of Procedure 
 
 a) Observers at Scientific Council Meetings 
 
  The Council noted that the General Council and the Fisheries Commission during the September 1999 

Meeting had modified the Rules of Procedures regarding Observers to those Constituent Bodies, and the 
Scientific Council had deferred its review of Rule 1.3 to this meeting. 

 
  The Council agreed that there was no change required to its Rule 1.3 of the Rules of Procedure. 
 
2. Standardizing Assessment Reporting and Documentation 
 

Presentation of stock assessment documentation at three levels in the assessment system: SCR documents, 
STACFIS reports, and in Scientific Council was reviewed (Table 1). This highlighted that in several cases it 
was not clear why Scientific Council had chosen to present some information, yet other data had been omitted 
from presentations. After discussion, it was agreed that it would be helpful for Scientific Council to adopt a 
more consistent approach to presenting information in support of advice. 
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A protocol to help guide the presentation of such information was proposed for further consideration and is 
outlined below: 

 
a) The preferred tool for the presentation of a synthetic view of the past dynamics of an exploited stock and 

its future development is a stock assessment model, whether age-based or age-aggregated. When such 
models are used at any stage in the provision of advice, the following graphs should be presented in the 
Scientific Council report: 

 
  Time trends of :  
 
 (for age-structured assessments) 

- Biomass (Spawning Biomass and Total Biomass) 
- Fishing Mortality  
- Recruitment  

 
 (for age-aggregated assessments) 
 - Exploitable Biomass (both absolute and relative to Bmsy) 

  - Yield/Biomass ratio as proxy for fishing mortality (both absolute and relative to Fmsy) 
 - Accessory estimates of recruitment form surveys, if available 
 
 Short- and Medium-Term Forecasts of : 
 - Yield at recent fishing mortalities 
 - Yield corresponding to any proposed reference points 
 
 For age-structured assessments : 

  - Yield-per-recruit graphs and associated estimates of  yield-per-recruit based reference points. 
 

b) Use of such analytic methods should not however preclude the presentation of information about the 
reliability of assessments. To this end, the follwing information could be included in synoptic form: 

 
  - Robustness of assessments to alternative assumptions or data series 
  - Parametric uncertainty in assessments, possibly as confidence intervals 
  - Illustration of conflicts in data series 
 
 c) Where analytic assessments are not attempted, the following should normally be presented, for one or 

several surveys: 
 
   Time trends of  survey abundance estimates, over : 
 (1) An age- or size-range chosen to represent the spawning population 
  (2) An age- or size-range chosen to represent the exploited population 
 
  A recruitment proxy : 
  (3) An age- or size-range chosen to represent the recruiting population 
 
  A fishing mortality proxy : 
  (4) The ratio of reported commercial catches to quantities in (2) above. 
 

d) The above presentation may be accompanied by quality statements giving Scientific Council's opinion 
about the reliability of the various data series for particular purposes. 
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Table 1. Summary of information available in SCR Documents, and reported in Scientific Council and STACFIS Reports of the June 2000 Meeting of the Scientific Council. 
 

 
 

Stock 

 
 

Source 

Model-based 
assessment 
available 

 
Recruit- 

ment 

Fishing 
mortality, 
or proxy 

Modelled 
spawning 
biomass 

Modelled total 
or exploitable 

biomass 

Survey 
abundance 
estimates 

Short-term 
catch 

forecast  

Medium- 
term 

forecast  

Yield-per- 
recruit  
data 

 
Reference 

points 

Redfish in Div. 3M Sci. Council 
STACFIS 
SCR Docs. 

Yes 
Yes 
Yes 

No 
No 
Yes 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

No 
No 
Yes 

No 
No 
Yes 

No 
No 
Yes 

No 
No 
Yes 

Yellowtail flounder 
In Div. 3LNO 

Sci. Council 
STACFIS 
SCR Docs. 

Yes 
Yes 
Yes 

No 
Yes 
Yes 

Yes 
Yes 
Yes 

No 
Yes 
Yes 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

Part 
Yes 
Yes 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

Shortfin squid 
In Subareas 3+4 

Sci. Council 
STACFIS 
SCR Docs. 

     Yes 
Yes 
Yes 

    

Capelin in Div. 
3NO 

Sci. Council 
STACFIS 
SCR Docs. 

 
 

         
Yes 

Greenland halibut 
In Subarea 2 + 
Div. 3KLMNO 

Sci. Council 
STACFIS 
SCR Docs. 

Yes 
Yes 
Yes 

No 
No 
Yes 

Yes 
Yes 
Yes 

No 
No 
Yes 

No 
Yes 
Yes 

Yes 
Yes 
Yes 

Yes 
Inputs only  
Yes 

Yes 
Yes 
Yes 

 Yes 

Cod in Div. 3M Sci. Council 
STACFIS 
SCR Docs. 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

   Yes 
Yes 
Yes 

American plaice 
In Div. 3M 

Sci. Council 
STACFIS 
SCR Docs. 

  Yes 
Yes 
Yes 

  Yes 
Yes 
Yes 

    

Cod in Div. 
2J+3KL 

Sci. Council 
STACFIS 
SCR Docs. 

Partial 
Partial 
Exit elsewhere 

No 
Yes 
Yes 

No 
Yes 
Yes 

  Yes 
Yes 
Yes 

    

Greenland halibut 
In Div. 1A inshore 

Sci. Council 
STACFIS 
SCR Docs. 

No 
Yes (part area) 
Yes (part area) 

Yes 
Yes 
Yes 

No 
No 
Yes 

No 
No 
Yes 

No 
No 
Yes 

No 
Yes 
Yes 

  No 
No 
Yes 

 

Greenland halibut 
In Subareas 0 + 
Div. 1A, offshore 

Sci. Council 
STACFIS 
SCR Docs. 

No 
No 
Yes 

Yes 
Yes 
Yes 

No 
No 
Yes 

No 
No 
Yes 

No 
No 
Yes 

Yes 
Yes 
Yes 

    

Roughhead 
grenadier in 
Subareas 2+3 

Sci. Council 
STACFIS 
SCR Docs. 

No 
No 
Yes 

No 
No 
No 

No 
No 
Yes 

No 
No 
Yes 

No 
No 
Yes 

No 
Yes 
Yes 

  No 
No 
Yes 
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3. Matters Related to NAFO Website 
 

The Council noted previous discussion on the matter of including brief summaries of Standing Committee 
Reports on the home page of the Website.  The Council agreed the summary prepared for STACFEN, as 
presented to the June 2000 Meeting, should be placed on the Website.  It was recognized that inclusion of 
summaries of all Standing Committee Reports was desired, and that such summaries should be placed visibly 
on the Website for easy access.  It was however noted such summaries require considerable work and technical 
considerations. 
 
The Council accordingly agreed to strike a technical working group, with the STACPUB Chairman taking a 
lead role.  The Council requested O. A. Jørgensen (STACPUB Chairman) to form a small technical working 
group, and intersessionally develop a template for consideration by the Council during its June 2001 Meeting. 

 
4. Possible Implementation of Symposium Fees 
 
 The Council renewed its June 2000 discussion on the suitability of imposing fees for Scientific Council 

Symposia. 
 

The Council was informed that certain Contracting Party representatives have directives that restrict attendance 
when fees are charged.  However, it was also noted that funds are particularly important to make Symposia 
attractive to participants and to invite eminent scientists.  The Council observed that historically the NAFO 
budget accommodated costs of running symposia and publishing the proceedings.  
 
It was agreed that budget requirements to conduct Scientific Council symposia in the future should be reviewed 
by the Council on a case by case basis. 

 
5. Other Procedures or Protocols 
 
 Facilitating Workload of Scientific Council during the NAFO Annual Meeting 
 

During the course of the current meeting, concern was expressed by members of the Scientific Council 
regarding performing  "on the spot" technical analyses in response to ad hoc requests from the Fisheries 
Commission.  During the Annual Meetings a smaller complement of scientific expertise within the Scientific 
Council is in attendance, and this quite often presents considerable difficulty in the Council's ability to provide 
the best possible advice on many technical requests when the required experts are unavailable.   
 
The Council Chairman was asked to continue discussions with the Fisheries Commission Chairman on this 
matter.  The Council agreed to further discuss this matter at its June 2001 Meeting. 
 
 

X.   OTHER MATTERS 
 
 1. Report of STACTIC Intersessional Meeting, June 2000 

 
The Council noted STACTIC (Standing Committee on International Control) had its intersessional meeting 
during 27-29 June 2000. The Council was represented by D. Kulka (Canada), who was nominated by the 
Council to present its report on Observer Protocol for data collection (see STACREC Report at Appendix II). 
 
Greenland Halibut Depth Distribution and Protection of Juveniles. The Council noted STACTIC had 
discussed the issue of depth distribution of Greenland halibut and the protection of juveniles.  The Council 
reviewed that data available at this meeting in relation to this subject, and noted that two sources of data could 
provide some information. 
 
a)     Catch data from Canadian annual autumn stratified random trawl surveys from 1995 to 1999 covering the 
offshore areas of Div. 2G, 2H, 2J, 3K, 3L, 3N and 3O pooled into depth intervals were used to examine 
distribution of Greenland halibut as well as a number of other commercial species that may be taken as by-catch 



SC 18-22 Sep 2000 192 

with Greenland halibut. No attempt was made in this preliminary analysis to break down the biomass into size 
or maturity components. For Greenland halibut, both the distribution at depth and spatial distribution showed a 
high degree of consistency for the years examined, 1995-99. Survey catch rates (kg per tow) were observed to 
peak at 350-500 m and at 700-900 m. The 350-500 m peak was believed to comprise a high proportion of 
juveniles. In terms of biomass, nearly 90% occurred at depths greater than 250 m, 69% below 400 m and 27% 
in greater than 1 000 m. 
 
The species that overlap with Greenland halibut with respect to depth in the shallower part of their range  (350-
500 m) were redfish, white hake, spotted wolfish, witch and monkfish. Overlap in the deepest (700-900 m) part 
of the range occurred with roundnose and roughhead grenadier. 
 
The following table summarizes total biomass and percent biomass at depth for Div. 2G, 2H, 2J, 3K, 3L, 3N, and 
3O for all sizes taken in the autumn 1995-99 surveys. 

 
 

b)   Data from the Spanish scientific observers in Div. 3LMNO  (taking this information as an indicator of the 
depth distribution pattern of the species fishable biomass, with no attempt to quantify fishable biomass) indicate 
the following:  
 
•  In Div. 3L no Greenland halibut were registered at depths less than 700 m.  The magnitude of these 

catches increased sharply from 1 000 to 1 400 m and disappeared beyond 1 500 m.  In this same range, 7% 
(in weight relative to the total catch) of redfish were caught.  Less than 1% of American plaice and witch 
flounder appeared at depths between 900-1 000 m depth.  No cod catches were registered. 

 
•  In Div. 3M Greenland halibut were caught  at  depths  between 600 and 1 600 m, with a peak in the 1 200-

1 300 m depth interval. No catches of this species were registered at depths less than 600 m.  In this same 
depth range 13% of redfish (in weight) and 4% of skate were caught.  Occasional presence of witch 
flounder  (0.07%), and American plaice  (0.04%) were recorded only in the 900-1 000 m interval, without 
presence of cod catches. 
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•  In Div. 3N the catch composition in terms of weight was as follows: 9% of Greenland halibut, 4% of 

redfish, 28% of skate, 34% of American plaice, 14% of yellowtail flounder, 4% of cod and less than1% of 
witch flounder.   Greenland halibut catches were taken at depths between 700-1 400 m, and only 1% of 
them occurred at shallower depths. Skate were caught exclusively at depths less than 200 m and American 
plaice, yellowtail flounder and cod only above 400 m depths. 

 
 •  In Div. 3O, 70% of the catch in weight was redfish, 13% Greenland halibut and 11% American plaice.   

No presence of cod, witch or yellowtail flounders were recorded.  Greenland halibut catches occurred at 
depths between 700-1 000 m, redfish up to 800 m and American plaice up to 500 m. 

 
According to this pattern of depth distribution of catches of the Spanish fleet it appeared that,  the Greenland 
halibut fishery did not overlap significantly with either American plaice, yellowtail flounder, skate or cod.    
 
The analysis of  standardized catch-per-unit-effort of this fleet using a multiplicative model in the period (1990-
99) indicated that the depth factor has a significant effect on the CPUEs. The values of this factor at depths less 
than 600 m were small, increased sharply in the 600-700 m interval, remained stable to depths of about 1 100 m 
and started to decrease thereafter. This result supported the well-known fact that Greenland halibut fishery 
performs better in the deepest strata. Besides, the results showed a sharp change in catchability occurring 
between the 500 and 600 m depth strata. This pattern was consistent in all the area of the Spanish fleet activity, 
that is Div. 3LMNO. 

 
Regarding fish above and below the length of 50% maturity, only data regarding Greenland halibut in Div. 
3LMNO from the scientific observers on board the Spanish fleet and from the Spanish bottom trawl survey in 
Div. 3N were available.  According to those data, the proportion of mature fish (and corresponding total numbers 
of mature fish sampled in brackets) obtained from the catch length distributions at depth, using a maturity ogive 
that considers a female length at 50% maturity between 65-70 cm are presented in the following table:  
 

 Div. 3L 
Depth (m) 1991 1997 1998 1999 

600-799 14  (19 038) 8 (15 840) 10 (11 114) 23 (1 711) 
800-999 28  (195 368) 14 (54 419) 10 (32 694) 19 (9 769) 
1 000-1 199 37  (419 875) 15 (70 637) 10 (11 119) 19 (65 674) 
1 200-1 600+ 50 (58 894) - 40 (1 616) 21 (36 779) 
  
Total for the year 33 (693 175) 13 (140 896) 12 (56 538) 20  (113 933) 
 Div. 3M 

600-799 - -  17 (3 732) 17 (9 056) 
800-999 - 21 (11 436) 31 (7 579) 29 (11 204) 
1 000-1 199 46 (524 050) 19 (34 090) 17 (3 733) 26 (39 000) 
1 200-1 600+ 56 (266 474) 19 (34 090) 34 (2 013) 33 (87 729) 
  
Total for the year 49 (790 524) 20 (79 616) 17 (17055) 29 (146 989) 
 Div. 3N 

400-599 - - 0 (0) - 
600-799 - 5 (445) 8 (2 649) 5 (627) 
800-999 - 14 (54 394) 8 (11 046) 25 (6 482) 
1 000-1 199 - 12 (7 164) 9 (2 517) 24 (4 336) 
1 200-1 600+ - 13 (8 167) 12 (771) 5  (670) 
 
Total for the year - 14 (70 169) 9 (16 982) 21 (12 115) 
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The proportion of mature fish increases with depth, generally attaining a maximum at the 1 200-1 6000 m 
interval in all Divisions. The proportion of adult fish in the catches was higher in the first year of activity of this 
fleet (1991) than it is at present, and also this proportion was always smaller in Div. 3N than in Div. 3M and 3L. 
 
The distribution pattern by depth of the SSB obtained form the Spanish bottom trawl survey in Div. 3N is as 
follows: 
 

 Percentages of SSB by depth strata (m) 
Year Biomass SSB % 0-99 100-199 200-299 300-399 400-599 600-799 800-999 1000-1199 1200-1600 
 
1996 34 246 8 124 24 0 0 0 0 0 4 74 22 ns 
1997 71 000 21 731 31 0 0 0 0 0 0 9 90 ns 
1998 147 864 33 657 23 2 2 0 0 0 3 35 28 29 
1999 121 043 31 664 26 0 0 0 0 0 5 16 42 36 

ns – not surveyed 
 

These data indicate that most of the SSB in Div. 3N occurred beyond 800 m.   
 
2. Report on STACFAD Progress on Scientific Council Requests  
 

M. Stein, Scientific Council representative to the Standing Committee on Finance and Administration 
(STACFAD), reported to the Council on the progress made by STACFAD during its concurrent sessions at this 
meeting regarding financial requirements for Scientific Council work.  Noting that the STACFAD Report will 
be submitted to General Council for adoption, the Council was informed of the relevant funding approved by 
STACFAD. 
 
The Council extended its appreciation to M. Stein for presenting the Scientific Council needs to STACFAD and 
for his comprehensive report to the Council. 
 
 

XI.   ADOPTION OF REPORTS 
 
1. Consideration of Report from the Workshop of 13-15 September 2000 
 

The Council reviewed and adopted the Report of the "Workshop on Assessment Methods" as presented by the 
co-conveners (Annex 1). 
 
The Council was pleased with the success of the Workshop.  The Council extended special thanks to the co-
conveners D. Rivard (Canada) and C. Darby (EU-United Kingdom), and R. K. Mayo (USA) for his 
presentations and support.  The Council recognized this Workshop was very informative and a valuable 
contribution to the scientific work of the Scientific Council.  While adopting the STACPUB recommendation 
that a workbook should be published in the Scientific Council Studies series, the Council noted the publication 
could constitute previously published information as well as public domain material. 

 
2. Committee Reports of Present Meeting (STACFIS, STACREC, STACPUB) 
 

The Council at its session on 22 September 2000 considered and adopted the reports of its Standings 
Committees, STACFIS, STACREC and STACPUB.  These reports are given in Appendix I, II and III, 
respectively.  The recommendations by the Standing Committees as endorsed by the Council are given in 
Sections II and IV above. 

 
3. Report of Scientific Council Present Meeting 13-22 September 2000 
 

The Council at its concluding session on 22 September 2000 considered and adopted its own Report of this 13-
22 September 2000 Meeting. 
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XII.  ADJOURNMENT 
 

The Chairman expressed his gratitude to the members of Scientific Council for their excellent work and 
coperation during the meeting.    He extended his special thanks to the Chairmen of the Standing Committees for 
their exellent work and support. 

 
In addition the NAFO Secretariat was thanked for its extraordinary support during the meetings of the Scientific 

Council.   The Chairman also expressed thanks to the USA hosts of the meetings. 
 
There being no further business, the Chairman wished all participants a safe trip home, and adjourned the 

meeting. 
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ANNEX 1.    SCIENTIFIC COUNCIL SPECIAL SESSION 
 

WORKSHOP ON ASSESSMENT METHODS 
 

Hosted by the Scientific Council of the Northwest Atlantic Fisheries Organization (NAFO) 
13-15 September 2000 

 
 

THE WORKSHOP 
 

The Scientific Council Special Session, "Workshop on Assessment Methods", was held at the Boston Back Bay 
Hilton, Boston, Massachusetts, United States of America, with co-conveners D. Rivard (Canada) and C. Darby (EU-
United Kingdom) during 13-15 September 2000.  R. K. Mayo (USA) also played a key role in the preparation of this 
Workshop and the presentation of tutorials.  There were 31 participants from Canada, Denmark (in respect for 
Greenland and Faroe Islands), European Union (Portugal, Spain and United Kingdom), Japan, Russia Federation 
and the United States of America.  

 
The Workshop was opened by W. B. Brodie (Canada), Chairman of Scientific Council, who on behalf of the 

Scientific Council welcomed participants to Boston and to the Workshop. 
 
Co-convener D. Rivard (Canada), welcomed the participants, and gave a general outline of the objectives of the 

Workshop. 
 
This Workshop was designed to provide an opportunity for the members of Scientific Council to explore 

assessment techniques and the various tools available for their application.  In particular, he noted the Workshop 
would focus on tools to perform age-structured analyses and stock abundance estimations, calculate reference points 
in the context of the Precautionary Approach and carry out risk analyses. 

 
Each session was designed to begin with a brief comment on the theory and common practices, followed by 

demonstrations or tutorials making use of a common data set, and working sessions inviting participants to apply 
these tools to specific data sets.   

 
To facilitate the planning of this Workshop, the Council agreed (in June 2000) the list of participants be limited 

to about 35 participants. 
 

1. Age-structured Analyses and Stock Abundance Estimation 
 

 1.1 Lowestoft Tuning Suite 
 

 1.1.1 Introduction: principles of VPA tuning (SCR Doc. 00/61) 
 

The evolution of VPA tuning from ad hoc age-aggregated methods to age-disaggregated methods 
employing a specific objective function with least squares minimization was presented.  VPA 
tuning methods have evolved considerably over the past 2-3 decades, but current state-of-the-art 
techniques still do not account for all of the uncertainty in data (e.g. sampling uncertainty for 
which measurements exist, and variability of survey indices).   
 
In this tutorial, the Lowestoft VPA suite of assessment programs was introduced. These include  
Separable VPA, Ad-hoc tuning and Extended Survivors Analysis methods. The structure of the 
data files required for performing an assessment was examined and a basic example, the running 
of a VPA with user defined starting values, was used to illustrate the reading of input data files, 
specification of key fishery summary statistics and the output of results.     

 
  1.1.2. Separable VPA  (SCR Doc. 00/62) 

   
The development of the Separable VPA has been described by Pope (1977, 1979), and Pope and 
Shepherd (1982).  Separable VPA determines values of fishing mortality from a matrix of catch-
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at-age data, on the assumption that the exploitation pattern is constant over time.  The method 
provides a useful filter for examining catch at age before tuning; high individual residuals may 
indicate data anomalies.  By partitioning the data (e.g. fitting the model for a specific period, the 
method can be used to investigate changes in the exploitation pattern over time).  However, the 
information contained within the data matrix is insufficient for the determination of a unique 
solution.  In addition to natural mortality, the user must specify a 'reference age for unit selection', 
against which the selection values for other ages will be scaled; and values for:  

 
a) the fishing mortality on a reference age in the last year , and 

 b) the terminal selection value, i.e. that for the oldest independent age in the data range (used 
for all years).  Selection-at-age  is the fishing mortality at age relative to that on the 
reference age. 

 
   1.1.3. Laurec-Shepherd tuning method (SCR Doc. 00/63) 

 
The Laurec-Shepherd VPA tuning method is one of many ad hoc tuning algorithms which derive 
estimates of fishing mortality at age in the final year from an analysis of the logarithms of fleet 
catchabilities.  They are based on the assumption that catchability is separable by fleet and by age 
within a fleet.  The ad hoc methods have been reviewed and tested by Pope and Shepherd (1985).  
The algorithms have no formal statistical basis and are based on an iterative process, which relies 
solely on the convergence properties of Virtual Population Analysis. 
 
An iterative algorithm is used to derive estimates of fleet catchability-at-age in the final year.  
Fleet catchabilities and effort in the final year are used to calculate partial F-at-age: the fraction of 
overall F-at-age contributed by each fleet.  Fleet partial Fs are then 'raised' by the ratio of the total 
catch-at-age and the fleet catch-at-age to give fleet based estimates of total F-at-age.  Final year Fs 
for each new VPA iteration are derived from a weighted average of the fleet-based estimates.  The 
Laurec-Shepherd method assumes constant catchability with respect to time for each fleet. 

 
  1.1.4. Extended survivor analysis (SCR Doc. 00/64) 
 

Extended Survivor Analysis (XSA) (Shepherd 1999), an extension of Survivors Analysis 
(Doubleday 1981), focuses on the relationship between catch per unit effort and population 
abundance, allowing the use of a more complicated model for the relationship between CPUE and 
year class strength at the youngest ages.  The XSA algorithm performs: 

 
   a) a cohort analysis of the total catch-at-age data to produce estimates of population 

abundance-at-age, and fishing mortalities, 
b) adjustment of the CPUE values for the period of fishing into CPUE values corresponding to 

the beginning of the year, 
c) calculation of fleet-based population abundance-at-age from the adjusted CPUE values and 

fleet catchabilities, which are assumed to be constant with respect to time , or dependent on 
year class abundance and 

d) calculation of a least squares estimate (weighted mean) of the terminal population 
(survivors at the end of the final assessment year) for each cohort in the tuning range using 
the fleet-derived estimates of population abundance-at-age. 

 
The technique allows for weighting the survivors estimates using various methods.  It also allows 
for shrinkage towards the mean.  The detailed algorithm is presented in Darby and Flatman 
(1994). 
 

 1.2 Integrated Catch Analysis (ICA) 
 

In the ICA model, the last years of the available catch-at-age matrix are fitted by a separable model.  The 
earlier years in the data set are modeled by a conventional VPA, estimated backwards using the first year 
of the separable model as the starting point.   In the separable model, the fishing mortality at each age in 
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each year is partitioned into a year effect, which may change with changing effort, and an age effect, 
which represents the susceptibility to fishing.  Parameters for the separable model are estimated by 
minimizing the squared differences between observed and predicted catch at age.  In the VPA model, F 
on the last age that is required to drive the VPA is derived from the Fs at earlier ages and the (assumed 
constant) selection-at-age vector. 
 
Tuning indices may be age-structured or based on age-aggregated measures of spawning stock biomass.  
The assumed relationship between a given index and the corresponding separable or conventional VPA 
estimate of expected stock size can be selected to be absolute, linear, or non-linear.  Weighting of indices 
in the separable model may be manual, based on prior information, or by inverse-variance re-weighting.  
A Beverton-Holt stock-recruitment relationship may be imposed on the model fit, with appropriate 
weighting, and a VPA may be 'shrunk' to a mean. 

 
Two methods of estimating uncertainty in parameter estimates are available: traditional statistical 
methods using the variance-covariance matrix of the estimated parameters, and a Bayesian method using 
analyses of the parameter posterior distributions. 

 
 1.3. Adaptive Framework (ADAPT) 
   
  1.3.1. Introduction to ADAPT VPA tuning 
 

ADAPT is an age-structured, adaptable framework for estimating historical stock sizes of an 
exploited population. It is not a rigidly defined model in the mathematical sense, but rather a 
flexible set of modular tools designed to integrate all available data that may contain useful 
information on population size. 
 
The statistical basis of the ADAPTive approach is to minimize the discrepancy between 
observation of state variables and their predicted values. The observed state variables are usually 
(but are not limited to) age-specific indices of population size, e.g. from commercial catch-effort 
data, research surveys, mark-recapture experiments, etc. The predicted values are a function of a 
vector of estimated population size (age-specific) and catchability parameters; and standard 
population dynamics equations (usually Gulland's (MS 1965) VPA). Nonlinear least squares 
objective functions are employed to minimize the discrepancies. 

 
The ADAPT VPA model uses the application of a statistical technique, non-linear least squares, to 
determine the most appropriate estimate of the population matrix. Gavaris (1988) initially 
describes the ADAPT objective function in general terms, as a minimization of the difference 
between observation of variables and the values of those variables predicted as functions of the 
population matrix (i.e. as function of the catch-at-age). 

 
1.3.2. Woods Hole Fishery Assessment Compilation Toolbox (FACT) version (SCR Doc. 00/69) 

 
FACT is the Fishery Assessment Compilation Toolbox and the Woods Hole Assessment 
Toolbox's successor. Several existing fishery software programs have been added to FACT 
making it a powerful and user-friendly tool. The assessment programs had previously existed in a 
DOS or UNIX version. These programs now have a user-friendly interface that makes editing of 
inputs and completion of assessment more intuitive. 
 
This is the VPA implementation using the ADAPT approach towards minimizing sums of squares 
in a specified objective function.  In ADAPT, there is a calibration block and an estimation block.  
The calibration block is the set of indices, which are used to  'calibrate' the VPA terminal 
populations.  A value of q is estimated for each index in the calibration block. 
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The estimation block is the set of ages for which you are estimating a terminal population stock 
size.  In ADAPT, these are considered as survivors at the end (December 31) of the terminal year 
of the catch-at-age matrix, or at the beginning (January 1) of the year following the terminal year. 
 
Input 
 
The ADAPT module requires the following input: catch at age, mean catch weights-at-age, mean 
stock weights-at-age, tuning indices, natural mortality, and maturity schedules. There are also 
several initialization specifications to be set before the VPA can run. 
 
Diagnostics  
 
• In addition to the residuals, one can look for a retrospective pattern in the estimates of F, 

stock size-at-age, and SSB.  The retrospective may be selected from the Diagnostics dialog 
box. 

 
• The final formulation of the VPA may be run through a bootstrap procedure in which a 

normalized residual is drawn at random from the pool, and subtracted from an observed 
normalized survey index.  This is done for each index in the calibration block.  Generally, 
between 500 and 1 000 bootstrap runs are performed.  This may take time, so 100 is 
recommended for the Workshop. 

 
Output 
 
After the VPA has run successfully, formatted output will be written by default to a file based on 
the name of the input file.  This file should be brought into a word processor for viewing and 
printing.  If a Retrospective Analysis has been selected, the results will be appended to the end of 
this file. 
 
An ASCII 'Flat File' may also be output as an option.  This file contains VPA results and residuals 
selected by the user.  This file should be brought into a spreadsheet for further analysis, tabulation, 
and plotting.  After the Bootstrap procedure has run successfully, formatted output containing a 
summary of all bootstrapped variables will be written to a file which should also be brought into a 
word processor for viewing and printing. 
 
The Bootstrap procedure allows the user to keep track of key biological measures including:  
 
1. Fully recruited F in terminal year of the VPA 
2. Estimated stock sizes at age at the end of the terminal year 
3. Spawning Stock Biomass in all years of the VPA 
4. Mean Stock Biomass in the terminal year of the VPA 
5. Beginning-year Biomass in the terminal year of the VPA 
6. Biomass-weighted F in the terminal year of the VPA 
 
This information may be brought into a spreadsheet for further analysis, tabulation, and plotting.   
 

  1.3.3. St. Andrews (S. Gavaris) version (SCR Doc. 00/56) 
 
This tutorial aimed at introducing the use of version 2.1 of the software developed by S. Gavaris, 
St. Andrews Biological Station (New Brunswick, Canada), who introduced the concept of the 
ADAPTive framework in the late-1980s.  The framework was introduced to allow flexibility in the 
exploration of various formulations for the estimation of stock abundance from fisheries and 
survey data. The ADAPTive framework uses a non-linear least-squares fit to calibrate a virtual 
population analysis against independent indices of abundance.  This software has served both as a 
research tool for exploring various aspects of parameter estimation and as a production tool for 
stock assessment.   
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The tutorial used a data set mimicking a gadoid stock having four indices of abundance exhibiting 
various anomalies (trends in catchability, year effects, and conflicting trends in indices). The 
tutorial outlined working procedures that would permit a user to analyze the results using the 
various diagnostics available and to explore the impact of various formulations of the estimation 
problem.   
 
To assist in the preparation of data for using ADAPT, a template was provided in the form of a 
computer spreadsheet, which includes data validation and pre-formatting.  Essentially, the 
spreadsheet operates as a front-end to the ADAPT program which implements the non-linear 
estimation procedure, procedure that has been so far easier to handle outside the spreadsheet 
environment because of its complexity. Essentially, the template provides placeholders for your 
input data and output data.  It also provides a means to display data in a graphical form or to carry 
out additional analyses using the spreadsheet graphical and statistical functions. 
 
The tutorial highlighted the importance of verifying the sensitivity of the results to initial 
assumptions regarding survey catchability and the constraints imposed to reduce the 
dimensionality of the estimation problem (e.g. by imposing a functional relationship for the 
calculation of the oldest age-group in each year).  It also highlighted the need to inspect the result 
carefully using the diagnostic tools available: i.e. variance and correlation matrix of parameter 
estimates, distribution of residuals, retrospective analyses, etc. 
 

2. PA Reference Points 
 

In this session, the functionality of FISHLAB was explained through a demonstration.  This was be followed by 
a demonstration, and a hands-on session, on the PA software. 

 
 2.1 FISHLAB (Demonstration): FISHLAB (MRAG. 1997) provides a series of functions for use in Excel 

for simulations and sketching assessment problems. 
 

FISHLAB is a set of fisheries tools developed at the Centre for Environment, Fisheries and Aquaculture 
Science (CEFAS) with partial funding from the European Union. The tools are in the form of Excel add-
ins and functions as well as routines that can be called from Visual Basic. Standard assessment methods 
such as Separable VPA, ADAPT, XSA and the calculation of reference points are provided as well as 
routines to allow the evaluation of management under uncertainty. 
 
This software package was developed to assist in the modeling of uncertainty in fish stock assessment 
and management. It is essentially a library of functions that can be called from Excel or Visual Basic, 
although interfaces to other packages have also been developed. The intention was to make existing 
commercial applications more suitable for fisheries modeling by adding specialist routines.  It is assumed 
that the average user would be familiar with Excel particularly in the use of functions. Whilst the more 
advanced user would be familiar with Visual Basic. A comprehensive help system is provided which 
should be consulted for use and documentation of FISHLAB methods 

 
 2.2 PA software (Demonstration and hands-on)  

 
A key concept in implementing a precautionary approach is defining limit and target reference points. 
Limit reference points set boundaries which are intended to constrain harvesting within safe biological 
limits, whilst Target reference points are intended to meet management objectives. The PA software was 
developed at CEFAS (Smith and Kell, 1998) to enable ICES working groups to estimate limit and 
precautionary reference points for fishing mortality and spawning. It is in the form of an Excel add-in 
and functions that can be used from Excel or Visual Basic.  
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3. Risk Analyses 
 
 These sessions  explored newly developed tools for producing risk analysis and long-term simulations. 
 

3.1. Long-term Simulations Based on Excel Spreadsheets Using @Risk (SCR Doc. 00/59) 
 

This session was intended as a tutorial to explore risk analyses using spreadsheets.  The tutorial used 
@Risk (Anon., 2000a), an Add-in to the Excel spreadsheet software (Anon., 2000b) to add risk analysis 
capabilities to models.  The Add-in provides a framework to handle probability distributions for any 
variable or input parameter to a model.  It also provides tools to analyze the distribution of the results, i.e. 
any calculated field (or cell) dependent upon your input.  
  
The tutorial covered various aspects of the @Risk software, including how to use @Risk functions and 
menus for setting up simulations, how to develop models and run simulations, and how to explore 
simulation results using the @Risk interface.   
 
These tools were applied to a fisheries model allowing long-term projections in the context of the 
Precautionary Approach. The use of @Risk, in combination with this model, allows someone to specify 
uncertainty in initial conditions of the state variables and in certain population dynamic parameters (we 
focussed on the definition of the stock-recruit relationship). Many authors have suggested various ways 
to capture both the dynamics and the uncertainties of the recruitment process by re-sampling the recruit-
SSB scatter points. In this spreadsheet, one option available is to split the observed range of SSB into 
quartiles and to resample the observed recruitment within these quartiles.  Since this approach is based on 
re-sampling observations, it does not require making assumptions about the recruitment probability 
density function (pdf). The resulting model provides a framework to calculate the probability of 
achieving limits or targets in the simulation years, to calculate the time it takes to reach these targets and 
to evaluate other elements of interest to managers (e.g. number of closures after re-opening, recovery 
time).  
 
As the participants were lead through the tutorial, they were asked to discuss how such a model could be 
modified to account for uncertainty in other population dynamics parameters, or to account for regime 
shifts and uncertainties related to management implementation.  The take-home message is that long-
term projections make a number of assumptions on the "realization" of key population dynamics 
parameters in future years; while some of the variability is taken into account, projection models rarely 
capture all possible sources of uncertainty or the full dynamic range of the possible outcomes. 
Consequently, actual trajectories may deviate substantially from the model results, even when these are 
expressed in terms of probabilities.  For this reason, when long-term projections are used to investigate 
the impact of various approaches, the results should be interpreted in relation to the results of other 
scenarios rather than in absolute terms.   

 
 3.2. Woods Hole AgePro Stochastic Simulations (AGEPRO) (SCR Doc. 00/70) 
 

The AGEPRO program performs stochastic projections of the abundance of an exploited age-structured 
population over a time horizon of up to 25 years. The primary purpose of the AGEPRO model is to 
characterize the sampling distribution of key fishery system outputs such as landings, spawning stock 
biomass, and recruitment under uncertainty. The acronym "AGEPRO" indicates that the program 
performs age-structured projections in contrast to size- or biomass-based projection models. In this 
framework, the USER chooses the level of harvest that will be taken from the population by setting 
quotas or fishing mortality rates in each year of the time horizon.  
 
There are three elements of uncertainty incorporated in the AGEPRO model: recruitment, initial 
population size, and natural mortality. Recruitment is the primary stochastic element in the population 
model in AGEPRO, where recruitment is either the number of age-1 or age-2 fish in the population at the 
beginning of each year in the time horizon. There are a total of nine stochastic recruitment submodels 
that can be used for population projection. It should be noted that it is possible to simulate the case of 
deterministic recruitment with AGEPRO through a suitable choice of recruitment submodel and input 
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data. Initial population size is a second potential source of uncertainty in AGEPRO that can be 
incorporated into population projection. To use this feature, the USER must have an initial distribution of 
population sizes that can be projected through the time horizon. Alternatively, the USER can choose to 
base the projections on a single estimate of initial population size. A third potential source of uncertainty 
in the AGEPRO model is natural mortality. In particular, the instantaneous natural mortality rate is 
assumed to be equal for all age classes in the population. The USER can choose to have a constant or a 
stochastic natural mortality rate. In the stochastic case, the natural mortality rates are taken to be 
realizations from a uniform distribution specified by the USER. 
 
Stock sizes-at-age estimated at the end of the terminal year of the VPA are used as input for the forward 
projection.  The stochastic aspect of the projection is based on 2 sets of input data: 
 
1. The results of the Bootstrap procedure run in ADAPT. 
2. The incoming recruitment estimated for each year in the projection time horizon. 
 
AGEPRO is generally used to forecast catches several years ahead, based on an input set of annual fully 
recruited instantaneous fishing mortality rates.   AGEPRO can also iteratively solve for F, given an input 
set of annual catches.  It is also possible to specify a target SSB level, and AGEPRO will determine the 
probability of exceeding the target in each year of the projection time horizon. 
 
Input 
 
The age-based forward projection starts in the year immediately following the terminal year of the VPA.   
In addition to the initial stock sizes at age and incoming recruitment, many of the same input data used in 
the VPA are required in AGEPRO, including: mean catch weights-at-age, mean stock weights-at-age, 
natural mortality, maturation and partial recruitment-at-age. 
 
In the case of AGEPRO, however, these data are input as smoothed multi-year averages, that are judged 
to be representative of the projection time horizon. 
 
There are 9 recruitment models in AGEPRO, but only 4 are included in the workshop tutorial. 
 
Output 
 
After AGEPRO has run successfully, formatted output will be written to a file named during the run by 
the user.  These files should be brought into a word processor for viewing and printing. 

 
 3.3. ADAPT-based Short-term Projections 
 

This tutorial explored the functions available within the St. Andrews implementation of the ADAPTive 
framework to carry out stock forecasts and analyses of the risks associated with various scenarios. This 
implementation provides for two types of projections: deterministic and stochastic.  Deterministic 
projections make forecasts of stock characteristics from the point estimates of stock abundance and from 
fishery scenarios that are specified by the user.  Stochastic projections make forecasts using the point 
estimates as well as a measure of their precision.   The measure of precision can either be obtained 
analytically, or through a bootstrap procedure. 
 
The most common practice is to use the bootstrap procedure (as opposed to the analytical approach) for 
calculating risk curves from ADAPT results.  While it takes longer to obtain results because of the re-
sampling procedure, bootstrap is believed to give a better appreciation for the shape of the risk curve 
(assuming, of course, a sufficient number of replicates). In the current version of ADAPT, the bootstrap 
is performed by re-sampling all residuals assuming that they are independent and identically distributed 
(i.i.d.).   
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The discussion highlighted the point that, despite efforts to make the residuals i.i.d when calibrating 
VPAs, residuals often show significant departures from this assumption. It was noted that research is 
ongoing on possible refinements to bootstrap procedures for age-structured models so as to take such 
factors into account. 
 

 3.4 Lowestoft Projection Software 
 

Projection software currently under development at Lowestoft was presented.  This software integrates in 
a single environment the functionality of a number of programs used by ICES Working Groups to 
perform medium-term projections.  The software was designed to be used in conjunction with the 
Lowestoft VPA tuning programs and offers features that are similar to the other projection programs 
explored during this Workshop. 

 
4. General Discussion 
 

The Workshop aimed not only at showing how the various software programs work but also at establishing 
good working practices to analyze the results.  Discussion sessions were held throughout the Workshop.  They 
served to clarify technical questions on the use of the software programs and to discuss common practices in 
stock assessment.   
 
It was noted that the age-structured models explored during this workshop are based on the same population 
dynamics equations.  However, the estimation problem (i.e. the problem of estimating population abundance in 
the most recent year) is defined differently in each of these models.  The differences mainly lie in the 
assumptions (or constraints) that are imposed to reduce the number of parameters.  When these methods are 
applied using (or forcing) similar assumptions, they essentially give similar results.  The fact is that in their 
default mode, different methods make widely different assumptions to facilitate the estimation of stock 
abundance within their estimation framework.  Some of the assumptions can free up parameters. 

 
4.1. Estimation - Strengths and Weaknesses of the various methods 

 
  Extended Survivor Analysis (XSA):   

 
This method estimates one survivor for each cohort represented in the indices of abundance without 
requiring constraints for the fishing mortality applied at the oldest age-group.  Instead, the coefficients 
representing the catchability of the indices-at-age are assumed to be similar (i.e. reaching a plateau) for 
all fleets after a pre-determined age. The practice is to define the beginning of the plateau as the youngest 
age where the virtual population analysis has converged sufficiently to provide some stability in the 
estimation of population numbers without distorting the catchability pattern at age.   
 
The eXtended Survivor Analysis allows for "Inverse variance weighting" of the indices.  This self-
weighting procedure has the advantage of ensuring that the estimation gives higher weight to the indices 
that are more precise.  However, the procedure can lead to an assessment being tuned to a single age-
group or survey.   That would be fine if this index is unbiased but experience shows that indices with 
apparent high precision are often biased to a significant degree, which can seriously affect final estimates 
of stock abundance.  To avoid this situation, the software provides an option, which allows the user to set 
the maximum weight allowed for any given index/value.  The maximum weight is specified in that 
option as a minimum value for the "standard error of any observation". 
 
As the convergence of the eXtended Survivor Analysis to a solution depends upon the convergence 
property of the underlying virtual population analysis, this method could be difficult to apply reliably at 
low F values.  The same is true when there is a high degree of variability in the indices.  Nevertheless, 
the method performs well in a wide range of situations where multiple indices of abundance are 
available. 
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 ADAPT:  
 

As the ADAPTive framework is based in a non-linear least-squares procedure, it benefits from a suite of 
diagnostics and tools that are well known to statisticians.  For instance, the approach provides algorithms 
for calculating the variance and the correlation of parameter estimates.  One drawback is that non-linear 
estimation is based on an iterative process that needs monitoring to avoid pitfalls such as local minimum, 
over-specifying the number of unknown parameters, etc.  

 
The framework provides flexibility in formulating the estimation problem.  For instance, the constraints 
in natural mortality could be relaxed by estimating it as an additional parameter. While such flexibility 
could be an advantage in research, it could also lead to over-parameterization of the estimation problem 
(i.e. trying to estimate too many parameters in relation to the information content of your data).  We 
recommend being "parsimonious" in defining the number of parameters for your models.  When a model 
is over-parameterized, the correlation of the parameters estimates becomes very high (e.g. absolute 
values in the range of 0.9 to 1.0).  Inspect the correlation matrix at the end of the estimation process to 
ensure that this situation does not occur.    
 
Another advantage of ADAPT in its current form is that it allows the use of aggregated indices, together 
with your age-disaggregated indices.  This is a feature that is not available at present in many of the other 
methods.     
 
ICA:   
 
The Integrated Catch Analysis (ICA) has been developed to address specific situations of pelagic species.  
The method invokes the "separability" assumption, at least for a pre-specified time period, an assumption 
that may not be met in many situations.  The approach is generally computer-intense because of the 
number of parameters requiring estimation.  The approach produces diagnostics typical of non-linear 
approaches based on least-squares or maximum likelihood.     

 
 4.2. Estimation - Diagnostics 

 
All methods produce a wide range of diagnostics to evaluate the validity and "quality" of the results.   
 
Residuals. All methods provide log-normal residuals. Residuals should be independent and identically 
distributed. Do distribution plots of the residuals.  It is also important to inspect the residuals (graphically 
or through analysis) for year effects, age effects, as well as for trends (with time, stock size, etc.).  
Outliers (i.e. large residuals) should be identified and their influence on the population size estimates 
should be investigated.  High leverage observations should be given special attention and investigated in 
"sensitivity" runs.     
 
Variance of parameter estimates.  The variance of parameter estimates provides information on the 
precision of the results.  Typically, results would be considered satisfactory when the coefficient of 
variation for most estimates of population abundance at age is below 40%. In a risk analysis context 
(where both the estimate and a measure of its precision is used), higher coefficients of variation could be 
used but the model formulation should be investigated carefully before using such results.  Often, high 
variance is the result of residuals that are not i.i.d (e.g. much larger residuals for younger ages, which 
corrupts the calculation of the variance for other ages).   

 
Correlation matrix of parameters.  High correlation between parameter estimates is an indication of 
over-parameterization (trying to estimate too much for the information content of the data). This could be 
corrected by adding structure or constraints to the model (e.g. assumptions on survey catchability, on 
determination of fishing mortality for oldest age groups, etc.).   
 
Functional form for catchability of each index.  Assumption of constant q for commercial fleets can be a 
problem.  Catchability estimates should be inspected for time trends (usually graphically). While time 
trends or power curves can be fitted to catchability, use these options sparingly. Keep the model as 
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simple as possible and do not go for power models or temporal trends at the beginning of your 
exploration. Use different techniques to investigate the possibility of changes in catchability through 
time.  For instance, look at your indices with a separable model.       
 
Bias-correction.  Because of the non-linear nature of the estimation problem, the estimates obtained 
through the procedures described above are generally biased.  Some methods provide a bias-correction to 
be applied to the estimates of population abundance for the most recent year.  In ADAPT, this correction 
is also done for historical estimates of population abundance and fishing mortality.  Some methods do the 
bias correction only for the final estimate of population abundance and such estimates are not directly 
comparable to historical reconstruction of stock abundance. Recent research sponsored by the EU 
suggests that bias correction is necessary.  

 
Inverse weighting.  The weights used in some methods (e.g. XSA) to individual indices of abundance 
combined should provide a balanced contribution from each index.  Extreme values should be 
investigated with the aim of limiting the undue influence of indices that are potentially biased.   
 
Retrospective analysis.  Such analyses apply the estimation procedure repeatedly to data sets that are 
truncated of their most recent observations to determine if the estimation procedure has a tendency to 
either over- or under-estimate population abundance.  There has been a tendency for many models to 
over-estimate abundance in the most recent year.  Changes in catchability (e.g. due to learning or 
technological innovations for indices based on commercial catch rates; change in survey gear for 
research surveys), trends/changes in reporting practices (mis-reporting), changes in natural mortality, 
shifts in geographical distribution, as well as immigration or emigration can lead to retrospective 
patterns.  When strong retrospective patterns are present, the condition that lead to such patterns must be 
identified and accounted for in model formulation.   
 
Sensitivity analysis. As indicated above, the influential points should be investigated through sensitivity 
runs.     

 
 4.3. Estimation - Model formulation 
 

Catchability.  The "power function" available in most models should only be used when for species/ages 
where a contagious distribution is suspected (e.g. youngest ages). Contagious distributions are the result 
of the tendency for some species or age groups to aggregate. The current practice in some areas is use 
only the most recent years (e.g. 10 or 15 years) to do the calibration.  Short time series (e.g. less than 10 
years) are not sufficient for fitting power models. The truncation of the time series is also used frequently 
when abrupt changes in catchability are suspected (e.g. resulting from a change in survey gear); short 
series may result in the estimate of stock abundance for the terminal year being poorly determined. 
Regarding "time trends" in catchability, it is generally not possible to estimate such trends for all indices; 
catchability of at least one index has to be kept time invariant as the estimation procedure confounds time 
trends in catchability with trends in population abundance.   

 
How many parameters?  The number of parameters that could be estimated in a given situation depends 
on a number of factors, including the convergence properties of the virtual population analysis, the 
contrast or information content of the data, the length of the index series, the consistency of the series, 
etc.  It is advisable to attempt to estimate as few parameters as required (the principle of "parsimony").   
 
How much shrinkage?  Some methods (e.g. XSA) implement shrinkage to improve the stability of the 
estimation.  In essence, shrinkage biases the results towards the mean and too much shrinkage may result 
in substantial biases.   
 
Functional relationship for fishing mortality for the oldest age-group.  It is common practice to reduce 
the number of parameters to be estimated by assuming a functional relationship for the fishing mortality 
for the oldest age group in each year. For instance, the oldest age group could be defined as the mean of 
fishing mortality estimates for a range of younger ages. It is recommended to keep the age-groups used 
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for such calculation as close as possible to the oldest age-group to avoid forcing a flat top partial 
recruitment pattern when a dome is in fact present.  
 
Age truncation.  In many situations, the youngest age groups and oldest age groups of an index are 
inherently more variable than the age groups, which are targeted by the survey or fishing gear leading to 
the index.  Because of this variability, including these ages in a model that assumes the same error 
structure for all ages may inflate the variance estimates of the ages of interest. It is common practice to 
truncate these ages from the indices.  A better approach would be to account for this difference in error 
structure but current implementations do not include such a feature.      

  
 4.4. Forecasts 
 

Retrospective patterns.  There is no universal rule on how to account for retrospective effects in short 
term forecasts.  As suggested above, someone should first attempt to understand the processes that leads 
to the retrospective effect and correct for it in the formulation of the model. In many cases, the cause(s) 
of the retrospective pattern cannot be readily identified.   In some cases, the retrospective effect has been 
accounted for by adjusting the forecast accordingly but there is no guarantee that this will bring the 
results closer to the underlying "true value".     
 
Regime shifts.  Temporal shifts in biological parameters are often evidenced in maturity data, growth data 
or stock-recruitment data.  In short-term forecasts, shift in biological parameters can be captured (with a 
lag) by using the most recent observations on these quantities (e.g. averaging the last three years).  In 
long term simulations to assess harvest strategies, regime shifts have been investigated using sensitivity 
runs but other techniques are also possible. 
 
Risk analyses.  Most forecasts account only for some of the uncertainty in the processes being simulated.  
For instance, in the programs used in this workshop, the variance of population estimates in the starting 
year and the variability of the recruitment process was taken into account. Some programs (not reviewed 
here) also account for variability in other biological parameters (e.g. growth) or control parameters 
(partial recruitment or selection pattern). How to account for biases (as opposed to variance) from 
various sources in such forecasts is still unclear. In recent years, scientists have gained some experience 
in evaluating and communicating the risks associated with various management actions.  However, more 
work is needed to evaluate the sensitivity of forecasts to plausible biases and directional shifts in 
biological parameters. Another approach might be to adhere to management approaches that are more 
robust so as to reduce the dependency upon the accuracy of annual assessments.   

 
Biological metrics.  While simulations have typically focussed on stock trends and fishery trends, they 
should capture other biological aspects as well (e.g. age structure). 

 
 4.5. Suggestions for improving software tools 
 

It was observed that software tools are becoming easier to use, thanks to improvements in the user 
interface and to the improvements in computing technology.  For instance, bootstrap procedures are now 
more accessible than they used to be, thanks both to the computing power and to their availability as 
options in current software implementations.  
 
It was also observed that software programs are converging so as to offer the same functionality.  Despite 
this convergence, the learning curve of these software tools remains steep in part because of the lack of 
standards for user interfaces, and input/output formats.  Data entry remains a challenge when using these 
models. 
 
It was noted that all of the software programs used during this workshop would benefit from improving 
the user-interface.  Simple modifications could also enhance their usefulness or functionality.  
Suggestions for improvements included the following: 
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• User interface: Programs should allow the user to correct errors in input windows without having 
to restart the input process.  Output files are often cryptic and difficult to read and would benefit 
from labels strategically placed to identify table contents (e.g. name of parameters being 
estimated, etc.)  

 
• Input formats: All methods essentially require the same type of data in input.  Users would benefit 

greatly from a common format for input data common to all programs.   
 
• Bootstrap:  Capture Recruitment-SSB pairs from the bootstrap, together with the corresponding 

estimates of population size, to allow re-sampling from them in forecasts or to allow further 
analyses on them (e.g. to determine correlation).  
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TIMETABLE 
 

Time Topic Lead Software tools 

 
Wednesday, 13 September 
 
09:00-10:00 Registration and network setup and software installation 
10:00-10:30 Introduction, Principles of VPA tuning & 
    separable VPA C. Darby Lowestoft tuning suite 
10:30-11:00 Work session C. Darby Lowestoft tuning suite 
11:00-11:20 Laurec-Shepherd C. Darby Lowestoft tuning suite 
11:20-12:10 Work session C. Darby Lowestoft tuning suite 
12:10-12:30 ADAPTive framework: theory, use of  
    software, output overview R. Mayo Woods Hole Fishery 

  Assessment Compilation 
Toolbox (FACT) 

Lunch break 
14:00-15:15 Work session R. Mayo Woods Hole FACT 
Health break 
15:30-16:15 ADAPT demo/tutorial D. Rivard ADAPT: Gavaris implementation 
16:15-17:00 Discussion All participants 
 

Thursday, 14 September 
 
9:00-9:45 Extended Survivor Analysis: theory,  
    use of software, output overview C. Darby Lowestoft tuning suite (XSA) 
9:45-10:45 Working Session C. Darby Lowestoft tuning suite (XSA) 
Health break 
11:00-11:30 ICA: theory, use of software,  
    output overview C. Darby ICA 
11:30-12:30 Work session C. Darby ICA 
Lunch break 
14:00-15:00 Discussion All participants 
Health break 
15:15-16:00 FISHLAB (demo) C. Darby FISHLAB 
16:00-16:30 PA Software (demo) C. Darby PA Software 
16:30-17:30 Work session C. Darby PA Software 

 
Friday, 15 September 
 
9:00-9:45 Long term simulations using @Risk D. Rivard Excel, @Risk 
9:45-10:45 Work session D. Rivard Simulation Excel spreadsheet, 

@Risk 
Health break 
11:00-11:30 Stochastic projections R. Mayo Woods Hole AgePro 
11:30-12:30 Work session R. Mayo Woods Hole AgePro 
Lunch break 
14:00-14:45 ADAPT-based risk analyses (Demo/tutorial) D. Rivard ADAPT Sofware 
14:45-15:30 Stochastic projections C. Darby Lowestoft Projection Software 
Health break 
15:45-16:15 Work session C. Darby Lowestoft Projection Software 
16:15-17:00 Discussion All participants 
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Participants in session during Workshop on Assessment Methods. 
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APPENDIX I.  REPORT OF STANDING COMMITTEE ON FISHERIES SCIENCE (STACFIS) 
 
 
Chairman:  H.-J. Rätz Rapporteurs:  Various 
 

I.  OPENING 
 

The Committee met at the Boston Back Bay Hilton, 40 Dalton Street, Boston, Massachusetts, USA, during 18-
22 September 2000, to consider and report on matters referred to it by the Scientific Council, particularly those 
pertaining to the provision of scientific advice on certain finfish and invertebrate marine stocks.  Representatives 
attended from Canada, Denmark (in respect of Faroe Islands and Greenland), European Union (France, Germany, 
Portugal and Spain), Estonia, Japan, Russian Federation and United States of America. Various scientists assisted in 
the preparation of the reports considered by the Committee. 

 
The Chairman, H.-J. Rätz (EU-Germany), opened the meeting by welcoming participants.  The agenda was 

reviewed and a plan of work developed for the meeting.  The provisional agenda with these modifications was 
accordingly adopted. 

 
 

II.  MATTERS RELATED TO STOCK CONSIDERATIONS 
 
1. Northern Shrimp in Division 3M: Stock Assessment, Advice and Catch 
 

Concern was expressed during the course of the STACFIS September 2000 Meeting about the appropriateness 
of the advice for 2001 on shrimp in Div. 3M, which was provided by the Scientific Council in November 1999. 
The concern was based on the fact that the catch in 1999 considerably exceeded the TAC advised for 1999 (GC 
Doc. 00/03) and the provisional catch figures indicate that the TAC advised for 2000 would also be exceeded 
(FC Working Paper 00/5). It was noted that the TAC advice provided by the Scientific Council since 1996 has 
always been exceeded and that the management of the stock is based on effort control. Consequently, any 
technical changes to improve the effectiveness of the fishing activities (bigger vessels, twin- and triple trawling) 
will lead to unforeseeable increases in catches. It was noted the Scientific Council will re-evaluate its advice for 
2001 for shrimp in Div. 3M at the November 2000 Scientific Council shrimp assessment meeting. 
 
Estimates of recruitment and exploitable biomass currently derived from surveys conducted by EU-Spain and 
EU-Portugal and Faroese vessels on the Flemish Cap are highly uncertain. 
 
STACFIS stressed that the precision of the stock assessment and the derived prediction of biomass and catches 
will not be improved until a survey directed towards shrimp on Flemish Cap is established which will provide 
indices of shrimp recruitment and of the size of the exploitable stock. 

 
2. Nomination of Designated Experts  
 

STACFIS reviewed current vacancies in the list of Designated Experts for several stocks.  After some 
deliberation, STACFIS nominated the following: 

 
 - From the Science, Oceans and Environment Branch, Northwest Atlantic Fisheries Centre, Department of 

Fisheries and Oceans, P. O. Box 5667, St. John's, Newfoundland A1C 5X1, Canada  [Phone: listed below – 
Fax: + 709 772-4188 – E-mail: listed below] 

 
     Phone No. E-mail Address 
 
 for Cod in Div. 3NO D. Stansbury +709-772-0559 stansburyd@dfo-mpo.gc.ca 
  Redfish in Div. 3LN D. Power +709-772-4935 powerd@dfo-mpo.gc.ca 
  American plaice in Div. 3LNO M. J. Morgan +709-772-2261 morganj@dfo-mpo.gc.ca 
  Witch flounder in Div. 3NO W. R. Bowering +709-772-2054 boweringr@dfo-mpo.gc.ca 
  Yellowtail flounder in Div. 3LNO S. J. Walsh +709-772-5478 walshs@dfo-mpo.gc.ca 
  Greenland halibut in SA 2+3KLMNO W. R. Bowering +709-772-2054 boweringr@dfo-mpo.gc.ca 
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  Roundnose grenadier in SA 2+3 D. Power +709-772-4935 powerd@dfo-mpo.gc.ca 
  Shrimp in Div. 3LNO D. C. Orr +709-772-7343 orrd@dfo-mpo.gc.ca 
  Elasmobranchs D. W. Kulka +709-772-2064 kulkad@dfo-mpo.gc.ca 
 

 - From the Instituto de Investigaciones Marinas, Eduardo Cabello, 6, 36208 Vigo, Spain  
  [Phone: +34 9 86 231930 – Fax: +34 9 86 292762 –E-mail: avazquez@iim.csic.es]  
 
  for Cod in Div. 3M A. Vazquez 
 

-  From the Instituto Español de Oceanografia, Aptdo 1552, E-36280 Vigo (Ponteverda), Spain  
 [Phone: +34 9 86 492111 – Fax: +34 9 86 492351  – E-mail: susana.junquera@vi.ieo.es]  

 
  for Roughhead Grenadier in SA 2+3 S. Junquera 
 

- From the Institute de Investigacao das Pescas e do Mar (IPIMAR), Av. de Brasilia, 1400 Lisbon, Portugal  
[Phone: +351 21 302 7000 – Fax: +351 21 301 5948] 

 
  for American plaice in Div. 3M R. Alpoim – E-mail: ralpoim@ipimar.pt 
   Redfish in Div. 3M A. Avila de Melo – E-mail: amelo@ipimar.pt 
 
 - From the Greenland Institute of Natural Resources, P. O. Box 570, DK-3900 Nuuk, Greenland   
  [Phone: +299 32 1095 – Fax: +299 32 5957] 
 
  for Northern shrimp in SA 0+1 H. Siegstad – E-mail: helle@natur.gl 
   Greenland halibut in Div. 1A C. Simonsen – E-mail: claus@natur.gl 
 

- From the Greenland Institute of Natural Resources, Box 2151, DK-1016, Copenhagen K, Denmark 
 [Fax:  +45 33 69 3406] 

      Phone No. E-mail Address 
 

  for Roundnose grenadier in SA 0+1  O. Jørgensen +45 33 69 3461 grfioaj@inet.uni2.dk 
   Greenland halibut in SA 0+1  O. Jørgensen  
   Northern shrimp in Denmark Strait D. M. Carlsson + 45 33 69 3457 danmc@inet.un2.dk 
  
 - From the Institute of Sea Fisheries, Palmaille 9, D-22767 Hamburg, Federal Republic of Germany 
  [Phone: +49 40 389 05169 – Fax: +49 40 389 05263 – E-mail: stransky.ish@bfa-fisch.de] 
 
  for Redfish in SA1 C. Stransky 
   Other Finfish in SA1 C. Stransky 
 
 - From the Marine Research Institute, Skulagata 4, P. O. Box 1390, 121 - Reykjavik, Iceland 
  [Phone: +354 552 0240 – Fax: +354 562 3790 – E-mail: unnur@hafro.is]  
 
  for Shrimp in Div. 3M     U. Skúladóttir 
 
 - From Knipovich Polar Research Institute of Marine Fisheries and Oceanography (PINRO), 6 Knipovich 

Street, Murmansk, 183763, Russia [Phone: +7 8152 47 34 61 – Fax: +47 789 10518 – E-mail: 
inter@pinro.murmansk.ru] 

 
  for Capelin in Div. 3NO V. Shibanov 
 

- From the Northeast Fisheries Science Center, 166 Water St., Woods Hole, MA 02543  
[Phone: +508-495-2285 – Fax: +508-495-2393 – E-mail: lisa.hendrickson@noaa.gov] 

  
 for Squid in SA 3+4 L. Hendrickson  
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III.  OTHER MATTERS 
  

1. Review of SCR and SCS Documents  
 
 a) Results of the Canadian 145 mm diamond codend mesh selection experiments for Greenland halibut in 

the NAFO area (SCR Doc. 00/66) were reviewed. Mesh selection experiments for Greenland halibut 
were carried out on board a Canadian commercial deep-sea trawler to determine the selectivity 
parameters of 145-mm diamond mesh codend.  A common bottom trawl for fishing Greenland halibut 
was redesigned as a trouser trawl with a 50-mm control mesh. Fourteen (14) successful hauls of 
approximately 4-hour duration were made under commercial fishing conditions in depths ranging from 
978 to 1283 m. Selection length at 25% was estimated to be 44.04 cm, 47.74 cm at 50% and 51.45 cm at 
75%. The selection range (SR) was estimated to be 7.41, and the selection factor (SF) was 3.29. 
 
Canadian fleets are required to use a minimum mesh size of 145 cm, and the 25% determined for this 
gear is very close to the Canadian minimum landing size of 45 cm. 

 
b) Russian research of and fishery for pelagic redfish (Sebastes mentella) in the NAFO Regulatory Area (Div. 

1F) (SCR Doc. 00/68) were presented. Soviet Union/Russian investigations and the fishery for pelagic 
redfish (Sebastes mentella) in Div. 1F outside 200-naut. m EEZ were conducted during  1980-2000.  In total 
23 research and exploratory expeditions were conducted mainly in June-September during two decades. 
Standard biological, oceanographic and hydro-acoustic data were collected. 
 
The total catch (both exploratory and commercial fishery with pelagic trawls) amounted to about 4 700 tons.  
The catches were mainly taken in 1990 and 1991 (384 tons and 458 tons, respectively) and in 2000 (3 729 
tons). 
 
The length of pelagic redfish fished in the NAFO Regulatory Area in Div. 1F varied between 21 and 45 cm, 
with fish sizes of 33-38 cm being predominant. Catches were dominated by males, which were on the 
average 1.5 times more numerous than females. The majority of fish were mature, and in summer their 
gonads were usually in the condition of post-spawning recovery and ripening. The redfish fed intensively on 
crustaceans (euphausiids, copepods, hyperiids) and squid in summer season. 

 
 c) A report on Spanish research on feeding of the most frequent species in Flemish Cap (Div. 3M) (SCR 

Doc. 00/60) was presented.  The food and feeding of 15 fish species caught during the summer EU-
bottom trawl surveys in Flemish Cap (1993-2000) were described based on a total sample of 35 645 
stomachs. The feeding intensity was high in all the species with a maximum value for Gadus morhua 
(96.8%) and a minimum for Lycodes reticulatus (51.5%). The prey spectrum was wide with a total of 
175 items. According to the frequency of occurrence (F.O.) the crustaceans made up the most important 
prey group (F.O.= 71.4%), while in volume (V= 38.2%) they were consumed less significantly than fish 
(V= 41.4%). The main prey taxa in frequency of occurrence were Hyperiidea, Pisces, Ophiuroidea, 
Pandalus borealis and Chaetognata. Three categories of fish were established in relation to the variation 
in diet; viz specialists, low diversity feeders and high diversity feeders.  

 
 d) A  description of the 1998 and 1999 yellowtail founder fishery on the Grand Banks with a comparison to 

the historic mixed fishery (SCR Doc. 00/58) was presented.  A spatial/temporal description of the re-
emergence of 1998 and 1999 yellowtail flounder fishery on the Grand Banks was presented. The 
fisheries were prosecuted on four distinct fishing grounds covering only 6.6% (1998) and 9.8% (1999) of 
the total area of the Grand Bank where bottom depth was less than 100 m. The 1999 fishery differed 
spatially from 1998 in that an area not fished in 1998 bordering on Div. 3L produced some of the highest 
catch rates ever observed for yellowtail flounder (average 2.4 tons per hour  in April-May). Yellowtail 
flounder was successfully exploited as a single target species rather than part of a mixed fishery (as per 
the historical fishery) by concentrating effort where it was most abundant and other restricted species, 
particularly American plaice and cod were minimal. 
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By-catch levels were within the regulated 5% limit for cod (1998 – 2.3%, 1999 – 1.3%) and American 
plaice (1998 – 4.2%, 1999 – 4.3%) and were achieved primarily by targeted spatial concentration of 
effort. This general pattern of directing for yellowtail flounder where they were highly concentrated was 
in contrast to the past practise of taking yellowtail flounder in a mixed fishery over a very wide area 
(43% of the bank less than 100 m). Size of fish taken and particularly ratio of males to females in the 
catch was observed to differ among the 4 grounds fished.  Over all areas, average size and range of sizes 
in the catch were very similar between years. Numbers of small fish less than 26 cm (juveniles) 
comprised less than 1% in both years with the numbers of fish less than 30 cm (management cut-off) 
amounted to about 5% in both years.   A total of 7.3 million fish in 1998 and 12.9 million fish in 1999 
were estimated to have been removed by the fishery. 

 
2. Other Business 
 

There being no other business, the Chairman thanked the members for their contributions, extended particular 
gratitude to the Secretariat for their assistance and support, and the meeting was adjourned. 
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APPENDIX II. REPORT OF STANDING COMMITTEE ON RESEARCH COORDINATION (STACREC) 
 
Chairman:  R. K. Mayo Rapporteur:  D. G. Cross 
 
The Committee met at the Boston Back Bay Hilton Hotel, 40 Dalton Street, Boston, MA 02115, USA during 18-22 
September 2000 to consider matters pertaining to statistics and fisheries research as referred to it by the Scientific 
Council.  Representatives attended from Canada, Denmark (in respect of Faroe Islands and Greenland), European 
Union (France, Germany, Portugal and Spain), Estonia, Japan, Russian Federation and United States of America.  
The Assistant Executive Secretary was in attendance. 
 
1. Opening 

 
The Chairman opened the meeting by welcoming the participants.  D. Cross (EU) was appointed rapporteur. 
 

2. Fisheries Statistics 
 

a) Progress report on Secretariat Activities 
 

i) Acquisition of STATLANT 21 data 
 

The Assistant Executive Secretary reported that, following the recommendation at the June 2000 
Scientific Council Meeting, the Executive Secretary had written to the national delegates of the 
USA and Faroe Islands with reference to their obligations on the timely submission of data 
NAFO.  To date there was no response and thus the situation with regard to the submission of 
STATLANT 21A and 21B data was much as at the time of the June 2000 Meeting. 

 
ii) Publication of statistical information 

 
The Assistant Executive Secretary reported that, in response to the recommendation of the 
Scientific Council at the June 2000 Meeting, the manuscript for Volume 44 of the NAFO 
Statistical Bulletin with data for 1994 was ready for printing.  This publication would be missing 
the data for the USA and STACREC agreed that consideration would have to be given as to the 
most appropriate manner of publishing these data when they become available. 

 
iii) Progress report on Internet site for statistical information 

 
The Assistant Executive Secretary reported that annual files of STATLANT 21A data (aggregated 
from STATLANT 21B data where available) for the period 1960-99 were available for 
downloading from the NAFO website. 

 
Progress on Loading FISHSTAT Software. D. Cross (EU) reported that the EUROSTAT and 
FAO work on developing procedures for converting the NAFO STATLANT 21A data to a format 
compatible with the FAO FISHSTAT Plus Software had continued.  There were some difficulties 
in transferring these procedures to the NAFO Secretariat and, until these difficulties have been 
over-come, EUROSTAT offered to up-date the NAFO FISHSTAT Plus data-files. 
 
The NAFO FISHSTAT Plus data-file for the period 1960-99 was ready for dissemination.  
STACREC accepted the proposal that this data-file (560 Kbytes) should be made available for 
downloading from the NAFO website and that a link to the FISHSTAT Plus program on the FAO 
website would be provided.  Similarly it was anticipated that the FAO website should provide for 
the down-loading of the FISHSTAT Plus program and a link to the NAFO data-file on the NAFO 
website.  This arrangement would ensure that the users would have ready access to the latest 
versions of the FISHSTAT Plus program and the NAFO STATLANT 21A data-file. 
 
D. Cross (EU) also reported on the CWP work to develop an integrated data-file for Atlantic catch 
statistics.  This data-file uses the regional data from NAFO, ICES, CECAF, GFCM, ICSEAF and 
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CCAMLR, the tuna catch data from ICCAT and FAO catch data for periods and regions not 
available from the other sources and it presents the data in a harmonized format for use with the 
FAO FISHSTAT Plus program.  The data-file is being subjected to a final test by EUROSTAT 
and FAO and, once this process is completed, a CD-ROM including the data-file and the 
FISHSTAT Plus program will be made available for distribution.   It was envisaged that this CD-
ROM will also include the ICES STATLANT 27A and NAFO STATLANT 21A regional files in 
the FISHSTAT Plus format together with the other data-files currently available from the FAO 
website. 

 
 b) 19th CWP Session 

 
i) Proposed agenda items  

 
The Assistant Executive Secretary reported that since the June 2000 Scientific Council Meeting 
there had been no additions to the proposed agenda items for the 19th CWP Session.  STACREC 
invited members to contact the NAFO Secretariat should they have proposals for additions.  The 
final agenda would be drafted at a CWP inter-secretariat meeting to be held at FAO Headquarters 
in February 2001.  As proposed at the June 2000 Scientific Council Meeting, NAFO would be 
represented at this meeting by the Assistant Executive Secretary. 

 
3. NAFO Observer Protocol 
 

a) Report of the Ad hoc Working Group on NAFO Observer Protocol 
 

Progress Report from the June 2000 STACTIC Meeting.  STACREC reviewed the report of the 27-
29 June 2000 STACTIC Meeting (FC Doc. 00/4), and received a verbal report by D. Kulka (Canada), 
who represented the Council at that meeting.   At its 1-15 June 2000 Meeting, the Scientific Council had 
adopted a harmonized set of Observer Protocols (SCS Doc. 00/23), which incorporated most of the 
protocols proposed by the EU as well as those developed by the Scientific Council ad hoc Working 
Group.  SCS Doc. 00/23 was presented to STACTIC at its June 2000 Meeting by D. Kulka (Canada).  
The EU had also presented a paper, which contained the same set of protocols, which had been 
incorporated into SCS Doc. 00/23.  The main difference between the two proposals was the inclusion of a 
set of protocols in the Scientific Council document (SCS Doc. 00/23) for collecting length frequency 
data.  After reviewing both documents, STACTIC concluded that further examination of the protocols as 
given in those documents  should be reviewed again at the September 2000 STACTIC Meeting.  
 
Progress Report from the concurrent 18-22 September 2000 STACTIC Meeting.  The Scientific 
Council was represented by D. Kulka (Canada) and Chairman of STACREC (R. K. Mayo, USA) at the 
18-22 September 2000 STACTIC Meeting.  The STACREC Chairman presented a brief review of 
Scientific Council/STACTIC interactions since 1996 regarding the development of the Observer 
Protocols, followed by a summary of the content in SCS Doc. 00/23.  D. Kulka provided an overview of 
the harmonized Scientific Council protocols, noting it included the collection of length frequency data.  
In this regard, STACTIC expressed concern that obtaining length measurements would place undue 
burden on observers, although it was also noted that Canadian observers perform this function 
successfully.    
 
The Scientific Council representatives stressed to STACTIC that the set of harmonized Protocols do not 
constitute an Observer Manual, but rather a set of data elements and their description and codification.   
This distinction had not been made previously, and the two concepts had been a source of confusion.  An 
Observer Manual currently used by Canadian observers on vessels fishing in the NAFO Regulatory Area 
was then discussed by STACTIC, and it was agreed that use of an existing manual as a basis for the 
NAFO Observer Manual is more efficient than developing one from scratch.  STACTIC agreed that the 
development of such a manual was required. 
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4. Other Matters 
 
 a) Review of SCR and SCS Documents 
 
  There were no documents to be reviewed 
 
 b) Other Business 

 
There being no other business, the Chairman expressed sincere thanks to D. Cross (rapporteur) and the 
NAFO Secretariat for their support to the Committee.  The meeting adjourned at 0920 hours, 22 
September 2000. 
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APPENDIX III: REPORT OF STANDING COMMITTEE OF PUBLICATIONS (STACPUB) 
 
Chairman: O. A. Jørgensen               Rapportuer: O. A. Jørgensen 
 
 The Committee met at Hilton Boston Back Bay, Boston, Massachusetts, USA on 19 and 20 September 2000. In attendance 
were V. A. Rikhter (Russian Federation), F. M. Serchuk (USA), M. Stein (EU-Germany), O. A. Jørgensen (Denmark in respect of 
Greenland) and the Assistant Executive Secretary (T. Amaratunga).  J. Morgan (Canada) provided some information by 
correspondence. 
 
1. Opening 
 
 The Chairman welcomed the Committee, and the agenda was reviewed and adopted. 
 
2. Review of Scientific Publications 
 

a) Papers from June 2000 Meeting  
 
  It was noted that all SCR and SCS papers submitted to the June 2000 Meeting were finalized and placed on the 

website. 
 

Further, all SCR/SCS Documents submitted for consideration at this September 2000 Meeting were placed on a 
special directory on the website for access by Scientific Council members before the meeting, and for access through 
the LAN system during the meeting. 

 
  STACPUB reviewed one SCR Document (SCR Doc. 00/20) from the June 2000 Scientific Council Meeting, which 

authors had requested be considered for publication in the Journal. A discussion was held on the paper and it was 
agreed that STACPUB members comments and recommendations should be conveyed to the authors. 

    
b) Status of Papers from 1999 Symposium 

 
  Volume 27 of the Journal of Northwest Atlantic Fisheries Science containing papers presented at the 1999 

Symposium on "Pandalid Shrimp Fisheries – Science and Management at the Millennium", is expected to be 
complete by the end of year 2000.  Twenty-one (21) of the 29 papers presented are in the final stage of the editorial 
process.   Balance – 8 papers are with the editors or authors, some are likely rejected.  

 
  The review process noted large differences in quality among papers, and the editors agreed to conduct a 2nd tier of 

joint editorial review before final publication.   
 
  STACPUB noted this Journal issue will be published electronically, only after completion of the compilation. 
 
 c) Information from 2000 Special Session 
 
  Several documents (SCR Documents and Working Papers) were presented to the "Workshop on Assessment 

Methods" held during 13-15 September at Boston Back Bay Hilton, Boston USA. Noting that the information 
presented at the Workshop would be valuable for future reference, STACPUB recommended that the documents 
from the "Workshop on Assessment Methods" along with the discussions should be compiled and issued 
as a Scientific Council Studies publication. 

 
 d) Status of Invitational Papers 
 
  The invitational paper by V. A. Rikhter (on silver hake) had advanced to its final stages of editorial preparation for 

publication. The paper is due to be published in Journal Vol. 26. 
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   There was progress on the invitational paper by Sv. Aa. Horsted (on Greenlandic cod fisheries) with editorial 
comments being addressed with the author. 

 
3. Considerations of NAFO Website 
 
 Many structural changes were made on the website since the June 2000 Scientific Council Meeting. Particularly, a) the 

button called "What's New", as requested by STACPUB, was introduced and b) back issues of the Journal and Studies were 
being scanned and uploaded where possible.  

 
 Currently 4 papers accepted for publishing in Volume 26 of the Journal have been published electronically.  One further 

paper slated for publication intersessionally was delayed due to further editorial review.  This issue is expected to be 
completed by the end of the year 2000. 

 
 The Secretariat noted the inclusion of back issues of the Journal and Studies, along with the proposed inclusion of the 

FISHSTAT PLUS database of  STATLANT 21, will result in an extremely large website. This would lead to an increase in 
the cost of maintaining the website and slow down the speed on the website.  

 
 There was some discussion about the structure of the website, and it was agreed that it was important to get old issues of 

Studies and Journal in an electronic format. 
 
 STACPUB stressed that the website should be the website of the entire organization and that it is important that 

information on other Constituent Bodies of NAFO (General Council, Fisheries Commission) and their reports should be 
accessible through the NAFO website. STACPUB therefore recommended that a Working Group with representatives 
from General Council, Fisheries Commission and Scientific Council should be established in order to ensure 
that all relevant material becomes available on the NAFO website. 

  
 A considerable amount of money and work is put into the maintenance of the website and STACPUB considered it 

important to keep track of how the website is used.  It was therefore agreed that the website statistics should be presented 
to STACPUB members and the ad hoc website working group every three month, so that they could be evaluated and 
reported to Scientific Council.  

 
 STACPUB received a number of suggestions from Scientific Council members for improvement to the website. The 

suggestions included aspects of technical development as well as text modifications particularly related to publications. 
STACPUB saw significant value of including the changes. The Chairman agreed to introduce appropriate changes to the 
website in consultation with the Assistant Executive Secretary.  

 
4. Scientific Citation Index (SCI) 
 
 The Assistant Executive Secretary has reestablished contact with SCI.  Scientific Citation Index (SCI) was informed of the 

new electronic publication scheme of the NAFO Journal introduced by the Scientific Council. Scientific Citation Index (SCI) 
has agreed to continue to review recent Journal publications and future publications before a final decision will be made 
regarding the citation of the NAFO Journal.  

 
5. Review of Editorial Board (new members) 
 

STACPUB was pleased to receive names of eminent scientists to fill the two vacancies in the Editorial Board. 
 
STACPUB proposed that the Scientific Council invite Kenneth Drinkwater (Department of Fisheries and Oceans, Canada) 
to the position of Associate Editor, Biological Oceanography and Volker Siegel (Institute für Seefischerei, Hamburg) to the 
position of Associate Editor, Invertebrate Fisheries Biology. 
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6. Other Matters    
 

Difficulties have been encountered with a number of submitted papers due to the quality of the English. This is not an 
unexpected problem for Journals receiving international submissions but has caused difficulties for editors and referees. In 
order to deal with this, STACPUB agreed to ask the editors of other leading Journals how the problem is dealt with in those 
Journals. 
 
STACPUB was informed that STACFAD did not accept the initial request of $ 51 000 to get the NAFO Journal and Studies 
into electronic form. Instead, in the budget estimate for the year 2001,  $ 8 000 was allocated for website work and scanning 
of the NAFO Journal (21volumes) and Studies (21 volumes). 
 
There being no other business, the Chairman thanked the members, the Secretariat and the Assistant Executive Secretary for 
their work during the STACPUB meeting.  The meeting was adjourned. 
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Participants, Scientific Council Meeting, 8-15 November 2000 at ICES Headquarters, 
Copenhagen, Denmark. 
 
Back (left to right) H.-J. Rätz, A. Nicolajsen , M. C. S. Kingsley, K. Wieland, D. C. Orr, H. Siegstad, 

W. R. Bowering, D. C. A. Auby, C. Hvingel, U. Skuládóttir, P. Kanneworff 
Front: S. Bakanev, D. M. Carlsson, W. B. Brodie, T. Amaratunga 
 

 
 

Back (left to right): 
 D. M. Carlson (Designated Expert: Shrimp in Denmark Strait) 
 H. Siegstad (Designated Expert: Shrimp in Subareas 0+1) 
 D. C. Orr (Designated Expert: Shrimp in Div. 3LNO) 
 U. Skuládóttir (Designated Expert: Shrimp in Div. 3M) 
 
Front: H.-J. Rätz (Chairman STACFIS), W. B. Brodie (Chairman Scientific Council) 
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REPORT OF SCIENTIFIC COUNCIL MEETING 
 

8-15 November 2000 
 
Chairman:  W. B. Brodie  Rapporteur:  T. Amaratunga 
  

I.  PLENARY SESSIONS 
 
 The Scientific Council met at the International Council for the Exploration of the Sea (ICES) Headquarters, 
Copenhagen, Denmark, during 8-15 November 2000.  Representatives attended from Canada, Denmark (in respect 
of Faroe Islands and Greenland), European Union (Germany), Iceland, Norway and Russia.  The Assistant 
Executive Secretary was in attendance. 
 
 The Executive Committee and the Designated Experts met briefly before the opening to discuss the plan of work. 
 
 The opening session was called to order at 0930 hours on 8 November 2000  
 
 The Chairman W. B. Brodie (Canada) welcomed everyone to Copenhagen, and expressed the Council’s 
appreciation to Denmark/Greenland for hosting this meeting at ICES Headquarters.  H. Lassen (ICES Fishery 
Advisor), welcomed the NAFO Scientific Council and introduced members to the ICES Headquarters facilities. 
 
 The Provisional Agenda was considered and adopted without changes (see Agenda III, Part D, this volume).   
The Assistant Executive Secretary was appointed rapporteur. 
 
 The Council noted that STACFIS would undertake the assessments of the stocks (see Appendix I) while the 
prognoses and advice would be undertaken by the Council. 
 
 The session was adjourned at 1000 hours. 
 
 The Council met as needed through 8-15 November 2000, while STACFIS was welcome to conduct its business. 
 
 The concluding session was convened at 0900 hours on 15 November 2000. The Council addressed the requests 
of the Coastal States and considering the results of the assessments, provided advice and recommendations.  The 
Council addressed 'Other Matters' in the agenda.   
 
 The Council then considered and adopted the STACFIS Report, and considered its own report and adopted the 
report of this meeting of 8-15 November 2000. 
 
 The meeting was adjourned at 1030 hours on 15 November 2000. 
 
 The Report of Standing Committee on Fisheries Science (STACFIS) as adopted by the Council is given at 
Appendix I.  
 
 The Agenda, List of Research (SCR) and Summary (SCS) Documents, List of Participants and List of 
Recommendations of this meeting are given at Part D, this volume. 
 
 The Council's considerations on the Standing Committee Report, and other matters addressed by the Council 
follow in Sections II-IV. 
 
 

II.  FISHERIES SCIENCE 
 

The Council adopted the Report of Standing Committee on Fisheries Science (STACFIS) as presented by the 
Chairman, H.-J. Rätz.  The full report is given at Appendix I.  
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The Council's summary sheets and conclusions on northern shrimp in Div. 3M, northern shrimp in Subareas 0+1 
and northern shrimp in Denmark Strait are presented in Section III.1 of this report.  The recommendations with 
respect to stock advice appear therein. 

 
The recommendations made by STACFIS for the work of the Scientific Council as endorsed by the Council, 

are as follows: 
 

1. For northern shrimp in Div. 3M, 
 

- number-at-age from the EU survey results should be estimated to provide insights into mortality and year-
class strengths. 

 
-  work on age structured population models should be continued. 

 
2. For northern shrimp in Division 0A and Subarea 1,  
 

- an  analysis of  the length-frequency data of shrimp in order to obtain the age composition be conducted.   
 
- the effect of recent changes in survey design and execution be further studied. 

 
3. For northern shrimp in Denmark Strait,  
 

- a survey be conducted, to provide fishery independent data of the stock throughout its range. 
 
- commercial catch sampling of the fishery be improved to fully cover seasonal and spatial variation, so that 

size, sex and age composition of the catch can be accurately described. 
 

 
III.   FORMULATION OF ADVICE 

 
1. Advice for Northern Shrimp Stocks 

 
The Council reviewed the STACFIS assessments of northern shrimp in Div. 3M, Subareas 0 and 1, and Denmark 
Strait and the agreed summaries are as follows:  
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Northern Shrimp (Pandalus borealis) in Division 
3M 
 
Background:  The shrimp fishery in Div. 3M began in 
1993.  Since then as many as 15 nations have joined 
the fishery. 

 
Fishery and catches: Total catches were approx-
imately 27 000 tons in 1993, increased to 48 000 tons 
in 1996 and declined thereafter. 

 
 
  TAC ('000 tons) 
 Catch1   
Year ('000 tons) Recommended Agreed 
 
1997 25 lpl er 

1998  30 lpl er 
1999  42 30 er 
2000  402 30 er 

  2001  30 

 
1 STACFIS estimates.  
2 Catch to 1 October.  STACFIS estimate to end of 

2000 is about 50 000 tons.  
lpl Lowest possible level.  
er Effort regulations.   
 

 
Data:  Catch, effort and biological sampling data were 
available from several Contracting Parties. A 
standardized CPUE index was developed to account for 
changes in gear (single and double trawl), fishing 
power and seasonality.  Time series of size and sex 
composition data were available from Icelandic CPUE 
and survey indices from Faroese and EU research 
surveys. 
 
Assessment:  No analytical assessment is available and 
fishing mortality is unknown.  Evaluation of stock 
status is based upon interpretation of commercial 
fishery and research survey data. 
 
CPUE: Standardized catch rates declined between 
1993 and 1994, fluctuated without trend until 1997, 
increased in 1998 and remained stable thereafter.  The 

unstandardized CPUE series is not considered to be 
reflective of stock status. 
 

 
Recruitment: The 1997 year-class is indicated to be 
below average in 1999 and the 1998 year-class in 2000 
is the lowest observed.    
 

 
SSB: Indices of female biomass from the EU-surveys 
were relatively stable between 1994 and 1997. The 
female biomass index increased considerably from 
1997 to 1998, remained high in 1999 and declined in 
2000.  Icelandic CPUE indicated female biomass to be 
low in 2000. Index of female biomass from Faroese 
surveys varied without a trend. 
 

 
State of the Stock: Scientific Council is unable to 
estimate absolute stock size.  Biomass and SSB are 
indicated to be higher in 1998-2000 than in 1994-97.  
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The 1997 and 1998 year-classes appear to be below 
average.       
 
Recommendations:  Considering that the stock 
appears to have sustained an average catch of more 
than 40 000 tons in 1999-2000 and that there are 
concerns regarding recruitment, Scientific Council 
advises a reduction in catch in 2001 to the previously 
advised TAC of 30 000 tons. Based on the reduced 
recruitment expected from the 1997 and 1998 year-
classes, Scientific Council anticipates that a further 
reduction in catches in 2002 will be warranted, 
particularly if catches in 2001 exceed 30 000 tons.  
Scientific Council was not able to advise on a specific 
catch level for 2002 and recommends that the advice 
for 2002 be re-evaluated by Scientific Council in 
November 2001. 
 
Reference Points: Scientific Council is not in a 
position to propose reference points at this time. 
 
Special Comments: Given the concerns with high 
catches of juveniles, the Scientific Council suggests 
that the Fisheries Commission consider technical 
measures known to be effective in improving the size 
selectivity of shrimp trawls. 
 
Sources of Information: SCR Doc. 00/54, 65, 71, 72, 
73, 74, 80, 82, 83, 87, 88. 
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Northern Shrimp (Pandalus borealis) in Subareas 
0 and 1 
 
Background: A small-scale inshore fishery began in SA 
1 during the 1930s. Since 1969 an offshore fishery has 
developed and the shrimp fishery is the largest fishery in 
Davis Strait. 
 
Fishery and catches: The fishery is conducted by 
Greenland and Canada. Recent catches from the stock 
are as follows:  
  

 Catch ('000 tons) 1 TAC ('000 tons) 
    
Year Inshore  Offshore  Total Recommended 
 
1997  13.5 51.0 64.5 60.0 
1998 9.5 56.6 66.1 55.0 
1999 17.0 59.5 76.5 65.0 
2000   76.52 65.0 
 
1 Provisional.  
2 Projected to the end of 2000. 
 

 
 
Data: Catch and effort data were available from all 
vessels. Biological sampling data were available from 
the offshore fishery. Time series of biomass and 
recruitment indices, size and sex composition data were 
available from research surveys from both offshore and 
inshore areas.  
 
Assessment: No analytical assessment is available and 
fishing mortality is unknown. Evaluation of the status of 
the stock is based on interpretation of commercial 
fishery data (catch, effort and standardized catch rates), 
research survey indices and biological data.  
 
CPUE. The standardized catch-rate index for 1976-
2000 showed an increasing trend in the 1990s. The 
provisional 2000 value is the highest since the early-
1990s. Catch rates of female shrimp show an 
increasing trend since 1995.  

 
 
Recruitment. The recruitment index (shrimp less than 
17 mm CL) show an increasing trend since 1997 with 
the 2000 value the highest since 1993, the beginning of 
the time series. 
 
Exploitation rate. An approximate exploitation rate 
(ratio of catch to survey biomass) showed a declining 
trend since the early-1990s. 
 

 
 
SSB. SSB (female biomass) shows an increasing trend 
since 1997 and the value in 2000 is the highest 
observed in the time series.  
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State of the Stock. Scientific Council is not able to 
provide estimates of absolute stock size. The indices of 
stock sizes show that both the recruitment and SSB 
estimates in 2000 are the highest observed. In addition, 
the stock appears to be well represented by a broad 
range of size groups.  
 
Recommendations: Scientific Council notes that all 
available indices of size and age composition were 
favorable and with exploitation rates near 30% from 
1988 to 1997 the survey biomass remained stable. 
Combining an exploitation rate of this order with the 
most recent survey results, allowance made for possible 
estimation errors, Scientific Council considers that the 
stock can sustain a catch of 85 000 tons in 2001.  
 
Therefore, Scientific Council  recommends  a  TAC  of 
85 000 tons for 2001 for shrimp in Subareas 0+1. 
 
Special Comments: Although recruitment has 
apparently improved, there is potential for increased 
catch and discard of small shrimp, which may result in 
future loss of yield. 
 
Sources of Information: SCR Doc. 00/77, 78, 79, 81, 
84, 86. 
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Northern shrimp (Pandalus borealis) in 
Denmark Strait 
 
Background:  The fishery began in 1978 in areas north 
of 65°N in Denmark Strait, where it occurs on both 
sides of the midline between Greenland and Iceland. 
Areas south of 65°N in Greenlandic waters have been 
exploited since 1993. 
 
Fishery and Catches:  The fishery soon became multi-
national, with recent catches and TACs as follows: 
 

  TAC ('000 tons) 
 Catch1  
Year ('000 tons) Recommended  Agreed2 
 
1997  11.6  5.0 9.6 
1998 9.3  5.0 9.6 
1999 9.5  9.6 10.6 
2000 7.93 9.6 10.6 
 
1    Provisional. 
2     Only for Greenland EEZ. 
3     To November 1. 
 

 
Data:  Catch and effort data were available from 
trawlers of several nations. Biological sampling data 
were available from the fishery throughout its history, 
but were not considered reliable because of incomplete 
coverage over time and areas. Surveys have not been 
conducted since 1996. 
 
Assessment:  No analytical assessment is available and 
fishing mortality is unknown. Evaluation of the status 
of the stock is based on interpretation of commercial 
fishery data and biological data. 
 
CPUE: Combined standardized CPUE indices for the 
total fishing area declined from 1987 to 1993, but 
increased thereafter to near the same level in 1999 as in 
1987. Available data for 2000 were considered too 
incomplete to be of value in the assessment. 
 
Recruitment:  No recruitment estimates were available. 

Biomass:  No direct biomass estimates were available. 
 
State of the Stock: Scientific Council is not able to 
provide estimates of absolute stock size. Standardized 
CPUE data from all areas combined indicate a general 
increasing trend in fishable biomass since 1993 and 
was in 1999 near the highest observed.  
 
Several year-classes of both male and female shrimp 
are evident in sampling data in recent years. 
 

 
 
Recommendation:  Mean catches in recent years 
around the advised TAC of 9 600 tons for 1999 and 
2000 has resulted in improvement of the stock. Under 
the present level of exploitation the fishable biomass is 
not expected to decrease in the short term.  Scientific 
Council therefore advises a TAC of 9 600 tons for 
shrimp in Denmark Strait in 2001 
 
Special Comments: Insufficient commercial data and 
a lack of survey data along with uncertainty on stock 
structure make assessment of this stock difficult. 
 
Sources of Information: SCR Doc. 00/75, 76. 
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2. Responses to Special Requests 
 
 a) Shrimp in Divisions 3LNO  
 

With regard to shrimp in Divisions 3LNO, the Fisheries Commission (FC Doc. 99/14) with the concurrence 
of the Coastal State, requested that the Scientific Council: 

 
a) provide information on the fishing mortality on shrimp in Divisions 3LNO in recent years, as well as 

information on by-catches of groundfish in  3LNO shrimp fisheries; 
b) provide information on abundance indices and the distribution of the stock in relation to groundfish 

resources, particularly for the stocks which are under moratorium; 
c) provide information on the geographical  distribution of shrimp in Divisions 3L, 3N and 3O, as well 

as describe the relative and seasonal distribution inside and outside the NAFO Regulatory Area; and 
d) provide information on annual yield potential for this stock. 

 
Regarding item a) the Council responded: Scientific Council was unable to provide any estimates of 
absolute fishing mortality on shrimp in Div. 3LNO in recent years.  Scientific Council noted however that the 
ratio of catch to biomass from Canadian research surveys has been low, not exceeding about 1% during 1995-
99. Catches during this period have been almost exclusively taken by the Faroes Islands during exploratory 
fisheries in the NAFO Regulatory Area (NRA).  In 2000, a TAC of 6 000 tons was put in place for shrimp in 
Div. 3L, 5 000 tons of which was allocated to Canadian vessels inside the Canadian EEZ. The preliminary 
catch estimated to 1 November 2000 was 4 100 tons.  A catch of 5 000 tons would correspond to between 5 
and 10% of the biomass estimates from Canadian surveys in Div. 3L during autumn 1999 and spring 2000. 
 
Preliminary information on by-catches in the shrimp fishery was available from the Canadian fleet, where use 
of a sorting grate with 22-mm bar spacing was mandatory. Data were available for cod, Greenland halibut, 
American plaice and redfish, although sample sizes were very small. By-catch proportions by weight were 
relatively low for all species although they were comprised mainly of small fish (see STACFIS report, Section 
4b). 
 
Scientific Council reiterated its  recommendation that the use of a sorting grate with a maximum bar spacing 
of 22 mm be mandatory for any shrimp fishery in this area. Scientific Council again cautioned that selection 
experiments with a 22 mm bar spacing indicate that selection is not effective for Greenland halibut less than 
about 20 cm and redfish less than about 15 cm.  
 
Regarding item b) the Council responded (SCR Doc. 00/85): Data on shrimp biomass and distribution were 
available from Canadian research vessel surveys from autumn in 1995-99, and spring in 1999 and 2000. In the 
autumn survey, the index of biomass in Div. 3LNO increased from about 6 000 tons in 1995 to a level 
between 46 000 and 60 000 tons in 1997-99.  The spring 1999 survey estimate for Div. 3LNO was also in this  
recent  range  (54 000 tons), but the estimate for spring 2000 was 120 000 tons. However, the 2000 estimate 
was influenced by 2 large catches of shrimp and consequently this estimate has a very large standard error.  
 
A review of the current distribution of shrimp from research survey data compared to current and historical 
distribution of juveniles of various groundfish species currently under moratorium indicated some overlap of 
shrimp with cod in Div. 3L (Fig. 1) and also with American plaice (Fig. 2). There is more overlap with areas 
where juvenile redfish (Fig. 3) have been traditionally found, particularly in the Sackville Spur and 'nose' areas 
of Div. 3L. These are the same areas where the highest concentrations of shrimp occur. In addition, there is 
considerable overlap in the distribution of shrimp and juvenile Greenland halibut (Fig. 4).  
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Fig. 1. Shrimp in Div. 3LNO: distribution of northern shrimp in relation to Atlantic cod with lengths ≤19 cm, 

collected during Canadian 1999-2000 autumn and spring multi-species research surveys (with a Campelen 
1800 shrimp trawl, tows were standardized to 15 min.). 
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Fig. 2. Shrimp in Div. 3LNO: distribution of northern shrimp in relation to American plaice with lengths ≤23 cm, 

collected during Canadian 1999-2000 autumn and spring multi-species research surveys (with a Campelen 
1800 shrimp trawl, tows were standardized to 15 min.). 
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Fig. 3. Shrimp in Div. 3LNO: distribution of northern shrimp in relation to redfish with lengths ≤16 cm, collected 

during Canadian 1999-2000 autumn and spring multi-species research surveys (with a Campelen 1800 
shrimp trawl, tows were standardized to 15 min.). 
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Fig. 4. Shrimp in Div. 3LNO: distribution of northern shrimp in relation to Greenland halibut with lengths ≤24 cm, 
collected during Canadian 1999-2000 autumn and spring multi-species research surveys (with a Campelen 
1800 shrimp trawl, tows were standardized to 15 min.). 
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The data indicate some overlap with juvenile Atlantic cod and American plaice in areas of highest shrimp 
biomass. Juveniles of these species are, however, present in shallower water. Scientific Council 
recommended that fishing be restricted to depths greater than 200 m to reduce overlap in distribution of 
fishing effort and these juveniles. For redfish and Greenland halibut there is considerable overlap in 
distribution such that exclusion zones would not be feasible. Other measures, in addition to sorting grids, 
should be considered for these species such as use of longer toggle chains. This will allow greater separation 
between the foot-gear of the trawl and the trawl itself allowing small fish such as Greenland halibut to pass 
over the foot gear but escape under the net itself. 
 
Regarding item c) the Council responded (SCR Doc. 00/85):  As indicated in the response to (b), data on 
shrimp biomass and distribution were available from Canadian research surveys from autumn in 1995-99, 
and spring in 1999 and 2000.  At least 90% of the shrimp biomass was within Div. 3L in each survey, 
mostly at depths from 185 to 550 m. The percentage of biomass in Div. 3LNO in the NRA ranged from 12 
to 31, averaging 23% over the seven surveys. For Div. 3L alone, the range was similar (11 to 30) and the 
average was 21%. The proportion of biomass in the NRA was higher in the 2 spring surveys (29 and 31%) 
than in most of the autumn surveys (12 to 29%).  

 
Divisions 3NO accounted for less than 10% of the overall biomass estimates, and less than 3% of the 
estimates in 1999 and 2000. 
 
Based on these data, Scientific Council recommended that the shrimp fishery in Div. 3LNO be restricted 
to Div. 3L due to low amounts of shrimp in Div. 3NO, and the closer proximity of areas where shrimp have 
been found to the very important nursery areas of groundfish in Div. 3NO. 

 
Regarding item d) the Council responded:  Scientific Council was unable to provide information at this 
time on annual yield potential for this resource. As indicated previously, a cautious approach to development 
of the fishery in this area was recommended and fishing should be restricted to Div. 3L.  Scientific Council 
noted the basis for its previous advice (NAFO Scientific Coun. Rep., 1999, page 207, Section V.1), and 
considered the survey results for 1999 and 2000 available since that advice was given. Scientific Council 
reiterated  its  recommendation  that  for  the  shrimp  fishery  in  Div.  3L, catches  be restricted to no more 
than 6 000 tons until the response of the resource to this catch level can be evaluated.  Scientific Council also 
again recommended that fishing effort be distributed proportional to the distribution of biomass.  

 
 b) Closed Area for Shrimp in Divi sion 3M (see Annex 1) 
 

Further to the Fisheries Commission request in September 1999, the Fisheries Commission at its Annual 
Meeting in September 2000 requested Scientific Council to reply to the following question (FC Doc. 00/20, 
item 3h): the Scientific Council is requested at its November 2000 Meeting to evaluate, on the basis of the 
best data available, whether the provision for a Div. 3M shrimp closure in FC Doc. 99/16(Rev.) would be a 
precautionary approach-based measure and, if so, whether proposed area and timing of the closure are 
appropriate. 
 
The Scientific Council responded:  The Scientific Council was not able to assess the effect of the area 
closure with respect to the Precautionary Approach but on the issue of the appropriateness of the area and 
timing Scientific Council noted the following. The timing of the closure, June-September, is not effective 
as it does not coincide with the season of highest fishing effort in this area, i.e. March-April (SCR Doc. 
00/74).  The closed area is limited by about the 140 fathom depth contour where as age-group 2 generally is 
distributed down to 200 fathom as suggested in the EU survey in 2000 (SCR Doc. 00/71). Estimates based 
on the Faroese survey in 2000 suggest that about half of age-group 2 are within the closed area. The closed 
area covers about 40% of the total area of Flemish Cap down to 600 m.  If the closure is to continue, 
Scientific Council recommends  that it extend to the whole year for the closure to be effective. To protect 
the juveniles in the whole fishing area, Scientific Council suggests that Fisheries Commission also consider 
other technical measures known to be effective in improving the size selectivity of shrimp trawls. 
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  Shrimp in Division 3M.  Fisheries Commission at its Annual Meeting in September 2000 (FC Doc. 00/20, 
item 3h) further requested the Scientific Council respond to the following: For shrimp in Div. 3M, the 
Fisheries Commission notes that information to date from the commercial fishery in 2000 is showing 
relatively high catch rates.  In light of this apparent change in stock status, the Scientific Council is requested 
to review information from the 2000 fishery at its November 2000 Meeting and to evaluate the impact on this 
resource of removals in year 2001 and 2002 corresponding to  25 000  tons,  30 000  tons,  35 000  tons and 
40 000 tons, respectively. 
 
The Scientific Council responded:  Standardized CPUE for Div. 3M shrimp has remained stable from 
1998 to 2000. Unstandardized CPUE is not considered to reflect changes in stock status. In November of 
1999, Scientific Council recommended a TAC in 2001 of 30 000 tons for Div. 3M shrimp.  Scientific 
Council pointed out then that this assumed that the 1997 year-class would be of average strength, and the 
Council noted that the advice would be re-evaluated during this meeting of November 2000. 

 
At this November 2000 Meeting, Scientific Council noted that the catch estimate for 1999 used last year 
was 7 000 tons less than the actual catch, and that the catch in 2000 was expected to be close to 50 000 
tons, some 60% higher than the 30 000 ton TAC recommended by Scientific Council.  From a retrospective 
view of the advised TAC for 2000, Scientific Council considers that the level of 30 000 tons may have been 
somewhat conservative, based on the stock size indices in the current assessment and known catches for 
1999 and catches to 1 October 2000.  The advised TAC of 30 000 tons for 2001 anticipated stability in the 
resource particularly with respect to expected average abundance of the 1997 year-class. This November 
2000 assessment estimates the 1997 year-class to be below average, which will have a significant impact on 
the size of the fishable stock in 2001.  
 
Considering that the stock appears to have sustained an average catch of more than 40 000 tons in 1999-
2000 and that there are concerns regarding recruitment, Scientific Council advises a reduction in catch in 
2001 to the previously advised TAC of 30 000 tons. Based on the reduced recruitment expected from the 
1997 and 1998 year-classes, Scientific Council anticipates that a further reduction in catches in 2002 will be 
warranted, particularly if catches in 2001 exceed 30 000 tons.  Scientific Council was not able to advise on 
a specific catch level for 2002 and recommended that for shrimp in Div. 3M the advice for 2002 be re-
evaluated by Scientific Council in November 2001. 

 
Scientific Council notes that the precision of its assessment of this stock is such that it cannot evaluate the 
impact of removals in 2001 and 2002 in 5 000 ton increments as requested. Catches above 30 000 tons in 
2001 will likely result in declines to stock biomass 

 
3. Formulation of Advice Under a Precautionary Approach Framework 
 

At its meeting during 11-17 November 1999, Scientific Council agreed to proceed with the "Traffic Light" 
Approach for the application of the Precautionary Approach to the northern shrimp stocks (Subareas 0+1, Div. 
3M, Denmark Strait).  It was noted that progress with this method would require some quantification of the 
evaluations and links to proposed management measures when the "traffic lights" change color.  Scientific 
Council also recommended that the Designated Experts for these 3 stocks work by correspondence to develop 
the traffic light methodology for the current meeting.  
 
Scientific Council was informed that some progress had been made in Canada on some cod stocks using this 
method in conjunction with more analytical PA frameworks, but that this methodology could not be attempted 
with the shrimp stocks at this meeting.  Scientific Council again debated the merits and shortcomings of the 
“Traffic Light" Approach, noting that this method did not provide reference points as required under the PA 
framework. It was concluded that the "Traffic Light" Approach would not be used by Scientific Council at this 
meeting, but that further exploration of this methodology should be carried out. Scientific Council noted some 
progress in the use of age structured models for the shrimp stocks and encouraged further work in this area. 
Eventual development of such models would allow calculation of PA reference points based on biomass and 
fishing mortality.  

 
 



SC 8-15 Nov 2000 243 

IV.  OTHER MATTERS 
 

1. Scientific Council Meeting on Northern Shrimp, November 2001 
 

The Council reconfirmed its meeting on northern shrimp will be held from 7 to 14 November 2001, at NAFO 
Headquarters, 2 Morris Drive, Dartmouth, Nova Scotia. 

 
2. Scientific Council Meeting on Northern Shrimp, November 2002 
 

The Council noted that dates for its meeting on northern shrimp would be finalized during its meeting in 
November 2001.   
 
The Council extended its appreciation to Denmark/Greenland for its invitation to host the November 2002 
Meeting in Nuuk, Greenland.  The Council tentatively agreed to this venue. 

 
 

V.  ADOPTION OF REPORTS 
 
 The Council at its session on 15 November 2000 considered and adopted the Report of STACFIS (see Appendix 
I).  The recommendations made by STACFIS and endorsed by the Scientific Council are given in Section II and III 
above.  The Council then considered and adopted its own Report of this 8-15 November 2000 Meeting. 

 
 

VI.  ADJOURNMENT 
 
 There being no further business, the Chairman thanked all participants for their contributions during the 
meeting.  Special thanks were extended to the Designated Experts of the three stocks, and particularly to the 
Chairman of STACFIS for effectively guiding the Committee on the assessment work.  On behalf of the Council, 
the Chairman extended special appreciation to Denmark/Greenland, the hosts of the meeting, and for the hospitality 
extended by the hosts as well as ICES Secretariat.  The Chair also thanked the NAFO Secretariat for their excellent 
work and support during the meeting.  The Council expressed its appreciation for the Scientific Council Chairman’s 
contribution during the meeting.  The meeting was then adjourned. 
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APPENDIX I.  REPORT OF STANDING COMMITTEE ON FISHERIES SCIENCE (STACFIS) 

  
Chairman:  H.-J. Rätz  Rapporteur: Various 
 

I.  OPENING 
 
 The Committee met at the International Council for the Exploration of the Sea (ICES) Headquarters, 
Copenhagen, Denmark, during 8-15 November 2000, to consider and report on matters referred to it by the 
Scientific Council, particularly those pertaining to the provision of scientific advice on certain finfish and 
invertebrate marine stocks.  Representatives attended from Canada, Denmark (in respect of Faroe Islands and 
Greenland), European Union (Germany), Iceland, Norway and Russia.  The Assistant Executive Secretary was in 
attendance. 
 
 The Chairman, H.-J. Rätz (EU-Germany), opened the meeting at 1000 hours on 8 November 2000 welcoming 
the participants.  The Agenda was reviewed and a plan of work developed for the meeting.  The provisional agenda 
was adopted (see Agenda III, Part D, this volume) 
 
 Review of Recommendations in 1999 and 2000.  STACFIS noted the recommendations made by the Scientific 
Council in 1999 and 2000 considered relevant to this meeting.  STACFIS agreed that where possible, individual 
recommendations would be attended to and reported under the specific shrimp stocks considered at this meeting. 
 

 
II.  GENERAL ENVIRONMENTAL REVIEW 

 
STACFIS noted that detailed accounts of environmental conditions related to the stocks being considered 

during this meeting were reviewed and reported by the Standing Committee on Fisheries Environment (STACFEN) 
during its meeting of 1-15 June 2000.  No further reviews were undertaken at this meeting. 

 
 

III.  STOCK ASSESSMENTS 
 
1. Northern Shrimp (Pandalus borealis) in Division 3M (SCR Doc. 00/54, 65, 71, 72, 73, 74, 80, 82, 83, 87, 88) 
 
 a) Introduction 
 

The shrimp fishery in Div. 3M began in 1993.  Initial catch rates were favourable and, shortly thereafter, 
vessels from several nations joined.  The number of vessels was 66 in 1993, increased to 110 in 1996, but 
decreased thereafter to 45 in 1998 and 46 in 1999. Vessels from 16 nations have participated in this fishery. 

 
Total catches were approximately 27 000 tons in 1993, then increased to 48 000 tons in 1996 and declined 
thereafter (Fig. 1.1).  Total catch increased in 1999 to some 42 000 tons.   Catch statistics to 1 October 2000 
indicated removals of about 40 000 tons.  This will likely result in a total catch of about 50 000 tons by the end 
of the year.    
 
Recent catches and STACFIS estimates of catches (tons) are as follows: 

 
 1993 1994 19951 19961 19971 19981 19991 20001,2 

 
Catch 25 398    22 315 32 982 48 299 24 675 30 308 42 005 39 952 
Recommended TAC       30 000 30  000  

 
1     Provisional (STACFIS estimate of catch).  
2     STACFIS estimate of catch to October. 
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Fig. 1.1. Shrimp in Div. 3M: nominal catches. 

 
 
 b) Input Data 
  
  i) Commercial fishery data (SCR Doc. 00/72, 74) 

 
Effort and CPUE.  Data from logbooks of Canadian, Greenlandic, Icelandic and Norwegian vessels 
were available.  The spatial distribution of effort differed among years, but approximately 50% was 
applied in the northwestern area every year.  For the calculation of standardized CPUE, area effect 
was omitted due incomplete geographical information. A standardized CPUE series addressed 
differences due to seasonality, fishing power and gear (single and double trawl). CPUE decreased by 
30% from 1993 to 1994, CPUE fluctuated without trend until 1997 increased until 1998 after which it 
remained the same (Fig. 1.2).   

 
Fig. 1.2. Shrimp in Div. 3M: standardized CPUE  (± 1 standard error) and unstandardized CPUE. 
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The unstandardized CPUE shows an increasing trend since 1996.  The unstandardized CPUE does not 
take into account changes in gear (single and double trawls) which make the vessels more effective.  
The unstandardized CPUE series is therefore not considered to be reflective of stock status. 

Icelandic CPUE Female SSB and recruitment at age 2.  The CPUE of Icelandic logbooks was 
standardized according to size of gear and kg/hr was calculated to be that of a 3 000 meshes trawl, 
where the effort of double trawl was multiplied by 1.9 to match the catch-per-hour of a single trawl.  
From this a recruitment series, number/hour of 2 year olds was calculated (Fig. 1.3). The abundance of 
2-year olds was the lowest in 2000 of the whole series of 1993 through 2000. Also a spawning stock 
was calculated as kg/hr of primiparous plus multiparous females.  The spawning stock in 2000 was a 
little below the average for the whole series (Fig. 1.4).  

 
Fig. 1.3  Shrimp in Div. 3M: abundance of 2 year olds as from Icelandic standardized CPUE, 

abundance of 2 year olds from the Faroese survey and number of 2 year olds from the 
juvenile bag.  Each series was standardized to the mean of that series. 

 

 
Fig. 1.4. Shrimp in Div. 3M: female biomass index from EU trawl surveys, 1988-2000, Faroese 

survey 1997-2000 and Icelandic female CPUE 1993-2000. Each series was standardized 
to the mean of that series. 
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Biological Data.  Age composition was assessed from samples obtained from Canada, Greenland 
and Iceland.  Number/hour was calculated for each year-class by applying a weight/age 
relationship and the total number as calculated from the nominal catch and the standardized 
Icelandic CPUE data. 

 
Discards .  Data on shrimp discarding from the Canadian and Greenlandic shrimp fisheries in 2000 
showed that discard levels remained low as in previous years, indicating that all sizes were being 
kept.  

 
ii) Research survey data 

 
EU surveys (SCR Doc. 00/71) EU groundfish surveys have been conducted on Flemish Cap in 
July from 1988 to 2000.  The 1994 and 1998 total biomass indices were likely biased due to 
changes in sizes of codend mesh.  The female biomass was not considered to be affected by the 
change of gear.  Female shrimp biomass from 1991 to 1993 was substantially higher than before 
or after and then increased again substantially after 1997 (Table below and Fig. 1.4).  

 
 Average catch Female 
 Biomass Index per mile Biomass Index 
Year (tons) (kg) Standard Error (tons) 
 
1988 2 164 1.54 ± 0.28  1 874 
1989 1 923 1.37 ± 0.24  1 340 
1990 2 139 1.53 ± 0.21  1 132 
1991 8 211 5.83 ± 0.71  5 362 
1992 16 531 11.75 ± 1.86  11 509 
1993 9 256 6.57 ± 1.04  6 839 
1994 *3 337 2.37 ± 0.35  2 823 
1995 5 413 3.85 ± 0.44  4 286 
1996 6 502 4.62 ± 0.34  4 149 
1997 5 096 3.62 ± 0.25  3 807 
1998    *16 844 11.81 ± 0.80  8 091 
 1999 12 430 8.83 ± 0.67   9 051 
2000 9 720 6.91 ± 0.52  6 553 
 
* not comparable to others years because of different codend mesh size. 

 
 

In 2000 a small meshed juvenile bag was attached to the cod end for the first time.  The length 
frequency distributions obtained in the juvenile bag showed very distinctly the modes of ages 1 to 
3 year olds and thus shows a great improvement in detecting the youngest age-classes. 

 
   Faroese survey (SCR Doc. 00/83).  Stratified-random surveys were conducted in June-July 1997-

2000 by a Faroese shrimp trawler.  The total biomass index was about 17 000 tons in 1997, 23 500 
tons in 1998, 16 500 in 1999 and 20 500 tons in 2000.  Three and four year old males dominated 
the 1998 to 2000 estimated stock size in numbers.  A recruitment index was also obtained (Fig. 
1.3). A juvenile bag (mesh size 7 mm attached to the cod end) has been in use since 1998 to 2000.  
From this a recruitment index of 2-year-old shrimp was obtained (Fig. 1.3).  

 
iii) Other studies  
  

Stomach contents (SCR Doc. 00/65).  Stomach contents of northern shrimp were studied at 
Flemish Cap.  Detritus was most often found and this was 40% by volume.  Other main Classes 
were Amphipoda 12.6% and unidentified Crustacea and Polychaeta 6.8% each. 
 
Environmental data  (SCR Doc. 00/73).  The water mass over the Flemish Cap is a mixture of 
Labrador Current and North Atlantic Current waters.  Oceanographic data from the summer of 
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1999 on the Flemish Cap were presented and compared to the long-term (1961-90) average, and to 
summer conditions during subsequent years.  The cold near-surface temperatures (0.5 to 2.0oC 
below normal) experienced over the Cap during 1993, 1995 and 1996 had warmed 0.5 to 1.5oC 
above normal in July of 1997 and increased to 2oC above normal by the summer of 1998 and 
1999.  Surface temperatures during the summer of 2000 decreased somewhat but remained above 
normal in some areas of the Cap.  Bottom temperatures on the Cap were slightly below normal 
during 1997, up to 0.5-1oC above normal during 1998 to 1999 and near normal during the summer 
of 2000.  Upper layer (top 100 m) salinities were above the long-term mean (by 0.2-0.5 PSU) 
during 1997-99, but were otherwise about normal.  In general the colder than normal temperatures 
experienced over the continental shelf and on the Flemish Cap from the late-1980s up to 1995 
moderated by the summer of 1996 and continued above normal until July 1999.  During the 
summer of 2000 the measurements show evidence of a reversal in the recent warm trend in some 
areas of the water column. As in previous years, summer chlorophyll levels in the upper 100-m of 
the water column over the Cap were higher compared to the adjacent Grand Bank. Dissolved 
oxygen levels were about normal for the region.  Both the measured currents and the geostrophic 
estimates, while showing considerable differences and variability between years, indicate a 
general anticyclonic circulation around the Flemish Cap. 

 
  iv) Estimation of stock parameters (SCR Doc. 00/ 87)  
 

STACFIS attempted to assess the shrimp stock in Div. 3M based on age disaggregated survey 
results and CPUE series derived from the commercial fleets.  The data and analysis presented were 
discussed and were found not to represent a long enough series to be considered reliable for 
evaluation of the stock.  However it was recognised that this was a first step towards the 
formulation of a structured production model that could improve information on projections of 
stock biomass and catches under different management option scenarios. 
 

c) Assessment Results  
 

Commercial CPUE. Standardized catch rates declined between 1993 and 1994, fluctuated without trend 
until 1997, increased in 1998 and remained stable thereafter. The unstandardized CPUE series is not 
considered to be reflective of stock status. 
 
Recruitment.  The 1997 year-class is indicated to be below average in 1999 and the 1998 year-class in 
2000 is the lowest observed.    
 
Spawning Stock Biomass.  Indices of female biomass from the EU-surveys were relatively stable between 
1994 and 1997.  The female biomass increased significantly from 1997 to 1998, remained high in 1999 
and declined in 2000.  Icelandic CPUE indicated female biomass to be low in 2000.  Index of female 
biomass from Faroese surveys varied without a trend.   
 
State of the Stock.  STACFIS is unable to estimate absolute stock size. Biomass and SSB are indicated to 
be higher in 1998-2000 than in 1994-1997.  The 1997 and 1998 year-classes appear to be below average. 
 
STACFIS considers it important to recognize that its ability to assess the resource will improve with the 
continuation of a series of research surveys directed for shrimp, particularly if a juvenile bag is used.  
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 d) Research Recommendations         
 
  STACFIS recommended that, for shrimp in Div. 3M:  
 

- number-at-age from the EU survey results should be estimated to provide insights into mortality 
and year-class strengths. 

 
  -  work on age structured population models should be continued. 
 
 
2. Northern Shrimp (Pandalus borealis) in Subareas 0 and 1 (SCR Doc. 00/77, 78, 79, 81, 84, 86) 
 

a) Introduction 
 

The shrimp stock off West Greenland is distributed in Div. 0A and Subarea 1 and the entire shrimp stock 
is assessed as a single population. The Greenland fishery exploits the stock in Subarea 1 (Div. 1A to 1F) 
in offshore and inshore areas (primarily Disko Bay). The Canadian fishery has been restricted to Div. 0A 
since 1981.  
 
Three fleet components, one from Canada and two from Greenland (vessels above and below 80 GRT) 
participated in the fishery since the late-1970s. The Canadian fleet and the Greenland large-vessel fleet 
have been restricted by areas and quotas since 1977. The fishery by the Greenland small-vessel fleet was 
unrestricted until January 1997, when quota regulation was imposed. The use of a sorting grid with 22 
mm bar distance to reduce by-catches of fish is mandatory for both the Greenland large-vessel fleet and 
the Canadian fleet. Discarding of shrimp is prohibited. 
 
Overall catches increased until 1992.  From 1993 to 1998 catches decreased to a level of 66 000 tons. In 
1999 catches increased again to 76 500 tons, and catches in 2000 is projected to be at the 1999 level, 
based on 10 months (January to October 2000) data (Fig. 2.1).  
 
Recent nominal catches and advised TACs (tons) for shrimp in Div. 0A and Subarea 1 are as follows: 

 
 1990 1991 1992 1993 1994 19951 19961 19971 19981 19991  20001,2 
 
Div. 0A Total   6 177   6 788   7 493   5 491   4 766   2 361    2 623     517     954   2 500  2 500 
 
SA 1 Offshore 49 554 52 834 58 664 52 280 53 693 51 900  49 251 50 483 55  655 56 968 54 000 
SA 1 Inshore 13 630 16 258 20 594 17 843 18 118 16 429  17 359 13 517    9 515 17 017 20 000 
 
SA 1 Total 63 184 69 092 79 258  70 123 71 811 68 329  66 610 64 000  65 170 73 985   74 000  
 
SA 0+1 Total 69 361 75 880 86 751 75 614 76 577 70 690  69 233 64 517  66 124 76 485   76 500 
 
0+1 offshore catch 55 731 59 622 66 157 57 771 58 459 54 261 51 874 51 000 56 635 59 468   56 500 
0+1 recomm. TAC3 50 000 50 000 50 000 50 000 50 000 60 000 60 000 60 000 55 000 65 000   65 000 

1  Provisional (STACFIS estimates of catches from 1995-2000). 
2  Catches projected to end of 2000. 
3  Until 1994 the advised TAC was only for offshore south of 71°N. After 1994, the advised TAC included offshore north 

of 71°N and inshore. 
 

 
The nominal catch of shrimp in the offshore areas of Subarea 1 and the adjacent part of Subarea 0 (Div. 
0A) increased from less than 1 000 tons before 1972 to almost 43 000 tons in 1976. Catches fluctuated 
thereafter and stabilized around a level of 54 000 tons during 1985-88, then increased to about 66 000 
tons in 1992 and decreased thereafter to about 51 000 tons in 1997. Since then total catch in the offshore 
areas increased again to 59 500 tons in 1999. Catches in 2000 are projected to be at the 1999-level.  The 
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Canadian fishery in Div. 0A amounted to about 2 500 tons in 1995 and 1996, declined to under 1 000 
tons in 1997 and 1998. 2 500 tons has been reported in 1999 and 2 500 is reported up to October 2000. 

 

 
Fig. 2.1.  Shrimp in Subareas 0 and 1: total catches (2000 projected to the end of the year). 

 
 

Until 1988, the fishing grounds in Div. 1B have been the most important. Since then, a southward shift in 
the offshore fishery has taken place, and from 1990 catches in Div. 1C and 1D have exceeded those from 
Div. 1B. At the end of the 1980s, exploitation began in Div. 1E and 1F, and catches from these areas now 
account for about 20% of the total catch. The distribution of the fishery has not changed since 1996. 
 
The West Greenland inshore shrimp fishery was relatively stable from 1972 to 1987 with estimated 
catches of 7 000-8 000 tons annually (except for 10 000 tons in 1974).   Inshore catches in recent years 
have increased to over 20 500 tons in 1992, but decreased to 9 515 tons in 1998. Catches in 1999 
increased again to 17 000 tons and preliminary data for 2000 (January-October) suggest catches at the 
same level as in 1999. During the 1990s inshore catches have accounted for about 25% of the total catch 
in Subarea 1. 
 

 b) Input Data 
 

i) Commercial fishery data 
 

Fishing effort and CPUE. Catch and effort data from the shrimp fishery were available from 
fishing records from Canadian vessels in Div. 0A and from Greenland logbooks for Subarea 1 
(SCR Doc. 00/81). 
 
A standardized catch rate (CPUE) index (Fig. 2.2) was presented (SCR Doc. 00/81). CPUE data 
from Greenland vessels above 50 GRT fishing in Subarea 1 and Canadian vessels fishing in Div. 
0A were used in multiplicative models to calculate annual catch rate indices. One unified time 
series covering 1976-2000 was calculated. All fleets included in the analysis mainly exploit 
shrimp greater than 16 mm carapace length. The CPUE indices are therefore indicative of the 
older male and the female stock combined.  
 
The standardized CPUE series showed an increasing trend in the 1990s. The projected 2000 
value marks the highest value of continuously increasing trend since the early-1990s.  
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Fig. 2.2.   Shrimp in Subareas 0 and 1: standardized CPUE index. 
 
 
 
The standardized CPUE of male shrimp increased steadily from 1990 to 1999 (Fig. 2.3), while the 
CPUE of female remained relatively constant during the same period. CPUE of male shrimp in 
2000 decreased, while the female CPUE increased in 2000 compared to the 1999-level (numbers 
of shrimp in the catch is divided by standardized effort). 

 
 

 
 

Fig. 2.3. Shrimp in Subareas 0 and 1: CPUE indices of male and female component of West 
Greenland shrimp stock 1991-2000 (indices are standardized to the number of females 
in 2000).  

 
 



STACFIS 8-15 Nov 2000 

 

253 

Catch composition.  Length frequency data were obtained by observers in the commercial fishery 
in Div. 0A from 1991 to 1998, and in Subarea 1 from 1991 to 2000 (SCR Doc. 00/81). The 
proportion of males in the catch increased from 30-40% in 1991-92 to 60-70% between 1995-99. 
In 2000 the proportion of males decreased again to the early-1990s level.  The length-frequency 
distribution of the 2000 catches showed good representation of all sizes.  

  ii) Research survey data 
 

Greenland trawl survey. Stratified-random trawl surveys have been conducted since 1988 in 
offshore areas (Subarea 1 and Div. 0A) and since 1991 in inshore Subarea 1 (SCR Doc. 00/78). In 
1990 and from 1993, the survey extended further south into Div. 1E and 1F. 
 
The design of the survey and the analysis of the resulting data were reviewed in 1998 and 1999 
and some changes were suggested.  Among those that could modify the design and executions of 
the survey were a) shorten the tows; b) use buffered random sampling to choose trawl stations; c) 
fix the location of some stations from year to year; d) review the allocation of stations. Most of 
these suggestions were simultaneously implemented in the 1999 and 2000 survey. About 50% of 
the stations from the surveys in 1998 and 1999, randomly chosen, were repeated as fixed stations 
in the surveys in 1999 and 2000, respectively. The remainder of the stations was re-selected, using 
the above-mentioned buffer zone method, and using the fixed stations as already chosen stations.  
 
Analyses show that fixing stations increases the reliability of estimated changes in biomass (SCR 
Doc. 00/86). The mean tow length in 2000 was about 27 minute and therefore shorter than in 
previous years. Analyses show that this would raise the biomass index upward with 8% relative to 
1998; no correction has been applied in this document for this effort. 
 
The survey estimates of biomass ('000 tons) are as follows: 
 

  1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999  2000 

 
Offshore (Div. 
    1A-1F, 0A) 183 181 182 122 178 223 231 170 195 154 232 226 266 

Inshore  
  (Div.  1A) 471 471 471 51 47 34 40 47 54 52 62 61  84 

Total 230 228 228 173 225 257 271 217 249 206 293 287 350 

 
1     No inshore survey in 1988-90. 47 000 tons is the average of the biomass inshore from 1991-97. 
 

 
Biomass. During the period of stratified random surveys in the offshore areas of shrimp 
distribution  the  biomass  estimates  have indicated a good stability until 1998 around a level of 
250 000 tons, apart from somewhat lower values in 1991, 1995 and 1997(SCR Doc. 00/78). From 
1998 an increase was observed with record high estimated biomass in 2000 (Fig. 2.4).  

The biomass in 2000 had a fairly traditional distribution with high densities in Disko Bay and in 
the deeps between the shallow banks along the coast, especially in Sukkertoppen and 
Holsteinsborg Deeps.  
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Fig. 2.4. Shrimp in Subareas 0 and 1: Survey estimates of biomass from inshore and offshore 

surveys, ± 1 standard error. 1988-90 includes an average of 47 000 tons for the inshore 
area. 

 
 

Sex and length composition. Estimated total number (× 109)  of shrimp in the survey area 
(including both inshore and offshore areas) from 1988 to 2000 is as follows: 
 
Year Males  Females  Total Males, %  Females, % 

 
19881 24.3 9.9 34.2 71.0 29.0 
19891 35.0 7.6 42.5 82.2 17.8 
19901 28.5 10.0 38.5 74.1 25.9 
1991 17.4 6.2 23.6 73.8 26.2 
1992 29.7 7.3 36.9 80.3 19.7 
1993 35.5 9.7 45.2 78.5 21.7 
1994 33.9 10.9 44.8 75.7 24.3 
1995 29.2 7.9 37.1 78.7 21.3 
1996 41.4 8.1 49.5 83.7 16.3 
1997 29.5 7.6 37.0 79.6 20.4 
1998 42.9 11.5 54.5 78.8 21.2 
1999 44.8 11.3 56.2 79.9 20.1 
2000 66.7 12.7 79.4 84.0 16.0 
 

1          No inshore survey in 1988-90. The numbers in 1988 to 1990 represent an average of the estimated 
        numbers of shrimp inshore from 1991-97 added to the actual estimates from the offshore area. 
 
 
Estimated total number of shrimp in 2000 was higher than all other years, and numbers of both male 
and female are the highest on record.  
 
The overall length-frequency distributions for the offshore area in 2000 showed a number of distinct 
male modes (at 9, 15, 19-20 and 22 mm CL), a mode of primiparous females at 24.5 mm CL and one 
of multiparous females at 26.5 mm CL. As in 1999 the presence of several male groups is promising 
in terms of recruitment to the female group in coming years.  
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Inspection of overall length-frequencies by the deviation method and a preliminary modal analysis of 
offshore and inshore length distributions indicate a change between 1997 and 1998 to faster growth. 
At the same time age at sex reversal appears to have changed from six years to five years. 
 
A recruitment index (shrimp less than 17 mm CL, mainly age 2) show an increasing trend since 
1997 with the 2000 value the highest since 1993, the beginning of the time series (Fig. 2.5). 
 
The index of exploitation rate for 1988-2000 derived from the catch/biomass ratio is presented in 
Fig. 2.6. 
 

 
 

Fig. 2.5. Shrimp in Subareas 0 and 1: total female biomass index (inshore and offshore) and 
index for recruit for 1993-2000 (shrimp CL less than 17 mm, mainly age 2). 

 

 
Fig. 2.6.   Shrimp in Subareas 0 and 1: index of exploitation rate 1988-2000. 
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  iii) Other studies 
 

Spatial structure of the resource of P. borealis: results from an experimental trawl survey in the 
Sukkertoppen Deep were presented (SCR Doc. 00/79). Pandalus borealis was experimentally 
fished in the Sukkertoppen Deep off West Greenland in July 2000. Trawl stations were fished 
along transects at 300, 350 and 400 m as pairs of contiguous 15-minute tows, pairs being 
separated by a distance equivalent to a 30-minute tow. Each of the 50–60 km long transects 
comprised 19 or 20 tows. The design, of tows disposed in spaced pairs, proved an effective 
method of investigating both short-range and longer-range variation in density of the resource.  
This study indicated strongly that short-range variation in the density of P. borealis was much 
smaller than long-range variation and long tows would probably be unnecessary for getting 
adequate information about local densities. It indicated large long-range variation, with density 
changing by a factor of about 6, on average, in 20 km. The only limitation of the study was the 
restricted size of its study area. However, its conclusions do not contradict those of analyses of the 
data from the entire West Greenland survey area. 
 
Occurrence of Pandalus montagui in trawl survey samples from NAFO Subareas 0+1 were 
reported (SCR Doc. 00/77). Since 1988, Greenland Institute of Natural Resources has conducted 
annual stratified-random survey in the distribution area of Pandalus borealis off West Greenland. 
Pandalus montagui has occurred frequently as by-catch in a large part of the surveyed area. Large 
variations in biomass are indicated, but no clear trend can be seen. However, as the survey design 
has been made with reference to the distribution of P. borealis, too few stations in the distribution 
area of P. montagui have been applied to give reliable estimates of the biomass. Compared to the 
stock of P. borealis, P. montagui occur in shallower water mainly in depths between 150 and 200 
m. Compared to the biomass estimates of P. borealis the biomass estimates of P. montagui have 
normally been 1-2 % of the former, apart from two years with higher values (9 and 5%, 
respectively). 

 
 c) Assessment Results 
 

CPUE. The standardized CPUE series showed an increasing trend in the 1990s. The provisional 2000 
value is the highest since the early-1990s. Catch rates of female shrimp showed an increasing trend 
since 1995.  
 
Recruitment. The recruitment index (shrimp less than 17 mm CL, mainly age 2) showed an increasing 
trend since 1997 with the 2000 value the highest since 1993, the beginning of the time series. 
 
SSB. SSB (female biomass) showed an increasing trend since 1997 and the value in 2000 is the highest 
observed in the time series began in 1988.  
 
Exploitation rate. An approximate exploitation rate (ration of catch to survey biomass) showed a 
declining trend since the early-1990. 
 
State of the Stock .  STACFIS is not able to provide estimates of absolute stock size. The indices of stock 
size show that both the recruitment and SSB estimates in 2000 are the highest observed. In addition the 
stock appears to be well represented by a broad range of size groups.  
 

 d) Research Recommendations 
 

  For shrimp in Div. 0A and Subarea 1, STACFIS recommended that: 
 

- an analysis of the length-frequency data of shrimp in order to obtain the age composition be 
conducted.   

 
- the effect of recent changes in survey design and execution be further studied. 
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3. Northern shrimp (Pandalus borealis) in Denmark Strait (SCR Doc. 00/75, 76) 
 
 a) Introduction 
 

The fishery started in 1978 and, up to 1993, occurred primarily in the area of Stredebank and Dohrnbank 
as well as on the slopes of Storfjord Deep, from approximately 65°N to 68°N and between 26°W and 
34°W. In 1993 a new fishery began in the areas south of 65°N down to Cape Farewell. Availability of 
fishing grounds depends heavily on ice conditions at any given time.   The use of a sorting grid with 22 
mm bar distance to reduce by-catch of fish has been mandatory since October 2000.  Discarding of 
shrimp is prohibited. 
 
Except for 1978, when trawlers from Iceland started the exploitation in the northern area, this fishery has 
been multinational throughout its history. 
 
Total catches increased rapidly  to  about  12 000  tons  in  1987  and  1988,  declined thereafter to about 
7 500 tons in 1992 and 1993 and increased again to about 11 500 tons in 1997. Catches in recent years 
have been at a level of about 9 500 tons. Catches in the northern area decreased from 7 500 tons in 1993 
to about 3 000 tons in 1996, but increased to about 4 000-4 500 tons in recent years. Catches in the 
southern area increased from 1 500 tons in 1993 to about 7 500 tons in 1997 and have decreased since to 
about 5 000 tons.   
 
Recent nominal catches (tons) as estimated by STACFIS are summarized in the following table and Fig. 
3.1: 
 

 1990 1991 1992 1993 1994 19951 19961 19971 19981 19991 20002 

North of 65°N 
  Greenland EEZ  9 994 8 192 5 764 3 563 3 359 4 823 2 351 1 300  3 115 3 223 3 273 
  Iceland EEZ   281   465 1 750 2 553 1 514 1 151   566 2 856  1 421 769 56 

Sub-total 10 275 8 657 7 514 6 116 4 873 5 974 2 917 4 156 4 536 3 992 3 329 

South of 65°N 
  Greenland EEZ     -     -     - 1 532 4 939 3 532 6 796 7 433 4 785 5 475 4 533 

Total 10 275 8 657 7 514 7 648 9 812 9 506 9 713 11 589 9 321 9 467 7 862 

Recommended  
       TAC    10 000 10 000 8 000 5 000 5 000 5 000 5 000 5 000 5 000 9 600 9 600 

 
1    Provisional catches as estimated by STACFIS. 
2   Catches January to 1 November 2000.  
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   Fig. 3.1. Shrimp in Denmark Strait: nominal catches (January to 1 November in 2000). 

 
 

 b) Input Data 

   i) Commercial fishery data 

Fishing effort and CPUE. Catch and effort (hours fished) from logbooks were available from 
Greenland, Norway, Iceland, Faroe Islands and EU-Denmark since 1980 and from EU-France for 
the years 1980 to 1991.  
 
In  the  northern  area,  between  1981  and  1989,  total  unstandardized  effort  increased  from 
about 20 000 hours to more than 100 000 hours, declining again to about 20 000 hours in 1999. 
The January to October effort as projected to the end of 2000 is at the same level as in 1999. In the 
southern area, effort increased from about 11 000 hours in 1993 to 26 300 hours in 1997 and 
remained at about 10 000 hours in 1999 and 2000 (projected). For the total area effort increased 
from 20 000 hours in 1981 to more than 100 000 hours in 1989 and afterwards declined steadily to 
31 000 hours in 1999. 
 
Standardized catch rates based on logbook data from Danish, Faroese and Greenlandic vessels in 
the Greenland zone in the northern area show a continuous decline from 1987 to 1993 and an 
increasing trend in the following years (available data for 2000 were too scarce to be included in 
the model - Fig. 3.2). A standardized catch-rate series for the same fleets in the southern area also 
showed an increasing trend from 1993 (Fig. 3.3). A standardized catch-rate index for the fishery of 
Icelandic vessels in the Icelandic zone (part of the northern area fished exclusively by Icelandic 
vessels) fluctuated from 1987 to 1997, but shows a decreasing trend in recent years (Fig. 3.4). A 
combined standardized catch-rate index for the total area, calculated from the indices for each 
area, showed a decrease from 1987 to 1993 and an increasing trend in the subsequent years (Fig. 
3.5). 
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Fig. 3.2. Shrimp in Denmark Strait: annual standardized CPUE-indices (relative units) with ± 1 

standard error calculated from logbook data from Danish, Faroese and Greenlandic 
vessels in the area north of 65°N, Greenlandic zone. 

 

 
Fig. 3.3. Shrimp in Denmark Strait: annual standardized CPUE-indices (relative units) with ± 1 

standard error calculated from logbook data from Danish, Faroese and Greenlandic 
vessels in the area south of 65°N, Greenlandic zone. 
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Fig. 3.4. Shrimp in Denmark Strait: annual standardized CPUE-indices (relative units) with ± 1 

standard error calculated from logbook data from Icelandic vessels in the area north of 
65°N, Icelandic zone. 

 

 
 
Fig. 3.5. Shrimp in Denmark Strait: annual standardized CPUE-indices (relative units) with ± 1 

standard error combined for all areas. 
 
 
Biological data. Samples from the Greenlandic fishery in the northern area indicated that the 
catches in the late-1980s and during the 1990s were dominated by females except for 2000, where 
males were more abundant. Samples from the Greenlandic fishery in the southern area showed a 
dominance of males in most years, except for 1994, when females were most numerous. For the 
total area several year-classes of male and female shrimp were evident in sampling data in recent 
years, and the male component was well represented at carapace lengths between 20 and 27 mm.  
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Commercial sampling of this fishery has generally been at a very low level but has improved in 
recent years. Available length information is however not representative of catch composition 
because of incomplete coverage over time and areas. 

 
d) Research survey data 

  No surveys have been conducted since 1996.  

e) Assessment Results  

Commercial CPUE. Combined standardized CPUE indices for the total area declined from 1987 to 1993 
and increased thereafter back to approximately the same level in 1999 as in 1987. 

Recruitment.  No recruitment estimates were available.  

Biomass.  No direct biomass estimates were available. 

State of the stock . STACFIS is not able to provide estimates of absolute stock size. Standardized CPUE 
data for all the areas combined indicate a general increasing trend in fishable biomass since 1993. Several 
year-classes of male and female shrimp are evident in the sampling data in recent years. 
 
Insufficient commercial data and a lack of survey data along with uncertainty on stock structure make 
assessment of this stock difficult. 

 
f) Research Recommendations 

 
  For shrimp in Denmark Strait, STACFIS recommended that: 
 

- a survey be conducted, to provide fishery independent data of the stock throughout its range, 
 

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

 
 
4. Northern shrimp (Pandalus borealis) in Divisions 3LNO (SCR Doc. 00/72, 85) 
 

a) Introduction 
 

The main component of the shrimp stock within Div. 3LNO is distributed along the edge of the Grand 
Banks within depths ranging from 184-549 m.  The Faroese have been exploiting this stock since 1993.  
In 1999, Canada undertook exploratory fisheries along the edge of the Grand Banks.   
 
For 2000 a 6 000 ton quota was implemented.  The quota restricted fishing to Div. 3L, and to depths 
ranging from 200-500 m.  Large (>500 ton) and small (<500 ton) Canadian vessels share a 5 000 ton 
quota that restricts fishing within the EEZ.  Non-Canadian fleets were granted a 1 000 ton quota that 
restricted fishing to the NRA in Div. 3L.  All vessels fishing this stock were required to utilize a 
Nordmore sorting grate with a maximum bar spacing of 22 mm, to reduce the by-catch of groundfish. 
 
Recent catch and TACs (tons) are as follows (Fig. 4.1). 

 
Year 1993 1994 19951 19961 19971 19981 19991 20001,2 

 
Catch 1 789 356 0 79 485 515 827 4 113 
TAC        6 000 

 
1    Provisional (STACFIS estimates). 
2   Catches to 1 November. 
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Fig. 4.1.   Shrimp in Div. 3LNO: catches and TAC. 

 
 
 b) Input data 

 
  i) Commercial fishery data 

 
Fishing effort and CPUE.  Catch and effort data were available from all fleets participating in 
this fishery (SCR Doc. 00/85). 
 
The catch rates for small vessels were higher than 300 kg/hr.  Large vessels and non-Canadian 
fleets experienced catch rates ranging from 460-2 000 kg/hr. (SCR Doc. 00/72).  Provisional 
catches up to 1 November 2000 were 4 113 tons.  It is projected that quotas will be reached.   
 
Catch, effort and CPUE were produced from Faroese logbook data.  In Div. 3L the total annual 
CPUE for twin trawls increased from 681 kg/hr in 1998 to 746 kg/hr in 1999.  The annual catches 
were 523 tons and 706 tons during 1998 and 1999, respectively. 

 
Catch composition.  Length frequency data were obtained by observers in the commercial 
fishery. Approximately 40% of the commercial catch consisted of males.  There was good 
representation of all sizes of shrimp within the 2000 commercial length distributions.  
 
Groundfish by-catch.  Distributional plots (SCR Doc. 00/85) indicate that the shrimp fishery 
overlaps with several groundfish species presently under moratoria.  Based upon a sample of 62 
tons of shrimp the following table indicates the portion of by-catch per ton of shrimp. 
 

 
Species By-catch (kg/ton) 
 
Atlantic cod 0.6 
American plaice 3.9 
Redfish 3.0 
Greenland halibut 7.6 
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Atlantic cod and redfish are at very low biomass and abundance levels , therefore, any by-catch 
could prove detrimental to stock recovery. 
 

  ii) Research survey data 
 

Canadian multi-species survey.  Collections of shrimp have been a regular part of the Canadian 
multi-species survey each autumn since 1995, and each spring since 1999. During the spring of 
2000, a juvenile shrimp bag was sewn into the belly of the trawl in an attempt to obtain a 
recruitment index of northern shrimp. 
 
Biomass.  Biomass and abundance steadily increased until 1998 and remained stable in 1999.  The 
sharp increase in the estimated biomass in spring 2000 was attributed to two anomalously high 
samples resulting in broad confidence intervals (Fig. 4.2). 
 

 
 
Fig. 4.2. Shrimp in Div. 3LNO: biomass estimates from Canadian multi-species surveys. 

 
 

Sex and length composition.  Estimated total number (109) of shrimp in Div. 3LNO from autumn 
1995 to spring 2000 are as follows: 
 
Survey Males  Females  Total Males %  Female % 

 
Autumn 1995 1.3 0.8 2.1 60.5 39.5 
Autumn 1996 5.5 0.4 5.9 93.2 6.8 
Autumn 1997 7.7 2.9 10.5 72.8 27.2 
Autumn 1998 13.3 2.0 15.3 86.9 13.1 
Spring 1999 9.7 3.0 12.7 76.5 23.5 
Autumn 1999 10.4 2.6 13.1 79.8 20.2 
Spring 2000 17.0 8.0 25.0 67.8 32.2 
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As with the biomass estimates, the abundance of males and females increased over the first 3 
years of the survey time period.  Abundance of males and females remained stable until autumn 
1999 and then increased greatly during spring 2000.  The increase in the 2000 abundance 
estimates were due to 2 anomalously high survey catches.  In any year, at least 60 % of the 
population are males.   

 
Five distinct male modes  (at 8.5, 14.0, 17.0, 19.5 and 20.5 mm), a mode of transitional and 
primiparous females at 23.0 mm and one of multiparous females at 24.0 mm were present in the 
length frequency distributions for the year 2000.  Modal analysis indicated that the 1997 year-class 
is very strong, recruiting to the survey trawl during autumn 1999 and will recruit to the 
commercial gear during autumn 2000.   The estimate of the 1996 year-class is much smaller.  Sex 
reversal fluctuated between 20 and 21.5 mm throughout the time series, but usually occurred in 
shrimp 4 years of age. 
 
 

 
    Fig. 4.3. Shrimp in Div. 3LNO: total female biomass index and recruitment index using 2-

year-old male abundance from Canadian surveys. 
 

 
 c) Assessment Results  

 
Total Abundance and Biomass.   Both indices increased substantially between 1995 and 1998, remained 
stable and then doubled during spring 2000.  The latter increase was driven by two anomalous high 
catches resulting in high variances and broad confidence intervals. 
 
Recruitment.  The 2-year-old male abundance generally has been increasing since 1995. 
 
SSB.  SSB has been stable between 1997-99 but increased substantially during 2000.  However, this 
estimate is anomalously high due to 2 large catches. 
 
State of the Stock .  STACFIS is not able to provide estimates of absolute stock size. The stock appears to be 
well represented by a broad range of size groups. 
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IV.  OTHER BUSINESS 
 

1. Assessment Methodology 
 

STACFIS revised its report in accordance with the Scientific Council conclusions of September 2000 pertaining 
to standardized presentation of the stock assessment results.  As there were no age aggregated or structured 
analytical methods applied, survey series have also been presented in terms of spawning stock biomass and 
recruitment indices where applicable.  Approximations of exploitation rates expressed as the catch/biomass ratio 
were provided when data requirements were met. 

 
2. Adjournment 
 

There being no other business, the Chairman expressed his gratitude to the members of the Committee for their 
valuable contributions, especially from the Designated Experts, and to the Secretariat for the excellent support 
in any respect, and adjourned the meeting. 
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AGENDA I 
 

SCIENTIFIC COUNCIL MEETING, 1-15 JUNE 2000 
 

 
I. Opening (Chairman: W. B. Brodie) 
 
 1. Appointment of rapporteur 
 2. Adoption of agenda 
 3. Attendance of observers   
 4. Plan of work   
 5. Review of LAN use at meetings  
 6. Report of proxy votes (by Executive Secretary)   
 
II. Review of Scientific Council Recommendations in 1999 (see Appendix III) 
 
III. Implementation of Precautionary  Approach (PA) (see also Annex 1, note after Item 8) 
 
 1. Review of results of 1999/2000 Meetings 
 2. Future development 
 
IV. Fisheries Environment (STACFEN Chairman: M. Stein) 
 
 1. Opening 
 
 2. Chairman's introduction; report on intersessional activities  
 
 3. Invited lecture (W. Melle, IMR, Norway: "Climate-fish-plankton interactions") 
 
 4. Review of environmental conditions 
 
   a) Marine Environmental Data Service (MEDS) Report for 1999 
  
  b) Review of environmental studies in 1999 
    i)  Results from physical oceanographic studies  
    ii) Results from interdisciplinary studies  
 
   c) Overview of environmental conditions in 1999 
 
 5. Formulation of recommendations based on environmental conditions in 1999 
 
 6. Environmental indices (implementation in the assessment process; progress report) 
 
 7. Russian/German data evaluation (ICNAF/NAFO data; status report) 
 
 8. ICES/NAFO Symposium on Hydrobiological Variability, August 2001, Edinburg, UK (progress; formulation of 

recommendations) 
 
 9. National representatives  

 
 10. Other matters  
 
V.  Research Coordination (STACREC Chairman: R. K. Mayo) 
 
 1. Opening 
 
 2. Review of recommendations in 1999 
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 3. Fishery statistics  
 
  a) Progress report on Secretariat activities in 1999/2000 
   i) Acquisition of STATLANT 21A  and 21B reports for recent years  
   ii) Publication of statistical information 
   iii) Considerations on internet site for statistical data 
   iv) Interagency data harmonization (NAFO/FAO) 
   v) Elasmobranch species  
 
  b) CWP Sessions 2000/2001  
   i) Report on the CWP Intersessional Meeting, Copenhagen, 10-11 February 2000 
   ii) CWP 19th Session, July 2001 
    - Review of Agenda 
    - New proposals  
 
 4. Research Activities  
 
  a) Biological sampling 
   i) Report on activities in 1999/2000 
   ii) Report by National Representatives on commercial sampling conducted 
   iii) Report on data availability for stock assessments (by Designated Experts) 
 
  b) Biological surveys 
   i) Review of survey activities in 1999  (by National Representatives and Designated Exp erts) 
   ii) Surveys planned for 2000 and early -2001 
 
 5. Report of Working Group on Biological Information Database Exchange (Cod in Div. 3NO) 
 
 6. Report of the Working Group on NAFO Observer Protocol 
 
  a) Protocol for scientific data on Pilot Observer Program 
  b) Format on data from Pilot Observer Program for Scientific Council purposes  
 
 7. Review of SCR and SCS Documents  
 
 8. Other matters  
 
  a) Tagging activities  
  b) Conversion factors  
  c) Comparative fishing between Canada and EU -Spain  
  d) Other business 
 
VI. Publications (STACPUB Chairman: O. A. Jørgensen) 
 
 1. Opening 
 
 2. Review of recommendations in 1999 
 
 3. Review of STACPUB membership  
 
 4. Review of scientific publications since June 1999 
 
  a) Journal of Northwest Atlantic Fishery Science 
  b) NAFO Scientific Council Studies  
  c) NAFO Statistical Bulletin  
  d) Index and Lists of Titles  
  e) Others  
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 5. Production costs and revenues for Scientific Council publications 
 
  a) Review of costs and revenues  
  b) Consideration of publication of 2000 Special Session papers  
 
 6. Promotion and distribution of scientific publications 
 
  a) Invitational papers  
  b) Abstracts from Research Documents  
  c) NAFO Website 
  d) Scientific Citation Index (SCI) 
  e) CD-ROM versions of reports, documents  
  f) New initiatives for publications 
 
 7. Editorial matters regarding scientific publications 
 
  a) Review of Editorial Board  
  b) Progress review of publication of 1999 Symposium  
 
 8. Papers for possible publication 
 
  a) Review of proposals resulting from the 1999 Meetings 
  b) Review of contributions to the June 2000 Meeting 
 
 9. Other matters  
 
VII. Fisheries Science (STACFIS Chairman: H.-J. Rätz) 
 
 1. Opening 
 
 2. General review 

 
  a) Review of recommendations in 1999 
  b) General review of catches and fishing activity 
 
 3. Stock assessments  
 
  a) Stocks within or partly within the Regulatory Area, as requested by the Fisheries Commission with the 

concurrence of the Coastal State (Annex 1) (Shrimp in Div. 3M and Div. 3LNO will be undertaken 
during Scientific Council Meeting 8-15 November, 2000): 

 
  - Cod (Div. 3NO (monitor); Div. 3M) 
  - Redfish (Div. 3LN (monitor); Div. 3M) 
  - American plaice (Div. 3LNO (monitor); Div. 3M) 
  - Witch flounder (Div. 3NO) 
  - Witch flounder (Div. 2J+3KL (monitor)) 
  - Yellowtail flounder (Div. 3LNO) 
  - Squid (Subareas 3 and 4) (see also Annex 1, Item 3.f) 
  - Greenland halibut (Subareas 2 and 3)  
  - Capelin (Div. 3NO) 
  - Elasmobranchs (see Annex 1, Item 6)  
   - [Note also Annex 1, Item 8 concerning catches and/or discard s of juvenile fish] 
 
  b) Stocks within the 200-mile fishery zone in Subareas 0 to 4, as requested by Canada (Annex 2) 
 
  - Cod (Div. 2J + 3KL) 
  - [Note also Annex 2, Item 4 on by-catch of yellowtail flounder in Div. 3LNO] 
 



AGENDA 1-15 Jun 2000 

 

272 

  c) Stocks within the 200-mile fishery zone in Subarea 1 and at East Greenland as requested by Denmark 
(Greenland) (Annex 3) (Northern shrimp in Denmark Strait and off East Greenland will be undertaken 
during Scientific Council Meeting, 8-15 November 2000): 

 
  - Redfish (Subarea 1) (monitor) 
  - Other finfish (Subarea 1)(monitor) 
 
  d) Stocks overlapping the fishery zones in Subareas 0 and 1, as requested by Canada and by Denmark 

(Greenland) (Annexes 2 and 3)  (Northern shrimp in Subareas 0 and 1 will be undertaken during 
Scientific Council Meeting, 8-15 November 2000): 

 
   - Greenland halibut (Subareas 0 and 1) (see also Annex 2, Item 1 on SA 0 and 1 separately, SA 
        2+Div. 3K, and Div. 3LMNO) 
   - Greenland halibut (Subarea 0, Div. 1 offshore (see Annex 3) 
   - Greenland halibut (Div. 1 inshore) (see Annex 3) 
   - Roundnose grenadier (Subareas 0 and 1) (monitor) 
 
  e) Assessment of other stocks:  
 
   - Roughhead grenadier (Subareas 2 and 3) 
 
 4. Other matters  
 
  a) New Designated Experts  
  b) Other business 
 
VIII. Management Advice and Responses to Special Requests  
 
 1. Fisheries Commission (Annex 1) 
 
  a) Request for advice on TACs and other management measures for year 2001 
 
    Redfish in Div. 3M 
    Yellowtail flounder in Div. 3LNO 
    Squid in Subareas 3 and 4 
    Capelin in Div. 3NO 
    Greenland halibut in Subareas 2 and 3 
    Elasmobranchs (Annex 1, Item 6) 
 
  b) Request for advice on TACs and other management measures for the years 2001 and 2002 
 
    Cod in Div. 3M 
    American plaice in Div. 3M 
    Witch flounder in Div. 3NO 
 
  c) Special requests for management advice 
   i) Precautionary measures (Annex 1, Item 4) 
   ii) Squid in Subareas 3+4 (Annex 1, Item 3 f) 
   iii) Catches and/or discards of juvenile fish (Annex 1, Item 8) 
 
  d) Monitoring of stocks for which multi-year advice was provided in 1999 
 
    Cod in Div. 3NO, Redfish in Div. 3LN, American plaice in Div. 3LNO, Witch flounder in Div. 

2J+3KL 
 
 2. Coastal States (Annexes 2 and 3) 
 
  a) Request by Canada for advice: 
 
    Cod in Div. 2J + 3KL (Annex 2, Item 3) 
    By-catch of Yellowtail flounder in Div. 3LNO (Annex 2, Item 4) 
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  b) Request by Denmark (Greenland) for advice:  
 
    Redfish in Subarea 1 (monitor) 
    Other finfish (monitor) 
    Roundnose grenadier in Subarea 0+1 (monitor) 
 
  c) Request by Canada and Denmark (Greenland) for advice on TACs and other management measures: 
 
    Greenland halibut in Subareas 0+1 
 
 3. Scientific advice from Scientific Council on its own accord  
 
   Roughhead grenadiers in SA 2+3. 
 
IX. Future Scientific Council Meetings 2000 and 2001 
 
 1. Scientific Council Meeting and Special Session, September 2000 
 2. Scientific Council Meeting in November 2000 (assessment of shrimp stocks) 

3. Scientific Council Meeting, June 2001 
4. Scientific Council Meeting and Symposium, September 2001 
5. Scientific Council Meeting, November 2001 (assessment of shrimp stocks) 

 
X. Arrangements for Special Sessions 
 

1. Progress report on Special Session in 2000: Workshop on Assessment Methods (Co-conveners: D. Rivard and 
C. Darby) 

2. Progress report on ICES/NAFO Symposium on Hydrobiological Variability in August 2001 
3. Progress report on Special Session in September 2001: Symposium on "Deep Sea Fisheries" 
4. Topic for Special Session in 2002. 

XI.           Report of the Working Group on Reproductive Potential (Chairman: E. A. Trippel) 

XII. Nomination and Election of Officers  

 1. Chairman STACFEN 

XIII. Review of Scientific Council working procedures/protocols  

 a) Adapting the form of advice to PA requirements  (see also Annex 1, note after Item 8) 
 b) NAFO Scientific Council observership at ICES ACFM meetings 
 c) STACPUB membership: elections 
 d) Review of proposed NAFO millennium publication "NAFO Century book"  
 
XIV. Other Matters  
 
 a) Report on FAO ACFR Working Party on Status and Trends of Fisheries, Nov/Dec 1999 
 b) Report on NAFO intersessional meetings 
 c) Participation at ICES ACFM meetings 1999-2000 
 d) Joint NAFO-ICES Working Group on harp and hooded seals  
 e) Other business 
 
XIV. Adoption of Committee Reports  

 a) STACFEN 
 b) STACREC 
 c) STACPUB 
 d) STACFIS 

XV. Scientific Council Recommendations to General Council and Fisheries Commission 

XVI. Adoption of Scientific Council Report  

XVII. Adjournment 
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ANNEX 1.   FISHERIES COMMISSION'S REQUEST FOR SCIENTIFIC ADVICE ON MANAGEMENT IN 2001 OF 
              CERTAIN STOCKS IN SUBAREAS 3 AND 4, INCLUDING SUPPLEMENTARY QUESTIONS 

ON DIVISION 3M SHRIMP FOR 2000 
 

1. The Fisheries Commission with the concurrence of the Coastal State as regards the stocks below which occur within its 
jurisdiction, requests that the Scientific Council, at a meeting in advance of the 2000 Annual Meeting, provide advice on the 
scientific basis for the management of the following fish and invertebrate stocks or groups of stocks in 2001: 

 
Redfish (Div. 3M) 
Yellowtail flounder (Div. 3LNO) 
Squid (Sub-areas 3 and 4) 
Shrimp (Div. 3M) 
Greenland halibut (Subareas 2 and Div. 3KLMNO) 
Capelin (Div. 3NO) 

 
2. The Fisheries Commission with the concurrence of the Coastal State as regards the stocks below which occur within its 

jurisdiction, requests that the Scientific Council, provide advice on the scientific basis for the management of the following 
fish stocks on an alternating year basis: 

 
Cod (Div. 3NO; Div. 3M) 
Redfish (Div. 3LN) 
American plaice (Div. 3LNO; Div. 3M) 
Witch flounder (Div. 3NO) 

 
To implement this system of asses sments in alternating years, all stocks were assessed in 1999 but advice pertained to 
different time periods to allow the introduction of the new scheme over time.  Consequently: 
 
• In 1999, advice was provided for 2000 and 2001 for American plaice in 3LNO, witch flounder in 2J3KL, cod in 3NO 

and redfish in 3LN. The next assessment of these stocks will thus be conducted in 2001.   
• In 2000, advice will be provided for 2001 and 2002 for cod in 3M, American plaice in 3M and witch flounder in 3NO.  

These stocks will then next be assessed in 2002. 
 

The Fisheries Commission requests the Scientific Council to continue to monitor the status of these stocks annually and, 
should a significant change be observed in stock status (e.g. from surveys) or in by-catches in other fisheries, provide 
updated advice as appropriate. 

 
3. The Commission and the Coastal State request the Scientific Council to consider the following options in assessing and 

projecting future stock levels for those stocks listed above: 
 

a) For those stocks subject to analytical-type assessments, the status of the stocks should be reviewed and management 
options evaluated in terms of their implications for fishable stock size in both the short and long term.  As general 
reference points, the implications of fishing at F0.1, F1999 and Fmax in 2001 and subsequent years should be evaluated.  
The present stock size and spawning stock size should be described in relation to those observed historically and those 
expected in the longer term under this range of options. 

 
Opinions of the Scientific Council should be expressed in regard to stock size, spawning stock sizes, recruitment 
prospects, catch rates and TACs implied by these management strategies for the short and the long term.  Values of F 
corresponding to the reference points should be given.  Uncertainties in the assessment should be evaluated. 
 

b) For those stocks subject to general production-type assessments, the time series of data should be updated, the status of 
the stock should be reviewed and management options evaluated in the way described above to the extent possible.  In 
this case, the general reference points should be the level of fishing effort or fishing mortality (F) which is calculated to 
be required to take the MSY catch in the long term and two -thirds of that effort level. 

 
c) For those resources for which only general biological and/or catch data are available, few standard criteria exist on 

which to base advice.  The stock status should be evaluated in the context of management requirements for long-term 
sustainability and the advice provided should be consistent with the precautionary approach. 

 
d) Spawning stock biomass levels that might be considered necessary for maintenance of sustained recruitment should be 

recommended for each stock.  In those cases where present spawning stock size is a matter of scientific concern in 
relation to the continuing reproductive potential of the stock, management options should be offered that specifically 
respond to such concerns. 
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e) Presentation of the results should include the following: 
 

I. For stocks for which analytical-type assessments are possible: 
 

• a graph of historical yield and fishing mortality for the longest time period possible; 
• a graph of spawning stock biomass and recruitment levels for the longest time period possible; 
• a graph of catch options for the year  2001 and subsequent years over a range of fishing mortality rates (F) at 

least from F0.1 to Fmax; 
• a graph showing spawning stock biomass corresponding to each catch option; 
• graphs showing the yield -per-recruit and spawning stock per recruit values for a range of fishing mortalities. 

 
II. For stocks for which advice is based on general production models, the relevant graph of production on fishing 

mortality rate or fishing effort. 
 

In all cases, the three refe rence points, actual F, F0.1 and Fmax should be shown.   
 

f) Squid (Illex) in Subareas 3 and 4 is a short -lived species such that a change in productivity regime could be sudden.  
The Scientific Council is requested to develop an in -season indicator of productivity level based on results from the 
annual July survey of the Scotian-Shelf and any other source of data. If it is not considered possible to develop an in-
season indicator, the Scientific Council is requested to comment on the research that would be required to develop such 
an indicator.  The Scientific Council is also requested to review the protocol outlined in FC Working Paper 99/18 and 
to advise on possible modifications to ensure its applicability on the long term, including a level of TAC which would 
be applicable during the high productivity regime. 

 
4. Noting the progress made by the Scientific Council on the development of a framework for implementation of the 

Precautionary Approach, the Fisheries Commission requests that the Scientific Council provide, in their June  2000 report, 
the following information for the 2000 Annual Meeting of the Fisheries Commission for stocks under its responsibility 
requiring advice for 2001, or 2001 and 2002, as per Section 2 (i.e. cod in 3M, American plaice in 3M, yellowtail flounder in 
3LNO, witch flounder in 3NO, redfish in 3M, Greenland halibut in SA 2+3KLMNO, capelin in 3NO, shrimp in 3M and 
squid in SA 3+4): 

 
a) the limit and target precautionary reference points described in Annex II indicating areas of uncertainty (when 

precautionary reference points cannot be determined directly, proxys should be provided);  
b) information including medium term consideration and associated risk or probabilities which will assist the Commission 

to develop the management strategie s described in paragraphs 4 and 5 of Annex II in the Agreement; 
c) information on the research and monitoring required to evaluate and refine the reference points described in paragraphs 

1 and 3 of Annex II of the Agreement;  these research requirements should be set out in order of priority considered 
appropriate by the Scientific Council;  

d) any other aspect of Article 6 and Annex II of the Agreement which the Scientific Council considers useful for 
implementation of the Agreement's provisions regarding the precautionary approach to capture fisheries; 

e) propose criteria and harvest strategies for re -opening of fisheries and for new and developing fisheries; and 
f) to work toward the harmonization of the terminology and application of the precautionary approach within relevant 

advisory bodies. 
 
5. With regard to shrimp in Divisions 3LNO, the Fisheries Commission, with the concurrence of the Coastal State, requests 

that the Scientific Council: 
 

a) provide information on the fishing mortality on shrimp in Divisions 3LNO in recent years, as well as information on 
by-catches of groundfish in 3LNO shrimp fisheries; 

b) provide information on abundance indices and the distribution of the stock in relation to groundfish resources, 
particularly for the stocks which are under moratorium;  

c) provide information on the distribution of shrimp in Divisions 3L, 3N and 3O, as well as describe the relative and 
seasonal distribution inside and outside the NAFO Regulatory Area; and 

d) provide information on annual yield potential for this stock. 
 
6. The Scientific Council is requested to summarize all available information from the Convention Area on catches of 

elasmobranchs, by species and by the smallest geographical scale possible.  The Scientific Council is requested to review 
available information from research vessel surveys on the relative biomass and geographic distribution of elasmobranchs by 
species, and to quantify the extent of exploitation on these resources. Further, the Scientific Council is requested to initiate 
work leading to the development of precautionary reference points.  
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7. The Scientific Council is requested at its November 11-17, 1999 meeting to evaluate, on the basis of the best data available, 
whether the provision for a Div. 3M shrimp closure in FC Working Paper 99/16 would be a precautionary approach-based 
measure and if so, whether proposed area and timing of the closure are appropriate.  

 
8. The Scientific Council is requested to compile and review all information on catches and/or discards of juvenile fish in the 

various NAFO fisheries.  The Scientific Council is requested to describe and evaluate the effectiveness of additional 
technical management measures aiming at reducing catches of juvenile fish and male shrimp in the various NAFO fisheries. 

 
With respect to elements 3 and 4, the Scientific Council is advised that additional or revised requests may arise from the next 
meeting of the joint FC-SC Working Group on the Precautionary Approach.* 
 
*   [Note :  Meeting was held 29 February -2 March 2000.] 

 
 
 
 

ANNEX 2.  CANADIAN REQUEST FOR SCIENTIFIC ADVICE ON MANAGEMENT IN 2001 
OF CERTAIN STOCKS IN SUBAREAS 0 TO 4  

 
1. Canada requests that the Scientific Council, at its meeting in advance of the 2000 Annual Meeting of NAFO, subject to the 

concurrence of Denmark (on behalf of Greenland) provide advice on the scientific basis for management in 2001 of the 
following stocks:  

 
       Shrimp (Subareas 0 and 1) 
       Greenland halibut (Subareas 0 and 1) 
 
 The Scientific Council has noted previously there is no biological basis for conducting separate assessments for Greenland 

halibut throughout Subareas 0-3, but has advised that separate TACs be maintained for different areas of the distribution of 
Greenland halibut.  The Council is a sked therefore, subject to the concurrence of Denmark (on behalf of Greenland) as 
regards Subarea 1, to provide an overall assessment of status and trends in the total stock throughout its range and comment 
on its management in Subareas 0+1 for 2001.  In particular, the Council is asked to advise on appropriate TAC levels 
separately for SA 0+1, for SA 2+Division 3K and for Divisions 3LMNO, and to make recommendations on the distribution 
of fishing effort within each of these three geographic areas.   

 
 With respect to shrimp, it is recognized that the Council may, at its discretion, delay p roviding advice until later in the year, 

taking into account data availability, predictive capability, and the logistics of additional meetings. 
 
2. Canada requests the Scientific Council to consider the following options in assessing and projecting future  stock levels for 

those stocks listed above: 
 
 a) For those stocks subject to analytical-type assessments, the status of the stock should be reviewed and management 

options evaluated in terms of their implications for fishable stock size in b oth the short - and long-term.  The 
implications of no fishing as well as fishing at F0.1 and F1999 in 2001 and subsequent years should be evaluated in 
relation to precautionary reference points of both fishing mortality and spawning stock biomass.  The present stock size 
and spawning stock size should be described in relation to those observed historically and those to be expected in the 
longer term under this range of fishing mortalities, and any other options Scientific Council feels worthy of 
consideration under a precautionary framework.   

 
  Opinions of the Scientific Council should be expressed in regard to stock size, spawning stock sizes, recruitment 

prospects, catch rates and catches implied by these management strategies for the short- and long-term.  Values of F 
corresponding to the reference points should be given.  Uncertainties in the assessment should be evaluated and 
presented in the form of risk analyses related to Blim (Bbuf) and Btarget, and Flim (Fbuf) and Ftarget. 

 
 b) For those stocks subject to general production-type assessments, the time series of data should be updated, the status of 

the stock should be reviewed and management options evaluated in the way described above to the extent possible.  
Management options should be within the precautionary framework.   

 
 c) For those resources for which only general biological and/or catch data are available, few standard criteria exist on 

which to base advice.  The stock status should  be evaluated in the context of management requirements for long-term 
sustainability and management options evaluated in the way described above to the extent possible.  Management 
options should be within the precautionary framework.  
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 d) Presentation of the results should include the following: 
 

I. For stocks for which analytical-type assessments are possible: 
 

• A graph of historical yield and fishing mortality for the longest time period possible; 
• A graph of spawning stock biomass and recruitment levels for the longest time period possible; 
• Graphs and tables of catch options for the year 2001 and subsequent years over a range of fishing mortality 

rates (F) at least from F = 0 to F0.1 including risk analyses; 
• Graphs and tables showing spawning stock biomass corresponding to each catch option including risk 

analyses ; 
• Graphs showing the yield -per-recruit and spawning stock per recruit values for a range of fishing mortalities. 

 
II. For stocks for which advice is based on general production models, the relevant graph of production on fishing 

mortality rate or fishing effort. 
 

In all cases, the three reference points, actual F = 0, actual F, and F0.1 should be shown.   
 
3. The Scientific Council is requested to review the status of the cod stock in Divisions 2J+3KL and to provide estimates of the 

current size of the total and spawning biomass, together with a description of recent trends. 
 
4. Noting the increase in by-catch of 3LNO yellowtail flounder in other fisheries, in particular the skate fishery, the Scientific 

Council is requested to comment on the potential impacts of these by-catches on the long-term sustainability of the 
yellowtail flounder resource. 

 
 
             P. S. Chamut 
             Assistant Deputy Minister 
             Fisheries Management, Depart ment of Fisheries and Oceans 
             Ottawa, Canada 
 
 
 

 
 
 
 

ANNEX 3.    DENMARK (GREENLAND) REQUEST FOR SCIENTIFIC ADVICE ON 
MANAGEMENT IN 2001 OF CERTAIN STOCKS IN SUBAREAS 0 AND 1  

 
1. In the Scientific Council Report of 1999, scientific advice on management of redfish (Sebastes spp.) and other finfish in 

Subarea 1 was given for 2000 and 2001.  Also, advice for Roundnose grenadier in Subareas 0+1 was given as a 3-year 
advice (for 2000, 2001 and 2002). 

 
 Denmark, on behalf of Greenland, requests  the Scientific Council to continue to monitor the status of these stocks annually 

and, should significant change in stock status be observed (e.g. from surveys), the Scientific Council is requested to provide 
an updated advice as appropriate.   

 
 
2. Subject to the concurrence of Canada, the Scientific Council is also requested to provide advice on the scientific basis for 

the management of Greenland halibut overlapping Subareas 0 and 1. 
 
 For Greenland halibut in Subareas 0 and 1, the analyses on which management advice will be based, the following should be 

included:  
 
 In its 1993 report, the Scientific Council noted that the offshore component of Greenland halibut in Subareas 0 and 1 was 

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

 
  a) allocation of TACs to Subarea 0 and Subarea 1 offshore . 
  b) allocation of TAC for Subarea 1 inshore . 



AGENDA 1-15 Jun 2000 

 

278 

 
3. Denmark, on behalf of Greenland, further requests the Scientific Council of NAFO before December 2000 to provide advice 

on the scientific basis for management of Northern shrimp (Pandalus borealis) in Subareas 0 and 1 in year 2001, and as 
many years forward as data allow.   

 
 Further, in cooperation with ICES, the Council is requested to advise on the scientific basis for management of Northern 

shrimp (Pandalus borealis) in the Denmark Strait and adjacent areas east of southern Greenland.  
 
 

On behalf of The Ministry of Industry  
Jørn Birk Olsen 
Director
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AGENDA II 
 

SCIENTIFIC COUNCIL ANNUAL MEETING, 18-22 SEPTEMBER 2000 
 
I. Opening (Chairman: W. B. Brodie) 
 
 1. Appointment of Rapporteur 
 2. Adoption of Agenda 
 3. Attendance of Observers  
 4. Plan of Work 
 
II. Fishery Science (STACFIS Chairman: H.-J. Rätz) 
 

1. Opening 
 

2. Matters Related to Stock Considerations 
 

a) Review of advice given in 1999 on Shrimp in Div. 3M 
b) Nomination of Designated Experts  
 

3. Other Matters 
 

a) Review of SCR and SCS Documents (if necessary) 
b) Other Business 

 
III. Research Coordination (STACREC Chairman: R. K. Mayo) 
 
  1. Opening 
 
 2. Fisheries Statistics 
 
  a) Progress Report on Secretariat Activities 
    i) Acquisition of STATLANT 21 data 

 ii) Publication of statistical information 
 iii) Progress Report on Internet Site for Statistical Information  

– Progress on Loading FISHSTAT Software 
 
  b) 19th CWP Session 
   i) Proposed Agenda Items  
 
 3. NAFO Observer Protocol 
 
  a) Report of the Ad hoc Working Group on NAFO Observer Protocol  
   – Progress Report from June 2000 STACTIC Meeting 
 
 4. Other Matters 
 

a) Review of SCR and SCS Documents (if necessary) 
b) Other Business 
 

IV. Publications (STACPUB Chairman: O. Jørgensen) 
 

1. Opening 



AGENDA 18-22 Sep 2000 

 

280 

2. Review of Scientific Publications 
 

a) Papers from June 2000 Meeting 
  b) Status of Papers from 1999 Symposium 
  c) Information from the 2000 Special Session 
  d) Status of Invitational Papers  
  e) Other Reviews 
 
 3. Considerations of NAFO Website 
 
 4. Scientific Citation Index (SCI) 
 
 5. Review of Editorial Board (new members) 
 
 6. Other Matters 
 
V. Special Requests from Concurrent Fisheries Commission Meeting (as necessary) 
 
VI. Development of Precautionary Approach 
 
 1. Review of Papers Related to Precautionary Approach 

2. Future Development  
 
VII. Review of Future Meeting Arrangements 
 
 1. Scientific Council Meeting, June 2001 
 2. Special Session and Annual Meeting, September 2001 
 3. Other Meetings in 2001 and 2002 
 
VIII. Future Special Sessions 
 
 1. Progress Report on Symposium in 2001 
 2. Progress Report on Special Session 2002 
 
IX. Scientific Council Working Procedures and Protocols  
 
 1. Review of Rules of Procedure 

a) Observers at Scientific Council Meetings 
 

2. Standardizing assessment reporting and documentation 
3. Matters related to NAFO Website 
4. Possible implementation of Symposium fees 

 5. Other Procedures or Protocols  
 
X. Other Matters 
 
  1. Report of STACTIC intersessional meeting, June 2000 
 
XI. Adoption of Reports  
 
 1. Consideration of Report from the Workshop of 13-15 September 2000 
 2. Committee Reports of Present Meeting (STACFIS, STACREC, STACPUB) 
 3. Report of Scientific Council Present Meeting 13-22 September 2000 
 
XII. Adjournment 
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AGENDA III 
 

SCIENTIFIC COUNCIL MEETING, 8-15 NOVEMBER 2000 
 
 
I. Opening (Chairman: W. B. Brodie) 
 
 1. Appointment of rapporteur 
 2. Adoption of agenda 
 3. Plan of work 
 
II. Fisheries Science (STACFIS Chairman: H. J. Rätz) 
 
 1. Review of Recommendations in 1999 and 2000  
 
 2. General environmental review 
 
 3. Stock assessments (see Agenda I, Annexes 1, 2 and 3) 
 

• Shrimp (Div. 3M) (also see Note 7 in Agenda I, Annex 1) 
• Northern shrimp (Subareas 0 and 1) 
• Northern shrimp (in Denmark Strait and off East Greenland) 
• Shrimp in Div. 3LNO (see Note 5 in Agenda I, Annex 1) 

 
 4. Other business 
 

• Assessment methodology 
 
III. Formulation of Advice (see Agenda I, Annexes 1, 2 and 3) 
 
 1. Advice for Northern Shrimp  
 

• Northern shrimp (Div. 3M) 
• Northern shrimp (Subareas 0 and 1) 
• Northern shrimp (in Denmark Strait) 

 
 2. Responses to Special Requests  
 

• Shrimp in Div. 3LNO 
• Closed area for shrimp in Div. 3M (see Note 7 in Agenda I, Annex 1) 

 
3. Formulation of advice under a Precautionary Approach framework 

 
IV. Other Matters 
 

 1. Meeting of November 2001 
 2. Meeting of November 2002 
 

V. Adoption of Reports  
 
VI. Adjournment 
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LIST OF RESEARCH AND SUMMARY DOCUMENTS, 2000 
 

RESEARCH DOCUMENTS (SCR) 
 
SCR No. Ser.  No.  Author(s) and Title 
 
00/1 a N4213 BUCH, E.  Oceanographic investigations off West Greenland, 1999. (15 pages) 
 
00/2 a N4214 STEIN, M., and V. A. BOROVKOV.  Fifth Report of Joint Russian/German Project, 

assessment of short -time climatic variations in the Labrador Sea.  (6 pages) 
 
00/3 a N4215 VINOGRADOV, V. I.  Feeding of 0-group silver hake (Merluccius bilinearis) in Scotian 

Shelf area. (14 pages) 
 
00/4 a N4216 RIKHTER, V. A.  On the problem of silver hake stock long-term dynamics in the Scotian 

Shelf area (Div. 4VWX). (5 pages) 
 
00/5 a N4223 STEIN, M., and V. A. BOROVKOV.  Fourth Report of Joint Russian/German Project, 

assessment of short -time climatic variations in the Labrador Sea. (4 pages) 
 
00/6 a N4225 MORGAN, M. J., and W. R. BOWERING.  Maturity-at-age and size of Greenland halibut 

(Reinhardtius hippoglossoides) and geographic distribution of spawning fish. (15 pages) 
 
00/7 a N4226 GORCHINSKY, K. V.  Age-length composition of commercial catches of Greenland 

halibut from Division 1D in September-October, 1999. (7 pages) 
 
00/8 a N4227 GARABANA, D., J. GIL, and R. SANCHEZ.  Hydrographic conditions on Flemish Cap in 

July 1999 and comparison with those observed in previous years. (13 pages) 
 
00/9 a N4228 VAZQUEZ, A.  Results from bottom trawl survey on Flemish Cap of July 1999. (50 pages) 
 
00/10 a N4232 JØRGENSEN, O. A.  Survey for Greenland halibut in NAFO Divisions 1C-1D, 1999. (26 

pages) 
 
00/11 a N4233 STEIN, M.  Climatic conditions around Greenland – 1999. (15 pages) 
 
00/12 a N4234 BOWERING, W. R.  Trends in distribution, biomass and abundance of Greenland halibut 

(Reinhardtius hippoglossoides) in NAFO Subarea 2 and Divisions 3KLMNO from 
Canadian research vessel surveys during 1978-99. (42 pages) 

 
00/13 a N4235 BOWERING, W. R.  Stock status update of witch flounder in Divisions 2J, 3K and 3L. (14 

pages) 
 
00/14 a N4236 BOWERING, W. R.  Resource status of witch flounder in NAFO Divisions 3NO. (20 

pages) 
 
00/15 a N4243 SOSEBEE, K., and T. TERCEIRO.  Assessment of the United States Northeast Region 

skate complex for 2000. (107 pages) 
 
 
 

a Scientific Council Meeting, 1-15 June 2000. 
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SCR No. Ser.  No.  Author(s) and Title 
 
00/16 a N4244 DOUGHERTY-POUPORE, T.  Marine Environmental Data Service Report for 2000. (29 

pages) 
 
00/17 a N4246 PATTERSON, K. R., and E. DE CÁRDENAS.  Evaluation of Greenland halibut dynamics 

in 2J3KLMNO using separable models in bayes and maximum likelihood approaches. (59 
pages) 

 
00/18 a N4247 DEL RIO, J. L., and S. JUNQUERA.  Seasonality and reproductive parameters of the 

thorny skate (Raja radiata Donovan, 1808) in NAFO Division 3N. (8 pages) 
 
00/19 a N4248 SOSEBEE, K., and P. RAGO.  Abundance and distribution of elasmobranchs from the 

NMFS Northeast Fisheries Science Center research vessel bottom trawl surveys. (26 pages) 
 
00/20 a N4249 COLBOURNE, E. B., and E. F. MURPHY.  Recent trends in bottom temperatures and 

distribution and abundance of Atlantic cod (Gadus morhua) in NAFO Divisions 3LNO 
during the spring and autumn. (30 pages) 

 
00/21 a N4250 DRINKWATER, K. F., E. COLBOURNE, and D. GILBERT.  Overview of environmental 

conditions in the Northwest Atlantic in 1999. (87 pages) 
 
00/22 a N4251 ENGELSTOFT, J. J., and O. JØRGENSEN.  Biomass and abundance of demersal fish 

stocks off West Greenland estimated from the Greenland shrimp survey, 1988-1999. (20 
pages) 

 
00/23 a N4252 CADIGAN, N.  QLSPA estimates  of Greenland halibut stock size.  (24 pages) 
 
00/24 a N4253 BOWERING, W. R., and W. B. BRODIE.  Calculation of catch-at-age for commercially 

caught Greenland halibut in NAFO Subarea 2 and Divisions 3KLMNO during 1975-99 
with particular emphasis on construction of the catch-at-age matrix since 1989. (25 pages) 

 
00/25 a N4254 ALPOIM, R., and A. AVILA DE MELO.  An assessment of American plaice 

(Hippoglossoides platessoides) in NAFO Division 3M. (7 pages) 
 
00/26 a N4255 BRODIE, W. B.  Data from the commercial fishery for Greenland halibut in Subarea 0. (7 

pages) 
 
00/27 a N4256 SIEGSTAD, H., and H.-J. RÄTZ.  Stock status update of other finfish in NAFO Subarea 1. 

(5 pages) 
 
00/28 a N4257 SIEGSTAD, H., H.-J. RÄTZ, and C. STRANSKY.  Stock status update of redfish in NAFO 

Subarea 1. (7 pages) 
 
00/29 a N4258 SIMONSEN, C. S., J. BOJE, and M. C. S. KINGSLEY.  A review using longlining to 

survey fish populations with special emphasis on an inshore longline survey for Greenland 
halibut (Reinhardtius hippoglossoides) in West Greenland, NAFO Division 1A. (25 pages) 

 
 

 

a Scientific Council Meeting, 1-15 June 2000. 
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SCR No. Ser.  No.  Author(s) and Title 
 
00/30 a N4259 MURUA, H.  A review on roughhead grenadier (Macrourus berglax) biology and 

population structure on Flemish Cap (NAFO Division 3M), 1991-1999. (19 pages) 
 
00/31 a N4260 TREBLE, M. A., W. B. BRODIE, W. R. BOWERING, and O. A. JØRGENSEN. Analysis 

of data from a trawl survey in NAFO Division 0A, 1999. (19 pages) 
 
00/32 a N4261 WHALEN, K., M. VEITCH, and S. J. WALSH.  Age determination in yellowtail flounder 

on the Grand Bank: a new approach. (18 pages) 
 
00/33 a N4262 LILLY, G. R., P. A. SHELTON, J. BRATTEY, N. G. CADIGAN, E. F. MURPHY, and D. 

E. STANSBURY.  An assessment of the cod stock in NAFO Divisions 2J+3KL. (107 
pages) 

 
00/34 a N4263 AVILA DE MELO, A., R. ALPOIM, and F. SABORIDO-REY.  A comparative assessment 

of redfish in NAFO Division 3M based on beaked redfish (S. mentella and S. fasciatus) 
commercial, by-catch and survey data.   (55 pages) 

 
00/35 a N4264 WALSH, S. J., M. J. VEITCH, M. J. MORGAN, W. R. BOWERING, and B. BRODIE.  

Distribution and abundance of yellowtail flounder (Limanda ferruginea) on the Grand 
Bank, NAFO Divisions 3LNO, as derived from annual Canadian bottom trawl surveys.   
(54 pages) 

 
00/36 a N4265 DAWE, E. G., and M. SHOWELL.  An investigation of early-season abundance indices for 

short-finned squid (Illex illecebrosus) in Subareas 3+4. (15 pages) 
 
00/37 a N4266 DAWE, E. G., L. C. HENDRICKSON, and M. A. SHOWELL.  An update to commercial 

catch and survey indices for short-finned squid (Illex illecebrosus) in the Northwest 
Atlantic for 1999. (7 pages) 

 
00/38 a N4267 JØRGENSEN, O. A.  Assessment of the Greenland halibut stock component in NAFO 

Subarea 0 + Div. 1A offshore + Divisions 1B-1F. (20 pages) 
 
00/39 a N4268 MURUA, H., S. JUNQUERA, and K. PATTERSON.  Assessment of roughhead grenadier, 

Macrourus berglax, in NAFO Subareas 2 and 3.  (17 pages)   
 
00/40 a N4269 CERVIÑO, S., and A. VÁZQUEZ.  An assessment of the cod stock in NAFO Division 3M. 

(13 pages) 
 
00/41 a N4271 MORGAN, M. J.  A stock status update of American plaice in NAFO Divisions 3LNO. (15 

pages) 
 
00/42 a N4272 MADDOCK PARSONS, D., W. B. BRODIE, D. POWER, and S. J. WALSH.  Update on 

cooperative surveys of yellowtail flounder in NAFO Divisions 3NO, 1996-1999. (23 pages) 
 
00/43 a N4274 BOWERING, W. R., W. B. BRODIE, M. J. MORGAN, D. POWER, and D. RIVARD.  An 

assessment of Greenland halibut in NAFO Subarea 2 and Divisions 3KLMNO.  (33 pages) 
 
 

 

a Scientific Council Meeting, 1-15 June 2000. 
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SCR No. Ser.  No.  Author(s) and Title 
 
00/44 a N4275 WALSH, S. J., and S. X. CADRIN.  Evaluating total allowable catch projections for 

yellowtail flounder (Limanda ferruginea) on the Grand Bank using multiple indices and 
surplus production analysis. (40 pages) 

 
00/45 a N4276 WALSH, S. J., M. J. MORGAN, D. POWER, C. DARBY, D. STANSBURY, M. J. 

VEITCH, and W. B. BRODIE.  The millennium assessment of Grand Bank yellowtail 
flounder stock in NAFO Divisions 3LNO. (46 pages) 

 
00/46 a N4277 PAZ, X., E. ROMÁN, and P. DURÁN MUÑOZ.  Results from the 2000 Spanish bottom 

trawl survey in the NAFO Regulatory Area for Divisions 3NO. (18 pages) 
 
00/47 a N4278 SIMONSEN, C. S., and J. BOJE.  An assessment of the Greenland halibut stock component 

in NAFO Division 1A inshore. (36 pages) 
 
00/48 a N4279 ROQUES, S., J.-M. SÉVIGNY, L. BERNATCHEZ, and D. POWER.  Redfish species 

distribution and population genetic structure in the Northwest Atlantic: preliminary results. 
(18  pages) 

 
00/49 a N4281 WALSH, S. J., and W. H. HICKEY.  Review of bottom trawl codend mesh selection 

studies in the Northwest Atlantic.  (5 pages) 
 
00/50 a N4282 RIVARD, D., and S. J. WALSH.  Precautionary approach framework for yellowtail 

flounder in Div. 3LNO in the context of risk analysis .  (4 pages) 
 
00/51 a N4284 NICOLAJSEN, A.  Calculation of catches and discards of juvenile fish in the various 

NAFO fisheries.  (3 pages) 
 
00/52 a N4285 POWER, D.  A stock status update of redfish in Divisions 3LN. (18 pages) 
 
00/53 a N4286 DARBY, C. D., and J. C. MAHÉ.  An analysis of stock status of Greenland halibut in 

Subarea 2 and Divisions 3KLMNO based on extended survivors analysis.  (25 pages) 
 
00/54 a N4288 J. C. MAHÉ, and C. D. DARBY.   Greenland halibut in NAFO Subarea 2 and Divisions 

3KLMNO – short-term and medium-term projections from an extended survivor analysis.  
(5 pages) 

 
00/55 a N4289 HEALEY, B. P., and G. B. STENSON.  Estimating pup production and population size of 

the Northwest Atlantic harp seal (Phoca groenlandica).  (19 pages) 
 
00/56 b N4296 RIVARD, D., and S. GAVARIS.  Tutorial for estimation of population abundance with 

ADAPT. (68 pages)   Workshop on Assessment Methods   
 
00/57 b N4297 RIVARD, D., and S. GAVARIS.  Tutorial for projections and risk analysis with ADAPT. 

(45 pages)  Workshop on Assessment Methods  
 
00/58 b N4299 KULKA, D. W.  Re-emergence of a traditional fishery in a different form – description of 

the 1998 and 1999 yellowtail flounder fishery on the Grand Banks with a comparison to the 
historic mixed fishery. (45 pages) 

 
 
a Scientific Council Meeting, 1-15 June 2000. 
b  Scientific Council Annual Meeting, 18-22 September 2000 
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SCR No. Ser.  No.  Author(s) and Title 
 
00/59 b N4300 RIVARD, D.  Tutorial for long-term projections using @Risk in the content of the 

Precautionary Approach. (21 pages)  Workshop on Assessment Methods  
 
00/60 b N4302 TORRES, P., E. RODRIQUEZ-MARIN, and I. LOUREIVO.  Preliminary results from 

feeding analysis for the most abundant demersal fishes in Flemish Cap during summer 
(1993-2000).  (9 pages) 

 
00/61 b N4303 DARBY, C.  The Lowestoft stock assessment suite.  Tutorial 1 – Data file input and user-

defined VPA.  (9 pages)  Workshop on Assessment Methods  
 
00/62 b N4304 DARBY, C.  The Lowestoft stock assessment suite. Tutorial 2 – Separable VPA.  (4 pages) 

Work-shop on Assessment Methods  
  
00/63 b N4305 DARBY, C.  The Lowestoft stock assessment suite. Tutorial 3 – AD HOC VPA.  (6 pages) 

Workshop on Assessment Methods  
  
00/64 b N4306 DARBY, C.  The Lowestoft stock assessment suite. Tutorial 4 – Extended Survivors 

Analysis (XSA).  (7 pages)   Workshop on Assessment Methods  
 
00/65 b N4307 IVANOVA, I. V.  About Pandalus borealis (Krøyer, 1848) nutrition on Flemish Cap.  (8 

pages) 
 
00/66 b N4308 WALSH, S. J., J. J. FOSTER, H. WANG, and G. BROTHERS.  Results of the Canadian 

145-mm diamond codend mesh selection experiments for Greenland halibut in the NAFO 
Area.  (10 pages) 

 
00/67 b N4309 JUNQUERA, A. VAZQUEZ, and E. DE CÁRDENAS.  Greenland halibut depth variations 

of catch-per-unit effort, length composition, mature proportions and associated by-catches 
in Divisions 3LMNO.  (13 pages) 

 
00/68 b N4310 VINNICHENKO, V. I., A. F. KAKORA, A. P. AHRAMOVICH, and V. G. ANIKEEV.  

Russian research of and fishery for pelagic redfish (Sebastes mentella) in the NAFO 
Regulatory Area (Division 1F).  (7 pages) 

 
00/69 b N4325 MAYO, R. K. Fisheries Assessment Compilation Toolbox (FACT) 1. ADAPT/VPA – 

Outlines and Data Sets.  (30 pages)   Workshop on Assessment Methods  
 
00/70 b N4326 MAYO, R. K. Fisheries Assessment Compilation Toolbox (FACT) 2. AGEPRO – Outlines 

and Data Sets.  (27 pages)  Workshop on Assessment Methods  
 
00/71c N4328 BRUNO, I.  Northern shrimp (Pandalus borealis) on Flemish Cap in July 2000. (16 pages) 
 
00/72 c  N4329 SIEGSTAD, H.  The Greenland fishery for northern shrimp (Pandalus borealis) on Flemish 

Cap, NAFO Division 3M and Grand Bank, NAFO Division 3L, in 1999 and 2000.  (6 
pages) 

 
00/73 c  N4330 COLBOURNE, E.  Oceanographic conditions on the Flemish Cap during the summer of 

2000 with comparisons to the previous year and the 1961-1990 average.  (19 pages) 
 
 
b  Scientific Council Annual Meeting, 18-22 September 2000 
c Scientific Council Meeting, 8-15 November 2000 
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SCR No. Serial No. Name(s) and Title 
 
00/74 c N4331 SKÚLADÓTTIR, U.  The Icelandic shrimp fishery (Pandalus borealis Kr.) at Flemish Cap 

in 1993-2000.  (34 pages) 
 
00/75 c N4332 CARLSSON, D. M., and C. HVINGEL. The fishery for northern shrimp (Pandalus 

borealis) off East Greenland in 1999 and 2000.  (24 pages) 
 
00/76 c N4333 CARLSSON, D. M.   Assessment data for northern shrimp in Denmark Strait in 2000.  (9 

pages) 
 
00/77 c N4334 KANNEWORFF, P.  Occurrence of Pandalus montagui in trawl survey samples from 

NAFO Subareas 0+1.  (6 pages) 
 
00/78 c N4335 CARLSSON, D. M., and P. KANNEWORFF.  Stratified-random trawl survey for northern 

shrimp (Pandalus borealis) in NAFO Subareas 0+1 in 2000.  (27 pages) 
 
00/79 c N4336 CARLSSON, D. M., P. KANNEWORFF, and M. C. S. KINGSLEY.  Spatial structure of 

the resource of Pandalus borealis: results from an experimental trawl survey in the 
Sukkertoppen Deep.  (9 pages) 

 
00/80 c N4337 BERENBOIM, B. I., and S. V. BAKANEV.  Russian fishery for shrimp (Pandalus 

borealis) on Flemish Cap Bank (NAFO Division 3M) in 1999 and in March-September 
2000.  (5 pages) 

 
00/81 c N4338 HVINGEL, C.   The fishery for northern shrimp (Pandalus borealis) off West Greenland, 

1970-2000.  (27 pages) 
 
00/82 c N4339 NICOLAJSEN, A, and S. BRYNJOLFSSON.  Young northern shrimp (|Pandalus 

borealis) index for Flemish Cap (Division 3M), 1998-2000.  (7 pages) 
 
00/83 c N4340 NICOLAJSEN, A.  Biomass estimate, growth, length and age distribution of the northern 

shrimp (Pandalus borealis) stock on Flemish Cap (NAFO Division 3M) in June.  (17 
pages) 

 
00/84 c N4341 SIEGSTAD, H.  Preliminary assessment of shrimp (Pandalus borealis) in Davis Strait, 

2000 (Subareas 0+1).  (22 pages) 
 
00/85 c N4342 ORR, D. C., P. VEITCH, and D. SULLIVAN.  An update of information pertaining to 

northern shrimp (Pandalus borealis) and groundfish in NAFO Divisions 3LNO.  (33 
pages) 

 
00/86 c N4343 KINGSLEY, M. C. S.  Effect of fixing stations in the 2000 West Greenland shrimp survey 

on the detection of changes in biomass.  (4 pages). 
 
00/87 c N4344 RÄTZ, H.-J., and U. SKULADOTTIR. An Exploratory Extended Survivors Formulation 

(XSA) for Northern Shrimp (Pandalus borealis) in Flemish Cap (Division 3M).  (13 pages) 
 
00/88 c N4350  SKULADOTTIR, U., and D. ORR.  The assessment of the international fishery for shrimp 

(Pandalus borealis) in Division 3M (Flemish Cap), 1993-2000. (18 pages) 
 
 
 

b  Scientific Council Annual Meeting, 18-22 September 2000 
c Scientific Council Meeting, 8-15 November 2000 



  SCR and SCS DOCUMENTS 2000 

 

289 

SUMARY DOCUMENTS (SCS) 
 

SCS No. Ser.  No.  Author(s) and Title 
 
00/1a N4208 CHAMUT, P. S. Canadian request for scientific advice on management in 2001 of certain 

stocks in Subareas 0 to 4.  (2 pages) 
 
00/2 a N4209 OLSEN, J. B.  Denmark (Greenland) request for scientific advice on management in 2001 

of certain stocks in Subareas 0 and 1.  (1 page)  
 
00/3 a N4210 NAFO SECRETARIAT.  Provisional index and list of titles of research and summary 

documents of 1999.  (28 pages) 
 
00/4 a N4211 NAFO SECRETARIAT.  Changes in 1999 to Rules of Procedure for the Scientific Council.  

(1 page) 
 
00/5 a N4217 NAFO SECRETARIAT.  Tagging activities reported for the Northwest Atlantic in 1999. (5 

pages) 
 
00/6 a N4218 NAFO SECRETARIAT. Notes on acquisition and publications of statistics since June 

1999.  (2 pages) 
 
00/7 a N4219 NAFO SECRETARIAT.  Reports of CWP Intersessional Meetings.  (77 pages) 
 
00/8 a N4220 VALDÉS, E., and I. RAMOS.  Cuban research report for 1999.  (7 pages) 
 
00/9 a N4221 SIGAEV, I. K., V. A. RIKHTER, P. S GASIUKOV, A. A. VASKOV, T. M. IGASHOV, 

and V. M. KISELEVA.  Russian research report for 1999.  (22 pages) 
 
00/10 a N4222 NAFO SECRETARIAT.  List of biological sampling data for 1999.  (33 pages) 
 
00/11 a N4224 RÄTZ, H.-J., and M. STEIN.  German research report for 1999.  (4 pages) 
 
00/12 a N4230 NAFO SECRETARIAT.  Historical nominal catches for selected stocks.  (5 pages) 
 
00/13 a N4231 NAFO SECRETARIAT.  Nominal catches in Northwest Atlantic, 1994-98.  (207 pages) 

(on website but not distributed, copies available at Secretariat) 
 
00/14 a N4237 CLARK, S., and K. SOSEBEE.  United States research report for 1999.  (15 pages) 
 
00/15 a N4238 ASSISTANT EXECUTIVE SECRETARY.  A summary of FAO, ACFR working party on 

status and trends of fisheries meeting 30 November-3 December 1999, Rome.  (4 pages) 
 
00/16 a N4239 VARGAS, J., R. ALPOIM, E. SANTOS, and A. M. AVILA DE MELO.  Portuguese 

research report for 1999.  (51 pages) 
 
00/17 a N4240 NAFO SECRETARIAT.  Report of the Coordinating Working Party on Fishery Statistics 

(CWP).  (48 pages) 
 
00/18 a N4241 NAFO SECRETARIAT.  Fishing trends in the Northwest Atlantic, 1991-1998.  (13 pages) 
 
 

 

a Scientific Council Meeting, 1-15 June 2000. 
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SCS No. Ser.  No.  Author(s) and Title 
 
00/19 a N4242 MAHÉ, J.-C., and D. BRIAND.  French research report for 1999.  (7 pages) 
 
00/20 a N4245 JUNQUERA, S., A. VÁZQUEZ, H. MURÚA, E. ROMÁN, and J. L. DEL RIO.  Spanish 

research report for 1999.  (14 pages) 
 
00/21 a N4270 KULKA, D., and J. M. TILLMAN.  Canadian research report for 1999.  (11 pages) 
 
00/22 a N4273 SIEGSTAD, H.  Denmark/Greenland research report for 1999.  (5 pages) 
 
00/23 a N4280 KULKA, D.  Harmonized NAFO observer program data system proposal. (21 pages) 
 
00/24 a N4283 NAFO.  Scientific Council Meeting – June 2000.  (192 pages) 
 
00/25 b N4287 SCIENTIFIC COUNCIL. June 2000 Scientific Council recommendations to General 

Council and Fisheries Commission.  (3 pages) 
 
00/26 b N4322 NAFO.  Report of Scientific Council Meeting, 13-22 September 2000. (59 pages) 
 
00/27 c   N4345 NAFO.  Report of Scientific Council Meeting, 8-15 November 2000.  (48 pages) 
 
00/28 c  N4346 NAFO.  A compilation of research vessel surveys on a stock-by-stock basis. (25 pages) 
 
 
 
a Scientific Council Meeting, 1-15 June 2000. 
b  Scientific Council Annual Meeting, 18-22 September 2000. 
c Scientific Council Meeting, 8-15 November 2000 
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LIST OF RECOMMENDATIONS IN 2000 
 

 The following are the specific recommendations made by the Scientific Council at its meetings through 2000 
besides those made with respect to scientific advice on stocks considered.  The recommendations with respect to 
stock advice appear in the stock-by-stock Summary Sheets presented in this publication.  Recommendations listed 
under the Standing Committees were endorsed by the Scientific Council. 
 
 All recommendations listed here were adopted by the Scientific Council and are presented as they appear in 
this publication under the relevant sections and pages mentioned. 
 
 

Scientific Council Meeting, 1 -15 June 2000 

 
SCIENTIFIC COUNCIL 

 
NOTE: All 1-15 June 2000 recommendations pertaining to the work of the Scientific Council, except those 

related to stocks under STACFIS, were listed in Part A, Sections IV, V and VI.  These and other 
recommendations pertaining to all Constituent Bodies of NAFO are presented below under the relevant 
section and subject headings. 

 
XVI.   SCIENTIFIC COUNCIL RECOMMENDATIONS TO GENERAL COUNCIL AND FISHERIES 

COMMISSION  (pages 49-51) 
 

Regarding the September 2001 Symposium, the Scientific Council noted the level of success of this Symposium 
will be related to the possibility of attracting eminent scientists to it, and agreed that financial support is 
required to invite key speakers, and recommended that NAFO's financial contribution to the Symposium on 
"Deep-sea Fisheries" in 12-14 September 2001 should be CDN $8 000.  The Scientific Council also 
recommended that the ICES and CSIRO as co-sponsors should also be requested to contribute CDN $8 000 
each. 
 
The Scientific Council noted list of countries that have not submitted STATLANT 21A and 21B data through 
1994-1998. 

 
 STATLANT 21A STATLANT 21B 
     
1994 1995 1996 1997 1998 1994 1995 1996 1997 1998 
 
USA USA USA USA Faroe Is.  USA Faroe Is.  Faroe Is.  Faroe Is.  Faroe Is.  
 USA   USA USA USA USA 
 
The Scientific Council regretted this situation, noting the work of the Scientific Council is seriously jeopardized 
and the publication of the Statistical Bulletin is seriously delayed, and recommended that the Executive 
Secretary write to the national delegates of the USA and Denmark (in respect of Faroe Islands and Greenland) 
with reference to their obligations on the submission of data to NAFO, and further recommended that the 
Scientific Council should prepare a document for submission to the General Council and the Fisheries 
Commission on the adverse effect the absence of the STATLANT 21A and 21B data was having on the work of 
the Scientific Council. 
 
The Scientific Council recommended that for the fiscal year 2001, the following nominees be supported by the 
NAFO budget for meeting attendance:  i) the Assistant Executive Secretary to the February 2001 meeting of the 
FAO and Non-FAO Regional Fishery Bodies or Arrangements and the associated CWP Intersessional Meeting 
at FAO Headquarters, Rome, Italy and ii) the Assistant Executive Secretary and the STACREC Chairman to the 
CWP 19th Session in Noumea, New Caledonia (July 2001). 
 
Scientific Council further recommended that costs associated with the above activities be enumerated and 
included in the Scientific Council budget request for 2001. 
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The Scientific Council recommended that the Scientific Council Reports and the Reports of the Annual 
Meeting be included in the contents of the CD-ROM, and the CD-ROM be issued before April of the following 
year. 
 
The Scientific Council recommended that the comparative fishing in Div. 3NO be continued during future 
spring surveys conducted by EU-Spain and Canada. 
 

STACFEN 
 
ICES/NAFO Symposium on Hydrobiological Variability (page 58) 
 

STACFEN recommended that NAFO's financial contribution to the Joint ICES/NAFO Symposium on 
"Hydrobiological Variability During the 1990s", August 2001, Edinburgh, Scotland, include the equivalent of GB 
3 500 (approximately CDN $8 000) to cover partial costs of conducting the Symposium. 

 
STACREC 

 
Publication of Statistical Information (pages 61 and 62) 
 

STACREC regretted this situation, noting the work of the Scientific Council is seriously jeopardized and the 
publication of the Statistical Bulletin is seriously delayed.  Thus STACREC recommended that the Executive 
Secretary write to the national delegates of the USA and Denmark (in respect of Faroe Islands and Greenland) 
with reference to their obligations on the submission of data to NAFO.  STACREC further recommended that 
the Scientific Council should prepare a document for submission to the General Council and the Fisheries 
Commission on the adverse effect the absence of the STATLANT 21A and 21B data was having on the work of 
the Scientific Council. 
 
The Scientific Council noted list of countries that have not submitted STATLANT 21A and 21B data through 
1994-1998. 

 
 STATLANT 21A STATLANT 21B 
     
1994 1995 1996 1997 1998 1994 1995 1996 1997 1998 
 
USA USA USA USA Faroe Is.  USA Faroe Is.  Faroe Is.  Faroe Is.  Faroe Is.  
 USA   USA USA USA USA 
 
STACREC recommended that the Secretariat should extract from Scientific Council reports the annual estimates 
of the total catches for each stock for the period from 1985 used by STACFIS in its assessment work and report 
them alongside the annual STATLANT nominal catches.  

 
CWP 19th session, July 2001 (page 63) 
 

STACREC reiterated its view that participation by Secretariat officers as well as Scientific Council officers 
nominated to attend important meetings of international organizations such as CWP should be supported by the 
NAFO budget.  Accordingly STACREC recommended that for the fiscal year 2001, the following nominees be 
supported by the NAFO budget for meeting attendance:  i) the Assistant Executive Secretary to the February 
2001 meeting of the FAO and Non-FAO Regional Fishery Bodies or Arrangements and the associated CWP 
Intersessional Meeting at FAO Headquarters, Rome, Italy, and ii) the Assistant Executive Secretary and the 
STACREC Chairman to the CWP 19th Session in Noumea, New Caledonia (9-13 July 2001). 

 
Comparative Fishing Between Canada and EU-Spain (page 72) 
 

Noting the differences in catches observed in the comparative fishing in 2000, and the potential impact on 
interpretation of indices of abundance from the Canadian and Spanish surveys, STACREC recommended that 
the comparative fishing  in Div. 3NO be continued during future spring surveys conducted by EU-Spain and 
Canada. 
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STACPUB 
 

NAFO Statistical Bulletin (page 77) 
 
 STACPUB recommended that STACREC should consider proceeding with the publication of NAFO Statistical 

Bulletin for 1994 without the USA data. 
 
NAFO Website (page 78) 
 

Realizing that there may arise financial impacts on the NAFO budget as a result of June meeting deliberations, 
STACPUB recommended that an Executive Committee Meeting be held near the end of the June Meeting to 
evaluate financial impacts on the NAFO budget which arise from deliberations and decisions made during the 
course of that meeting. 

 
STACPUB further recommended that costs associated with the above activities be enumerated and included in 
the Scientific Council budget request for 2001. 
 

CD-ROM Versions of Reports, Documents (page 78) 
 

STACPUB considered the issue of CD-ROM versions of reports and recommended that the Scientific Council 
Reports and the Reports of the Annual Meeting be included in the contents of the CD-ROM, and the CD-ROM 
be issued before April of the following year. 

 
New Initiatives for Publications (page 79) 
 

STACPUB recommended that electronic publishing of the Journal begin with the five papers currently awaiting  
publication in Volume 26. 

 
STACFIS 

 
Greenland Halibut (Reinhardtius hippoglossoides) in Subarea 0 and Division 1A Offshore and Divisions 1B-1F 
(page 89) 

 
STACFIS recommended that the investigations of the by-catch of Greenland halibut in the shrimp fishery in 
Subareas 0 and 1 should be continued. 

 
Greenland Halibut (Reinhardtius hippoglossoides) in Division 1A Inshore  
 
 Research Recommendations (page 94) 
 

The high catch level of Greenland halibut in Div. 1A inshore generates concern, especially because the lack of 
effort data from the commercial fishery impedes the assessment of the stocks. Logbooks were introduced in 
1999 and STACFIS recommended that for the Greenland halibut commercial fishery in Div. 1A action should 
be continued taken to obtain measures of effort from the commercial fishery. 
 
STACFIS recommended that studies of the longline survey in Div. 1A should be continued to investigate if the 
observed variation in CPUE is caused by natural behaviour of the Greenland halibut or if it is due to survey 
design.  
 
STACFIS recommended that investigations of by-catch of juvenile Greenland halibut in the commercial 
shrimp fishery in Subareas 0+1 should be continued. 
 
STACFIS recommended that the discard rate of 'small Greenland halibut' in Div. 1A be investigated. 
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Redfish (Sebastes spp.) in Subarea 1 
 
Research Recommendation (page 97) 
 

STACFIS recommended that monitoring of redfish by-catch taken by the shrimp fishery in Subarea 1 should 
be conducted and that the results should be presented at the June 2001 Scientific Council Meeting on a length 
disaggregated basis. 
 
STACFIS recommended that study on maturation and reproduction of redfish in Subarea 1 be carried out. 
 

Other Finfish in Subarea 1 
 
 Research Recommendation (page 99) 
 

STACFIS recommended that monitoring of finfish by-catch taken by the shrimp fishery in Subarea 1 should be 
conducted and that the results should be presented at the June 2001 Scientific Council Meeting on a species by 
species, as well as a length disaggregated basis. 
 

Redfish (Sebastes mentella and Sebastes fasciatus) in Division 3M 
 
 Assessment Results  (page 109) 

 
STACFIS noted that information on Div. 3M redfish by-catch in the shrimp fishery was presented during the 
November 1999 assessment of shrimp in Div. 3M. STACFIS recommended that an update of the Div. 3M 
redfish by-catch information be presented on a regular basis during the November assessment of shrimp in Div. 
3M, including the estimated weights and numbers of redfish caught annually in the Div. 3M shrimp fishery as 
well as tables showing their size distribution.  
 

American Plaice (Hippoglossoides platessoides) in Division 3M  
 
 Future Studies (page 114) 

 
Problems related to age determination were presented as a key obstacle to the use of an analytical approach for 
American plaice in Div. 3M.  STACFIS recommended that current initiatives aiming at reconciling age 
determination from different age readers be continued in an effort to determine the catch-at-age for this stock.  
Also, efforts should be made to establish historical time series of catch-at-age and other biological information 
at age so that they can be used in analytical assessments.  It was noted that, despite these inconsistencies in age 
determination, the age dis aggregated information available appears to be tracking year-classes as well as the 
information available for many other stocks. Therefore, STACFIS recommended that analytical assessments 
be attempted in the next assessment of Div. 3M American plaice.  
 

Redfish (Sebastes mentella and Sebastes fasciatus) in Divisions 3L and 3N 
 

Current and Future Studies (page 118) 
 

The Committee endorsed continuation of genetic studies at the population level to determine the validity of Div. 
3LN and Div. 3O as separate management units. STACFIS again  recommended that (1) redfish data in Div. 
3LN and 3O be analyzed further to determine if a relationship exists between Div. 3O and Div. 3LN that may 
help in the interpretation of the indices of abundance; and (2) data be examined to evaluate the appropriateness 
of Div. 3LN and Div. 3O as management units for redfish .  
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American plaice (Hippoglossoides platessoides) in Divisions 3L, 3N and 3O 
 
 Interim Monitoring Report (page122) 
 

The 1999 VPA included a value for natural mortality that was a large departure from previous models and 
STACFIS again recommended that for American plaice in Div. 3LNO, the effect of the increase in natural 
mortality and possible estimation of M be explored.  In recent years catch at older ages was low or nonexistent 
and therefore, STACFIS again recommended that the number of ages in the catch-at-age matrix of American 
plaice in Div. 3LNO be reduced and the effect of a plus group in the catch-at-age be explored.  Previous VPAs 
on this stock had a severe retrospective pattern and STACFIS again recommended that the current VPA of 
American plaice in Div. 3LNO be examined for a retrospective pattern .   STACFIS again recommended that 
the stock recruit relationship of American plaice in Div. 3LNO from the VPA should be explored further. 
STACFIS recommended that in 2001 the entire time series of abundance, biomass and length frequencies for 
American plaice from the surveys conducted by EU-Spain in the Regulatory Area of Div. 3NO be presented in a 
single document.  STACFIS further recommended that in future catch to survey biomass plots for American 
plaice in Div. 3LNO be presented. 

 
Yellowtail Flounder (Limanda ferruginea) in Divisions 3L, 3N and 3O 
 
 Research survey data (page 124 and page 126) 
 

STACFIS recommended that a detailed description of the survey design, specifications and geometry of the 
sampling trawl used in the Spanish survey in the Regulatory Area of Div. 3NO be tabled at the June 2001 
Meeting.   
 
STACFIS noted the excellent progress made to reconcile age determination and recommended that age 
validation studies be carried out to authenticate aging by the new methods for yellowtail flounder in Div. 
3LNO. 
 

 Reference Points 
 
 Precautionary Approach (page 133) 
 

STACFIS recommended that more work is needed on the precautionary framework and how the 
implementation would work when projections are based on risk analyses done annually and these aspects be 
investigated further in future assessments of yellowtail flounder in Div. 3LNO.   
 

Witch Flounder (Glyptocephalus cynoglossus) in Divisions 3N and 3O 
 
 Recommendations (page 136) 
 

STACFIS found it difficult to fully evaluate the trends in the annual EU-Spain survey series in the NRA area of 
Div. 3NO without the details of the entire time series.  STACFIS recommended that for future meetings the 
data for witch flounder in Div. 3NO be provided in detail for the entire time series in similar format as in the 
report of the EU survey series in Div. 3M (SCR Doc. 00/9). 

 
Capelin (Mallotus villosus) in Divisions 3N and 3O 
 
 Potential Reference Points (page 138) 
 

STACFIS recommended that all data available related to capelin Div. 3NO stock be compiled for the June 
2001 Scientific Council Meeting. 
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Greenland Halibut (Reinhardtius hippoglossoides) in Subarea 2 and Divisions 3KLMNO 
 
 Assessment Results  (page 148) 
 

STACFIS accepted the general upward trend apparent in the results of all approaches for the most recent years 
(since 1995) but believed that further work is necessary to capture the dynamics of the resource in earlier years. 
In particular, STACFIS recommended that for Greenland halibut in Div. 2J and 3K, further analyses be 
carried out in order to investigate the possibility of changes in natural mortality (including sexual differences) 
or resource distribution inside and outside the Div. 2J and 3K area in order to enable better definition of the 
history of the stock size. 
 

Short-finned Squid (Illex illecebrosus) in Subareas 3 and 4 
 
 Research Recommendations (page 154) 

 
For short-finned squid in Subareas 3+4, STACFIS recommended that: 
 
i) in order to evaluate effects of annually variable effort levels, data on effective fishing effort should be 

collected in all Subareas. 
ii) migration patterns within and between fishery areas for the total stock be investigated. 
iii) annual variability in age structure, growth rate, and maturation throughout the stock area be monitored. 
iv) additional research be carried out on the factors that affect recruitment. 
 

Elasmobranchs in Subareas 0-6 
 
 Research Recommendations (page 171) 
 

STACFIS recommended that for elasmobranchs in SA 0-6, 
 
1)  life history characteristics (growth, maturation and fecundity) should be investigated for the most 

common elasmobranch species. 
 
2)  information on growth rates and stock structure (tagging studies) should be elaborated to enhance 

knowledge of the current status of thorny skate in Div. 3LNO and Subdiv. 3Ps. 
 
3)   a program to promote identification of elasmobranchs species taken in commercial catches should be 

initiated throughout all Subareas. 
 
4) a sampling program of the commercial catches of elasmobranchs should be initiated to define removals 

by size and possibly by age. 
 
 

Scientific Council Annual Meeting, 18-22 September 2000 
 

STACPUB 
 

Information from 2000 Special Session (page 221) 
 
 Noting that the information presented at the Workshop would be valuable for future reference, STACPUB 

recommended that the documents from the "Workshop on Assessment Methods" along with the discussions 
should be compiled and issued as a Scientific Council Studies publication. 
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Considerations of NAFO Website (page 222) 
 
 STACPUB recommended that a Working Group with representatives from General Council, Fisheries 

Commission and Scientific Council should be established in order to ensure that all relevant material becomes 
available on the NAFO website. 

 
 

Scientific Council Meeting, 8-15 November 2000 
 

SCIENTIFIC COUNCIL MEETING 
 
Shrimp in Division 3M (page 242) 
 

Scientific Council was not able to advise on a specific catch level for 2002 and recommended that the advice 
for 2002 be re-evaluated by Scientific Council in November 2001. 

 
STACFIS 

 
Northern Shrimp (Pandalus borealis) in Division 3M 
 
Research Recommendations (page 250) 
     
 STACFIS recommended that, for shrimp in Div. 3M: 
 

- number-at-age from the EU survey results should be estimated to provide insights into mortality and 
year-class strengths. 

 
-  work on age structured population models should be continued. 

 
Northern Shrimp (Pandalus borealis) in Subareas 0 and 1 
 
 Research Recommendations (page 256) 

 
 For shrimp in Div. 0A and Subarea 1, STACFIS recommended that: 
 

- an  analysis of  the length-frequency data of shrimp in order to obtain the age composition be conducted.   
 
- the effect of recent changes in survey design and execution be further studied. 

 
Northern Shrimp (Pandalus borealis) in Denmark Strait 
 
 Research Recommendations (page 261) 
 
 For shrimp in Denmark Strait, STACFIS recommended that: 
 

- a survey be conducted, to provide fishery independent data of the stock throughout its range, 
 
- commercial catch sampling of the fishery be improved to fully cover seasonal and spatial variation, so 

that size, sex and age composition of the catch can be accurately described. 
 

 




