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REPORT OF THE WORKING GROUP ON FISH STOCK ASSESSMENT
(Hobart, Australia, 9 to 20 October 2006)

OPENING OF THE MEETING

1.1 The meeting of WG-FSA was held in Hobart, Australia, from 9 to 20 October 2006.
The Convener, Dr S. Hanchet (New Zealand), opened the meeting and welcomed participants.

1.2 The Working Group paused in memory of Dr Geoff Kirkwood (UK), colleague and
long-serving participant of CCAMLR. The Working Group acknowledged Dr Kirkwood’s
major contributions to the development of assessment methods, the evaluation of fish stocks
and the management of fisheries.

ORGANISATION OF THE MEETING AND ADOPTION OF THE AGENDA
Organisation of the meeting
Meeting documents

2.1  Dr Hanchet advised that there were a number of meeting papers which had been
submitted after the deadline and without prior notification (see Part II, paragraph 9,
Guidelines for the Submission of Papers to Meetings of SC-CAMLR Working Groups); these
papers were not considered during the meeting.

2.2 The Working Group reconsidered last year’s decision that all meeting documents
should be distributed as locked pdf files (SC-CAMLR-XXIV, paragraph 12.15). Locked
documents prevented rapporteurs and subgroup coordinators from extracting electronically
essential information and text from meeting papers. It was agreed that meeting documents
should be made available on the CCAMLR website and on the meeting server as unlocked
pdf files.

Agenda

2.3  The agenda of the meeting was discussed and adopted with the addition of
subitem 3.3.7 on depredation (Appendix A). The Working Group noted the Commission’s
request to review the effectiveness of the new move-on rule for by-catch (Conservation
Measure 33-03, paragraph 5) in reducing by-catch in Subareas 88.1 and 88.2 in 2005/06
(CCAMLR-XXIV, paragraph 11.39).

Report restructure

24  The Working Group noted that the Scientific Committee (SC-CAMLR-XXIV,
paragraphs 13.18 to 13.25) and the Commission (CCAMLR-XXIV, paragraphs 4.70 to 4.75)
had acknowledged the significant improvements arising from the recent restructure of the
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report, but had agreed that the size of the 2005 report was untenable. That report (including
the appendices) had resulted in a budget overrun in translating and publishing costs and had
severely stretched the Secretariat resources.

2.5  WG-FSA agreed to reduce the size of its 2006 report through extensive editing and
cross-referencing to other reports, avoiding duplication of text, and following the guidelines
in the rapporteurs notes.

2.6 The possibility of non-translation of some or all appendices, and of not
updating/translating Fishery Reports where the assessments and resulting yield estimates are
similar to last year, was also considered (see paragraphs 13.23 to 13.25).

2.7  The report was prepared by the participants, and includes the Agenda (Appendix A),
List of Participants (Appendix B), List of Documents considered at the meeting
(Appendix C), Report of ad hoc WG-IMAF (Appendix D) and Fishery Reports (Appendices F
to R).

REVIEW OF AVAILABLE INFORMATION
Data requirements specified in 2005
Development of the CCAMLR database

3.1  The Data Manager, Dr D. Ramm, provided an update on recent developments in
managing CCAMLR’s data. During the intersessional period, the Secretariat had further
developed procedures and data forms at the request of the Scientific Committee and its
working groups. This work included:

(i) revising data forms used for reporting scientific observer data, fine-scale data
and catch and effort reports (CCAMLR-XXIV, paragraph 4.50; SC-CAMLR-
XXIV, paragraphs 4.192 to 4.200). The revisions were outlined in WG-FSA-
06/4 and the data forms are available on the CCAMLR website:
www.ccamlr.org/pu/e/sc/fish/forms.htm; www.ccamlr.org/pu/e/sc/obs/logbooks.htm;

(i) developing a manual on the procedures for the extraction and mathematical
manipulation of data used by WG-FSA (SC-CAMLR-XXIV, paragraph 4.17 and
Annex 5, paragraph 3.7). The manual was available on the meeting server;

(ii1)) developing an electronic reference library of relevant meeting documents
(SC-CAMLR-XXIV, paragraph 12.19). At the time of the meeting, the
reference library contained all documents from the meetings of WG-FSA since
1995. Documents from meetings of other working groups will be added as
Secretariat resources become available. The library was available on the
meeting server, and documents were available generally to meeting participants
under the Rules for Access and Use of CCAMLR Data;

(iv) conducting an initial validation of assessments involving CASAL, immediately

prior to WG-FSA, using the input parameter files and associated papers
submitted to WG-FSA (WG-FSA-06/6, paragraphs 6.1 and 6.2). These
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assessments were for Dissostichus spp. in Subareas 48.3, 88.1 and 88.2 and
Division 58.5.2. The work involved the validation of the input parameter files
submitted, and the validation that the assessment results as quoted in the
accompanying papers can be reproduced using those input files. The validation
steps and results were reported in a document which was available on the
meeting server;

(v) extending the time series of catch-weighted length frequencies for D. eleginoides
in Subarea 48.3 (SC-CAMLR-XXIV, Annex 5, Appendix G, paragraph 6 and
Table 13.1, Task 50) by reviewing the procedure used and revising the available
catch and length data (see WG-FSA-SAM-06/4 and WG-FSA-06/4). As a
result, catch-weighted length frequencies for D. eleginoides in Subarea 48.3
were now available for the seasons 1984/85 to 1988/89 and from 1990/91 to the
present (22 seasons including 2005/06).

Data processing

3.2 The Secretariat had processed fishery and observer data from the 2005/06 season
which had been submitted prior to the meeting, and these data were available for analyses at
the meeting. However, data from fishing conducted in September 2006 were not yet available
and some data were overdue. Those data, and data from the remainder of the season, would
be submitted later in the year.

3.3 In addition, the Secretariat had processed available fine-scale and observer data from
the fishery in the South African EEZ around Prince Edward and Marion Islands
(Subareas 58.6 and 58.7 and Area 51) in 2005/06, and data from the French EEZs in
Division 58.5.1 (Kerguelen Islands) and Subarea 58.6 (Crozet Island) in 2005/06 (to August
2006).

3.4  The Secretariat began preliminary validation of data from 2005/06 prior to the
meeting, and this procedure will be extended and completed in the forthcoming intersessional
period.

3.5  The Working Group noted that Mr A. Dunn (New Zealand), in association with the
Secretariat, had undertaken validation of tagging data held in the observer database with
position data from the fine-scale data from Subareas 88.1 and 88.2 in preparation for the
analysis reported in WG-FSA-06/34. A number of discrepancies and errors in reporting
east/west positional data about longitude 180° had been detected, i.e. positions reported in
fine-scale data were in the opposite hemisphere to corresponding positions reported by the
scientific observers. Some errors were clear to identify and correct, while others required an
arbitrary decision on the accuracy of the different datasets. The corrections applied had
resulted in changes in the interpretation of the observer data (including tag returns, and age-
and length-frequency data), and their implication in stock assessment.

3.6  The Working Group requested that the Scientific Committee and Commission
consider the feasibility of using VMS data to validate positional data reported in fine-scale
and observer data. Flag States and scientific observers were also urged to check the reported
positions in the data, especially near longitudes 0° (Subarea 48.6) and 180° (Subarea 88.1).
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Fishery plans

3.7  The Secretariat has maintained the database which holds the information on Fishery
Plans and updated data from 2005/06 to the time series prior to the meeting.

Fisheries information
Catch, effort, length and age data reported to CCAMLR

3.8  Under the conservation measures in force in 2005/06, fishing took place in 13 fisheries
targeting icefish (Champsocephalus gunnari), toothfish (D. eleginoides and/or D. mawsoni)
and krill (Euphausia superba):

« fishery for C. gunnari in Subarea 48.3

+ fishery for C. gunnari in Division 58.5.2

» fishery for D. eleginoides in Subarea 48.3

» fishery for D. eleginoides in Subarea 48.4

+ fishery for D. eleginoides in Division 58.5.2

* exploratory fishery for Dissostichus spp. in Subarea 48.6

* exploratory fishery for Dissostichus spp. in Division 58.4.1

* exploratory fishery for Dissostichus spp. in Division 58.4.2
* exploratory fishery for Dissostichus spp. in Division 58.4.3a
* exploratory fishery for Dissostichus spp. in Division 58.4.3b
» exploratory fishery for Dissostichus spp. in Subarea 88.1

* exploratory fishery for Dissostichus spp. in Subarea 88.2

« fishery for E. superba in Area 48.

3.9  In addition, four other managed longline fisheries targeting toothfish were conducted
in the Convention Area in 2005/06:

+ fishery for D. eleginoides in the French EEZ in Division 58.5.1

» fishery for D. eleginoides in the French EEZ in Subarea 58.6

+ fishery for D. eleginoides in the South African EEZ in Subarea 58.6
» fishery for D. eleginoides in the South African EEZ in Subarea 58.7.

3.10 Catches of target species by region and gear reported from fisheries conducted in the
CAMLR Convention Area in the 2005/06 fishing season are summarised in Table 1.

3.11 The Working Group noted the Secretariat’s work in monitoring fisheries in 2005/06
(CCAMLR-XXV/BG/3).

3.12 The Secretariat updated the catch-weighted length frequencies for C. gunnari taken in
fisheries in Subarea 48.3 and Division 58.5.2, D.eleginoides taken in fisheries in
Subareas 48.3 and 58.7 and Division 58.5.2, and D.mawsoni taken in fisheries in
Subareas 88.1 and 88.2 (WG-FSA-06/4).

3.13  The Secretariat updated the catch histories for target species and by-catch species with

catch limits in the Convention Area (WG-FSA-06/4). Catch histories for Dissostichus spp.
included estimates of IUU catches (see below).
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3.14 The Working Group noted the developments in longline fishing methods used in
exploratory fisheries for Dissostichus spp. by Japan in Subarea 48.6, and Russia in the Ross
Sea (WG-FSA-06/15 and 06/5 respectively). These developments were also considered by ad
hoc WG-IMAF (paragraphs 7.37 to 7.41, see also paragraph 6.52).

3.15 The developments resulted in similar gear configurations consisting of a single main
line with vertical branch lines (12-22 m in length) with weights and hooks. This
configuration allowed the rapid deployment of the longlines, with hooks sinking rapidly to the
extent of the branch lines. Hooks in the Japanese system were spaced at various intervals
along the branch lines, while the hooks in the Russian system were bunched together on the
branch lines.

3.16 The height of hooks above the sea floor was adjustable in the Japanese system, and it
was reported that this height above the sea floor could be set to reduce by-catch. The Russian
system was also reported to reduce by-catch and it was thought that Dissostichus spp. caught
by the bunched hooks deterred by-catch species from approaching the baits.

3.17 The Working Group welcomed developments in gear configuration and mitigation
methods, and urged Members to conduct statistical evaluation of new methods, using rigorous
experimental design, to assess the performance of new gear, its selectivity and impact on
ecosystem components (paragraph 6.52). The Working Group also encouraged Members
where possible to collaborate to obtain comparative data from vessels fishing side-by-side.

Estimates of catch and effort from [UU fishing

3.18 WG-FSA reviewed estimates of IUU catches in the Convention Area for 2005/06
prepared by the Secretariat and based on information submitted by 1 October 2006 (Table 2
and WG-FSA-06/11 Rev. 2). The deterministic method presently used by the Secretariat to
estimate IUU fishing effort was the same method as used in previous years. This method
used information on the number of vessels sighted/apprehended and reports of port
inspections. Ancillary information on fishing trips and catch rates is derived from CCAMLR
data on licensed vessels. The Working Group endorsed these estimates for use in stock
assessment.

3.19 WG-FSA also considered the developments in the estimation of IUU catches which
had been made following the 2006 meeting of JAG. This included estimating the probability
of IUU events based on the reliability of the sightings, vessel identifications, information
sources and vessel activities, and the vulnerability of the area fished (SCIC-06/9). These
matters were discussed under Item 8.

Catch and effort data for toothfish fisheries in waters
adjacent to the Convention Area

3.20 Catches of Dissostichus spp. in the Convention Area which were reported to the
Secretariat in STATLANT data and the catch and effort reporting system, and catches outside
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the Convention Area reported in the CDS in 2004/05 and 2005/06 are summarised in Table 3.
The catch of Dissostichus spp. outside the Convention Area in 2004/05 and 2005/06 was
reported mostly from Areas 41 and 87.

3.21 Based on the historic fishing and trading patterns of vessels participating in the CDS,
the Secretariat advised that catches reported outside the Convention Area in 2004/05 and
2005/06 indicated legitimate fishing activities and that there was no evidence to suggest that
any misreporting had occurred.

3.22 The Working Group requested that Members provide information on the sustainability
of the Dissostichus resource on the Scotia Ridge in order to develop advice on the possible
impact of fishing in Area 41 on the Dissostichus resource in the western section of
Subarea 48.3. It was noted that the western section of Subarea 48.3 was excluded from the
region currently considered in the assessment of D. eleginoides in that subarea (Management
Areas A, B, C).

3.23  The Working Group noted the scientific observations conducted on board a Ukrainian-
flagged longliner fishing for D. eleginoides in Area 41 (WG-FSA-06/13). Observations
included biological data on the target species and by-catch species, and information on the
fishing gear. The Working Group thanked the author for providing detailed biological
information.

Scientific observer information

3.24  Scientific observers appointed under the CCAMLR Scheme of International Scientific
Observation were deployed on all vessels targeting finfish in the Convention Area, and some
vessels targeting krill. Scientific observers have participated in 54 cruises so far in 2005/06:
49 cruises on vessels targeting Dissostichus spp. or C. gunnari (37 cruises on longliners;
9 cruises on trawlers and 3 cruises on pot vessels); and 5 cruises on vessels fishing for
E. superba (WG-FSA-06/36 Rev. 2 to 06/39 Rev. 1). Scientific observations were discussed
under Items 7 and 11.

Inputs for stock assessment
Catch-at-length/age from fisheries

3.25 Scaled length-frequency data for all fisheries were presented in WG-FSA-06/4 and
06/29. Mr Dunn reported the results described in WG-FSA-06/29 and the process of data
validation which uncovered previously undetected location errors in observer data mostly due
to observers failing to include a negative sign for longitudes west of 180°.

3.26  Although fewer length-frequency data were collected in 2005/06 than in previous
years, due to the change in sampling methodology, the data for 2005/06 were more
representative of the fishery as a whole.
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Research surveys

3.27 The USA conducted a bottom trawl survey in the region of the northern Antarctic
Peninsula part of Subarea 48.1, including the previous fishing grounds for the icefish
Chaenodraco wilsoni exploited between 1978 and 1987 (WG-FSA-06/14). The report from
the survey incorporated a species inventory of the region, information on the biomass of the
most abundant demersal species, their distribution, size and maturity composition and their
dietary patterns. In the area, two ichthyofaunal elements overlap: the low-Antarctic and the
high-Antarctic fauna. In contrast to the South Shetland Islands further north, high-Antarctic
elements of the fish fauna become more dominant, in particular among icefish. The species
with the highest biomass was Gobionotothen gibberifrons. However, biomass of all finfish
species in that region is currently not at a level which would allow a reopening of the fishery.

3.28 A trawl survey in Division 58.5.2 of D. eleginoides and C. gunnari was described in
WG-FSA-06/42 Rev. 1, and a review of the use of data from the time series of trawl surveys
was presented in WG-FSA-06/44 Rev. 1. It was noted that the decision to exclude some shots
from analysis of earlier surveys because they were ‘unrepresentative’ could be revisited by
down-weighting them using their estimated variance rather than totally excluding them, and
that this could be examined intersessionally. The Working Group considered whether a core
series of surveys could be specified giving a reasonable time series of representative
abundance estimates for juvenile fish. It was noted that survey group 1, consisting of the
2001, 2002, 2004, 2005 and 2006 surveys, was considered to be the best possible ‘core’ series
available. Some surveys should be excluded because they did not adequately cover the total
potential habitat of juvenile fish, in particular, some of the strata covering deeper (>500 m)
water, were not sampled in these years.

3.29 The results of the UK groundfish survey for Subarea 48.3 carried out in January 2006
were given in WG-FSA-06/51. This survey, which included both demersal trawls and a
limited acoustic survey, targeted C.gunnari. The Working Group was interested in the
degree to which icefish and krill could be distinguished in acoustic surveys. Dr M. Belchier
(UK) noted that acoustic marks for icefish can be determined by their ‘stick’ shape seen in
acoustic plots, while krill tend to form more dense clusters near the surface in these plots.
This was validated by targeted net tows. The Working Group noted that the results showed a
strong cohort of 2-year-old fish and an unusually high number of older (50 cm) icefish.

CPUE analyses

3.30 Updated standardisation analyses of CPUE data for Subarea 88.1 and SSRUs 882A-B
were given in WG-FSA-06/47. The Working Group noted that these analyses indicated an
increase of close to 50% in recent seasons relative to the start of the fishery. There was some
concern that the method, which includes vessels as fixed effects in the generalised linear
mixed model (GLMM), could give underestimates of the coefficient of variation for each
fishing season’s estimate of CPUE. Mr Dunn noted that even if this were the case, the
incorporation of process error for the CPUE series in the CASAL assessment will adequately
quantify the uncertainty in the CPUE series and thus the relative amount of statistical weight
this data should be given in the estimation procedures in CASAL.
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3.31 The Working Group considered the validity of including the standardised CPUE series
in the CASAL assessment given the conclusions of WG-FSA-06/47 that the series cannot be
considered as a realistic index of abundance, but has been influenced largely by changes in
fisher behaviour and learning. It was agreed that, where possible, all available data should be
included in assessments.

3.32 A comprehensive description of the development of the Subarea 48.3 fishery with
respect to its influence on standardised CPUE indices is detailed in WG-FSA-06/53.

3.33 From the information presented, the conclusion can reasonably be made that there
were two distinct periods of relatively stable fishing behaviour (pre-1993 and post-1997),
with a period of fairly rapid change in the fleet and its behaviour in the intervening period,
particularly with regard to the transition from summer to winter and from day to night setting.
The observed discontinuity in the standardised CPUE series between the 1993 and 1997 years
and the relatively stable series post-1997 cannot be fully explained simply with a hypothesis
of unrecorded TUU. It is most likely to be the result of a combination of factors, including
changes in fleet composition, area, time and depth of operations and the introduction of new
management requirements including observers (WG-FSA-06/53).

3.34 The Working Group considered the usefulness of the CPUE series for years prior to
1998 given that many vessels in this period only fished for one or two seasons. It was agreed
that splitting the series into a pre- and post-1998 series was a reasonable approach for the
current assessment. However, the Working Group recommended that the selection of vessels
to be used in the analysis should be reviewed in the future.

Tagging studies

3.35 WG-FSA-06/32 presented results from the skate tagging program for the Ross Sea.
Over 9 000 skates have been tagged and released over a period of seven years, and 47 (0.5%)
have been recaptured. The paper reported that there was no recorded movement between
SSRUs, and the maximum distance travelled was less than 70 km. The distance travelled by
tagged skates did not increase with increased period at liberty. The paper concluded that
some skates survive being caught on longlines, and tagged and released, for up to four years,
and that they appeared to make only small-scale movements along depth contours.

3.36  WG-FSA-06/34 reported on the toothfish tagging program in the Ross Sea. A total of
10 775 D. mawsoni have been released and 225 recaptured, and 818 D. eleginoides released
and 25 recaptured. In 2006, New Zealand vessels had increased the size of toothfish being
tagged so that, for the first time, the size distribution of the tagged fish in the Ross Sea was
very close to the size composition of the catch.

3.37 WG-FSA-06/56 reported on tagging in Subarea 48.4. Tagging has been carried out
since 2004/05 season, and in 2005/06 a total of 134 D. eleginoides and 10 D. mawsoni were
tagged and released during fishing operations. This represented a tagging rate of seven fish
per tonne of catch. The paper noted that the UK proposes to continue the mark—recapture
experiment in Subarea 48.4 over the 2006/07 and 2007/08 fishing seasons, and recalled that
the objective of the experiment will be to assess toothfish population structure and size once a
suitable number of tags had been released and recovered.
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3.38 WG-FSA-06/64 reported toothfish tag—release and recapture data used in a CASAL
assessment model for Division 58.5.2. Dr Constable noted that Australia was maintaining a
mark—recapture program for D. eleginoides and skates in Division 58.5.2, and that it was
concentrating on distributing tags across a wider spatial area than had been done in the past.
He also noted that it was tagging at a rate greater than one tag per tonne of toothfish caught.

3.39  WG-FSA-06/53 reported that the South Georgia tagging program continued this year.
Since 2000, 13 162 toothfish have been tagged and 364 toothfish were recovered in 2006.
Dr D. Agnew (UK) also reported that the tagging program has been extended to rays, with
389 fish tagged in 2006.

3.40 1In 2005/06, 4 451 toothfish were tagged in exploratory fisheries (Tables 7 and 8) and
113 tagged fish were recaptured. Toothfish were tagged at an average rate greater than the
required one per tonne, although some Flag States in some SSRUs failed to achieve the
required level (see Fishery Reports: Appendices F to R). In established fisheries,
4 660 toothfish were tagged in Subarea 48.3, 144 in Subarea 48.4, 1 825 in Division 58.5.2,
1 240 in Subarea 58.6 and approximately 500 during a survey in Division 58.5.1.

3.41 The Working Group noted that C2 and observer data could now be linked on the
vessel haul number, which considerably assisted the interpretation of tagging data. However,
there was some confusion over submission of the data. The Working Group recalled that
tagging in exploratory fisheries was a responsibility of the Flag State, but recognised the
value in having scientific observers undertake tagging and record tagging data in the observer
database.

3.42 The Working Group suggested, as a solution, that:

(i) observers continue to collect and record tag data in their logbook forms, and
periodically provide the vessel with the data on request;

(i) vessels report tag data to the Secretariat along with their monthly fine-scale data;

(ii1) the Secretariat treat the tag data in the observer database as their primary source
of data, using the vessel-reported data only when the observer data are
unavailable or unreported.

3.43  The following amendments to Conservation Measure 41-01, Annex C, are required:

1. The responsibility for ensuring the progress of tagging, tag recovery and
correct reporting shall lie with the Flag State. The CCAMLR scientific observer, in
cooperation with the fishing vessel, shall normally be expected required to undertake
the tagging program.

3. All relevant tag data and any data recording tag recaptures shall be reported
electronically in the CCAMLR format' to the Executive Secretary (i) by the vessel
every month along with its monthly C2 reports, and (ii) by the observer as part of the
data reporting requirements for observer data—within—three—menths—ef—the—vessel

departing the exploratory lisherics.

3.44 Since each Flag State is operating its own tagging program, there are currently a large
number of different types of tags in the fishery. It has sometimes proven difficult to
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understand whether a non-matching tag—return record arises from a previously unknown run
of deployed tags, or is a typographical error. The Working Group agreed that a solution to
this issue would be to ask observers and/or the vessel to take a photographic record of all
returned tags in exploratory fisheries and attach this to the database. An alternative solution is
to require that all returned tags are forwarded to a central depositary at the Secretariat.

3.45 The Working Group recommended that for a trial period of one year, observers/vessels
take time-stamped photographs of all returned tags and forward them to the relevant tagging
program coordinator and the Secretariat.

3.46 It was further noted that New Zealand has been acting as the tagging program
coordinator for the Ross Sea, but that now the exploratory fisheries tagging programs have
been extended to a number of new areas outside the Ross Sea. To ensure efficient
coordination of all these programs, the Working Group asked the Secretariat to investigate the
feasibility of it becoming the tagging program coordinator for all exploratory fisheries. This
would entail maintaining a supply of tags and tagging equipment in the Secretariat, keeping
an accurate record of all tags supplied and recalling all unused tags, and holding all returned
tags physically at the Secretariat. Flag States would request tags, or a tagging kit, from the
Secretariat prior to embarking on an exploratory fishery.

3.47 It will not be possible for this change to be implemented in time for the start of the
2006/07 exploratory fishery fishing season, however it should be fully implemented in time
for the start of the 2007/08 fishing season. The cost of setting up the tagging scheme will be
recovered through Members purchasing the tags, and or tagging kits, from the Secretariat.
The Working Group requested the Scientific Committee to identify with SCAF what funds
from the 2007 budget would be available for the initial purchase of tags by the Secretariat.
The Secretariat is requested to notify Members once tags and kits are available for purchase.

3.48 Dr K. Shust (Russia) expressed concern at the low recapture rate of tags in
Subareas 88.1 and 88.2. He suggested that using mark—recapture data as a major input for the
CASAL model of the assessments in Subareas 88.1 and 88.2 could result in substantial
uncertainty about the catch limit if the assumptions about tagging parameters were not met
(WG-FSA-06/60, Table 6). Uncertainty might arise from:

(1)  ahigh mortality level of tagged fish;

(1)) annual and seasonal variations in ice- and fishing-fleet distribution within the
Ross Sea that influence heavily the possibility of fish tagging and recapturing;

(ii1) the current subdivision of the Ross Sea into SSRUs, some of which are closed to
the fishery and, consequently, tagging.

3.49  In Dr Shust’s opinion, the following issues should be investigated:

(i) The tagging-induced mortality rate (10%) estimated for D. eleginoides in
Subarea 48.3 (Agnew et al., 2006) should not necessarily be applied to another
species (D. mawsoni) and other subareas (88.1 and 88.2). This rate should be
quantified through a special tagging study on D. mawsoni in the Ross sea.
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(i) Uncertainty dependent on the variability of fishing fleet distribution, position of
the tagging releases and recaptures should be evaluated both for particular years
and the observation period in general.

(i) Tagging of toothfish should be carried out also in those SSRUs that are currently
closed for the fishery.

3.50 Regarding paragraph 3.48(i), the Working Group agreed that more tag-induced
mortality experiments, particularly on large fish, should be undertaken.

3.51 Regarding paragraph 3.48(iii), the Working Group noted that research in SSRUs in
Subareas 88.1 and 88.2 that were otherwise closed to fishing (Conservation Measures 41-09
and 41-10) had provided valuable data and allowed the opportunity to undertake additional
tagging studies. It agreed that these areas should continue to carry an allowance for 10 tonnes
of research catch limited to a single fishing vessel per season.

3.52  In 2005/06, vessels undertaking tagging within closed SSRUs in Subareas 88.1 and
88.2 under the 10-tonne research provision had achieved tagging rates of four to six fish per
tonne. In order to advance CCAMLR’s tagging program, the Working Group recommended
that the tagging rate for single vessels operating 10-tonne research catches in closed SSRUs in
Subareas 88.1 and 88.2 should be raised to a minimum of three tags per tonne, with a target
level of up to 10 fish per tonne of retained catch. The Working Group emphasised that only
fish in good condition should be tagged, that fish should be tagged in proportion to their
presence in the catch, and that tagged fish do not count against a catch limit.

Management advice

3.53 The Working Group recommended that Conservation Measure 41-01, Annex C, be
amended to clarify the roles and responsibilities of the vessel and observers (paragraph 3.43).

3.54 In exploratory fisheries, for a single trial year (2006/07), observers should take a
photographic record of all tags recovered and forward these photographs to the Secretariat.

3.55 The Secretariat should take responsibility for coordinating the tagging programs in
new and exploratory fisheries starting from the 2007/08 season. All tags used by Members in
exploratory fisheries should be purchased from the Secretariat for use in the 2007/08 season
onwards. The Scientific Committee and SCAF should identify funds required by the
Secretariat, which will be recovered through the sale of tags and tagging kits to Members
undertaking exploratory fisheries.

3.56 The requirement for tagging in those SSRUs in Subareas 88.1 and 88.2 which are
closed but carry a 10-tonne research exemption for a single vessel in a single season, should
be increased from one tag per tonne to a minimum of three tags per tonne and a target of
10 tags per tonne.

277



Biological parameters

3.57 A review of biological parameters for two species of Ross Sea skates was provided in
WG-FSA-06/31. The Working Group noted that estimates of most parameters were still
uncertain and encouraged further work.

3.58 The estimation of maturity for D. eleginoides in Subarea 48.3 was given in WG-FSA-
06/53. Mr Dunn asked whether the depletion level in SSB in the CASAL model was sensitive
to changes in the maturity ogive; he also asked whether (i) a sex-specific maturity ogive for
Subarea 48.3 D. eleginoides should be used, and (ii) is such a strong apparent disparity
between male and female maturity expected. The Working Group noted that the initial
assessment results suggested that estimated levels of depletion were reasonably insensitive.
There was not sufficient time for construction and analysis of a two-sex model at this
meeting, but this should be done in future work.

3.59 Dr S. Candy (Australia) noted that when interpreting maturity-at-age from maturity-at-
length, via a given growth curve and distribution and level of estimation uncertainty, the
estimation error level and distribution needed to be taken into account. He was willing to
supply the code that could effect this corrected calculation of maturity-at-age.

3.60 Estimates of natural and fishing mortality from tag—recapture data were reported in
WG-FSA-06/54. The Working Group noted that this method could only estimate natural
mortality over the exploited age range. It also noted that reliable estimates of M were
probably not important for younger unexploited fish in CASAL, but were important for older
fish, given the problems when estimating natural mortality and selectivity with dome-shaped
selectivity patterns.

3.61 Dr Constable asked whether the estimated lower value of natural mortality in
WG-FSA-06/54 was feasible, given the apparent lack of older fish in the population. It was
noted that a value of natural mortality that is higher than is currently assumed on the younger
fish, but at the level estimated in the paper on the selected age range, could result in the same
population structure in the older fish as is seen assuming the current single-valued natural
mortality-at-age.

3.62 The Working Group agreed that the analysis of mark—recapture data from all tagging
programs might be useful in singular analyses, outside the integrated stock assessment
framework, such as estimating natural mortality or movement patterns.

Stock structure and management areas

3.63 The prevalence of a copepod ectoparasite on D. mawsoni in the Ross Sea was
examined to evaluate its use as a stock marker (WG-FSA-06/28). The small-scale regional
differences identified by this method suggested it had limited use for stock discrimination.

3.64 Two papers examined stock structure using otolith microchemistry (WG-FSA-06/P1
and 06/P2). The Working Group considered that some small-scale regional differences
identified in WG-FSA-06/P1 were unlikely to reflect stock structure. Dr A. Constable
(Australia) remarked that Australia was looking into otolith analysis, with respect to stock
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structure, in the Indian Ocean, in relation to identifying potential spawning migrations from
Division 58.5.2 to other areas, and encouraged the idea of using such analyses to these ends.

3.65 The Working Group encouraged further work on stock structure, but noted that the
results in these three papers made no change to the stock assessments being carried out at this
meeting.

Depredation

3.66 In recalling the advice of the Scientific Committee (SC-CAMLR-XXIV,
paragraph 3.77) to develop a system to quantify the interactions between marine mammals
and the longline fishery, the Working Group considered several papers on depredation
submitted to the meeting.

3.67 The Working Group noted the apparent ad hoc nature of the depredation estimate for
the toothfish resource in the South African EEZ in Subareas 58.6 and 58.7 given in WG-FSA-
06/58 (based on WG-FSA-SAM-05/15). Dr Agnew reported that in Subarea 48.3 depredation
has been estimated using CPUE analyses and indicated much lower estimates of depredation
than in Subareas 58.6 and 58.7. He also reported that including depredation in the initial
assessment models for toothfish in Subarea 48.3 made little change in the calculated
long-term yield.

3.68 The Working Group noted that interpreting depredation as pure removals from the
population, at lower levels, would have little effect, but when included in CPUE calculations,
it may become influential. It also noted that depredation is likely to be a learning process, and
that static assumptions, with respect to catch removals, will not apply. The Working Group
noted that the selectivity of the depredation needs to be quantified.

3.69 The Working Group noted that incorporation of depredation estimates in evaluating
yields could be very difficult, given the likelihood that levels of future depredation may
change over time. It noted that the approach used for IUU catches was perhaps applicable. It
further noted that measures to counteract depredation used by legal and IUU vessels, would
likely be different, given the lack of the need of IUU vessels to adhere to strictures regarding
the discouraging of depredation.

3.70  Estimates of depredation for Crozet and Kerguelen Islands based on CPUE were given
in WG-FSA-06/63. It was noted that remains of toothfish left on the line was insufficient as a
marker of depredation in some cases, as it would appear that removal of the whole fish could
be effected. The Working Group noted the variation of depredation between vessels. It
suggested that vessel noise production and the length of the line could be factors.

3.71 An instance of depredation of D. mawsoni by giant squid in the Ross Sea was reported
in WG-FSA-06/P3. It was noted that scarring, due to giant squid, was found on toothfish and
that this was a reasonably common event. Mr J. Fenaughty (New Zealand) noted that killer
and sperm whales were occasionally seen in the Ross Sea, but that he could only recall a
single instance when cetacean depredation had occurred.

3.72 The Working Group was unable to make any strong assertions on levels of removals
due to depredation, based on currently employed methods. With respect to observers,

279



although not a strict requirement, studies are being made where depredation occurs. The
Working Group recommended that protocols be developed within the Scheme of International
Scientific Observation so that levels of depredation in the Dissostichus spp. fisheries in the
CAMLR Convention Area can be estimated.

3.73 The Working Group noted that a general research program for WG-FSA-SAM was
needed to approach the issue in a stock assessment sense. It also noted that a depredation

conference occurred recently, and that the proceedings from this could form a useful
background for WG-FSA-SAM discussions.

PREPARATION FOR ASSESSMENTS AND ASSESSMENT TIMETABLE
Report of SG-ASAM

4.1 The second meeting of SG-ASAM which was held in Hobart, Australia, in March
2006 (Annex 6) was convened by Dr R. O’Driscoll (New Zealand). The meeting’s terms of

reference were limited to issues with respect to the conduct of acoustic surveys and the
identification of C. gunnari (SC-CAMLR-XXIV, paragraphs 13.28 and 13.29).

4.2 The Working Group considered the findings of the second meeting of SG-ASAM.
These findings were also considered by WG-FSA-SAM (WG-FSA-06/6, paragraphs 3.5
to 3.7).

4.3  SG-ASAM’s recommendations regarding the development of acoustic methods for
C. gunnari, acoustic survey design and documentation, and archiving of data were endorsed
by the Working Group.

44  The Working Group encouraged SG-ASAM to develop a comprehensive echogram
library (Annex 6, paragraph 62) for use in characterising acoustic marks and identifying
species. This should include detailed information on the morphology of the marks.

4.5  SG-ASAM’s proposal to hold a third meeting in 2007 (Annex 6, paragraphs 65 to 69)
was supported by the Working Group, and it recommended that the terms of reference for that
meeting be extended to take account of future work identified by WG-FSA (see Item 13).
However, the Working Group also noted that the survey design and methodology for the
proposed CCAMLR-IPY synoptic survey of krill in 2008 may also become a priority for
SG-ASAM in 2007.

4.6  The Working Group thanked Dr O’Driscoll, the invited experts and other participants
of SG-ASAM for their contribution to the further development of acoustic methodology.

Report from WG-FSA-SAM
4.7  The third meeting of WG-FSA-SAM was held immediately prior to WG-EMM-06,

from 10 to 14 July 2006, at the Pelican Bay Hotel, Walvis Bay, Namibia. WG-FSA-SAM
was tasked to examine three priority areas of work: (i) estimation of parameters; (ii) continued
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development and evaluation of methods; and (iii) review of stock assessment methods for
WG-FSA-06. The meeting was convened by Dr C. Jones (USA). The full report of
WG-FSA-SAM is provided in WG-FSA-06/6.

4.8  The Working Group noted that no formal terms of reference had been adopted for
WG-FSA-SAM during previous WG-FSA meetings, and that proposed terms of reference had
been drafted by consensus during the 2006 meeting of WG-FSA-SAM. These proposed terms
are listed in WG-FSA-06/6, and were endorsed by WG-FSA.

49  WG-FSA-SAM held discussions primarily relevant to advancements in assessment
methods for Dissostichus spp. and reviews of preliminary stock assessments.

4.10 With respect to model inputs and estimation of parameters, the Working Group noted
that WG-FSA-SAM had considered topics relevant to recruitment indices derived from trawl
surveys, survey design, biomass and numbers-at-age/length, CPUE indices, tag—recapture
experiments, commercial catch-at-length, catch-at-age, age and growth, natural mortality,
stock-recruit relationship (steepness) and recruitment variability, selectivity, movement and
length—weight relationships (WG-FSA-06/6, paragraphs 2.1 to 2.48).

4.11 The Working Group considered advice and recommendations for revision of parameter
estimates for the WG-FSA-06 assessments as set out by WG-FSA-SAM. The Working
Group agreed a natural mortality (M) value of 0.13, a steepness (h) value of 0.75, and a
recruitment variability (ogr) value of 0.60 be used for Dissostichus spp. when no other data are
available.

4.12  The Working Group noted that the principal integrated assessment methods considered
by WG-FSA-SAM were the ASPM and CASAL (WG-FSA-06/6, paragraphs 2.49 to 2.85), as
well as general issues that are common to both integrated approaches.

4.13 The Working Group agreed with WG-FSA-SAM’s recommendation that integrated
assessments should use common default values for parameters for a given species where
specific data were unavailable to inform a choice for a specific assessment. However, some
members felt that a common approach to determining the relative data weightings may not be
appropriate across all integrated assessments.

4.14 The Working Group noted that WG-FSA-SAM had reviewed preliminary integrated
assessments for Dissostichus spp. for the Ross Sea (Subarea 88.1) and Division 58.5.2. The
Working Group thanked Members who had made provisional assessments available and had
made progress advancing integrated methods during the intersessional period.

4.15 No major new developments of the ASPM approach were presented to WG-FSA-
SAM. The Working Group agreed that a method for including tagging data in the ASPM
approach remains a priority.

4.16 The Working Group endorsed the recommendations of WG-FSA-SAM that integrated
assessments be developed for toothfish in Subareas 48.3, 58.6/58.7, 88.1 and 88.2 and
Division 58.5.2, and noted the specific recommendations for each assessment (WG-FSA-06/6,
paragraphs 6.1 to 6.16).
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4.17 The Working Group encouraged Members to continue exploring alternative
assessment methods for Dissostichus spp., C. gunnari, and other harvested species in these
and other parts of the Convention Area, and presenting these alternative methods for
evaluation during future meetings of WG-FSA-SAM.

4.18 The Working Group agreed that MSEs, which provide a mechanism for measuring
efficacy of methods toward achieving management objectives, should be considered a high
priority during future meetings of WG-FSA-SAM.

4.19 The Working Group agreed that it may not be necessary to conduct full assessments of
Dissostichus spp. each year. If a stock should require a new assessment, methodologies
would have the opportunity to be developed during meetings of WG-FSA-SAM prior to their
implementation. Should information suggest that there were significant errors in model
assumptions, there should be the possibility of revising an assessment in an intermediate year.
The Working Group recommended that in preparation for considering this proposal,
simulations should be conducted during the intersessional period to explore the consequences
of such an assessment timetable on the management of the target species and the fishery.

Summary of the report from the invited expert to WG-FSA-SAM-06

420 Dr M. Maunder (IATTC) attended the WG-FSA-SAM meeting as an invited outside
assessment modelling expert. His report was submitted to WG-FSA (WG-FSA-06/8).
Dr Maunder was requested to provide advice in the following areas:

Review and evaluate use of alternative approaches for the assessment of toothfish in
the Convention Area, including:

(i) CASAL
(i1)) mark-recapture approaches
(iii) other models or quantitative methodologies.

4.21 Dr Maunder gave favourable remarks to the general process adopted by WG-FSA-SAM.
WG-FSA-06/8 adequately addressed all terms of reference. The Working Group reviewed
and endorsed the majority of recommendations provided by Dr Maunder.

4.22 The Working Group agreed that Dr Maunder’s invitation and participation in
WG-FSA-SAM was worthwhile and valuable toward the work of WG-FSA.

Review of preliminary stock assessment papers

4.23  Preliminary stock assessments were presented to the Working Group for the following
toothfish and icefish fisheries:

» South Georgia (Subarea 48.3) — D. eleginoides

* Heard Island and McDonald Islands (Division 58.5.2) — D. eleginoides and C. gunnari
* Prince Edward Island (Subareas 58.6 and 58.7) — D. eleginoides

* Ross Sea (Subareas 88.1 and 88.2) — Dissostichus spp.
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4.24  Presentations of preliminary assessments were given to the Working Group, which
provided detail beyond what was included in the WG-FSA papers, including an exploration of
model inputs, diagnostics and sensitivities and decision-making processes for the preliminary
assessments that were tabled.

Preliminary assessments of Dissostichus spp.

425 Two preliminary assessment approaches for D. eleginoides in Subarea 48.3 were
examined by the Working Group. A preliminary CASAL integrated assessment (WG-FSA-
06/53) considered both length-based and age-based models, and 10 different scenarios
incorporating suggestions made by WG-FSA-SAM. The Working Group noted that in most
scenarios there was no substantial effect on precautionary catch limits.

4.26 The Working Group noted that there was a trend in residuals when fitting tagging data
using the CASAL integrated approach in Subarea 48.3, and recommended that reasons and
consequences of this be explored. The Working Group acknowledged that there was a range
of possible explanations for this pattern, including unaccounted trends in tag mortality, natural
mortality, and selectivity with age/size. These problems are likely to be very complex. The
Working Group recommended that optimal numbers of tag releases and recaptures to
accommodate the model, as well as sensitivity to extending time in water before expecting
recapture, be examined for tagging assessments in general.

4.27 Dr P. Martinez (Argentina) reported on progress made in updating the ASPM for
D. eleginoides in Subarea 48.3 (WG-FSA-06/59) fitting standardised CPUE, total annual
catches, and catch-proportions-at-length and presented some preliminary results. As in the
previous version of the model (WG-FSA-SAM-05/5 and WG-FSA-05/73), interannual
recruitment variability is included in the model by fitting the steepness parameter h and the
annual recruitment vector g, through the stock-recruitment function.

4.28 The Working Group suggested that this model could be greatly improved if a method
for incorporating mark-recapture data was established, as was recommended during
WG-FSA-05. The Working Group also noted that issues raised relating to the model
structure, data weighting and recruitment detailed in the WG-FSA-SAM report
(WG-FSA-06/6) remain to be addressed. The Working Group also suggested that these
aspects of the ASPM approach should be pursued during the intersessional period, and results
and technical discussion taken up during WG-FSA-SAM.

4.29 Preliminary assessments for D. eleginoides in Division 58.5.2 were presented using
the GYM and CASAL modelling approaches (WG-FSA-06/45 Rev. 1 and 06/64
respectively). The GYM approach was similar to that used in previous years, updated with
information from the 2005/06 trawl survey as presented in WG-FSA-06/42 Rev. 1. A
CASAL integrated assessment was presented for Division 58.5.2 which was based on the
preliminary model presented at WG-FSA-SAM. The Working Group noted that it gave
similar results to the GYM assessment under the same conditions.

4.30 The Working Group discussed the available survey information for Division 58.5.2
(WG-FSA-06/44 Rev. 1), and agreed that the 1992 and 2000 surveys were of little value to
the assessment. They agreed that all other trawl surveys for D. eleginoides would be
appropriate for incorporation into the assessment for Division 58.5.2.
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431 Use of mark-recapture information as a means of providing biomass estimates of
D. eleginoides for Division 58.5.2 was discussed by the Working Group. Dr Constable
presented a summary of tag releases and recaptures by area. The Working Group agreed that
there were problems with the mark—recapture data accurately estimating biomass levels in this
division, owing to the fact that most releases took place in a relatively small area, and there
was little mixing. Hence, biomass levels reflected only localised abundance and were likely
underestimated across the whole area using these data.

4.32 A presentation on the assessment of the Prince Edward Island (South African EEZ in
Subareas 58.6 and 58.7) D. eleginoides fishery using the ASPM was given by Dr M. Haddon
(Australia) on behalf of South African colleagues who were not present. The preliminary
assessment (WG-FSA-06/58) incorporated recommendations as set out by WG-FSA-SAM.
The Working Group noted that the model demonstrated reasonable fits to the data. However,
there was some concern expressed that the model may not represent the true dynamics, given
the large drop in CPUE and the large spikes in recruitment. The Working Group
recommended that it would be valuable in future assessments to examine potential area and
depth interactions, as well as selectivity by year.

4.33  The estimates of catch limits for Subareas 58.6 and 58.7 provided in WG-FSA-06/58
did not appear to be calculated using established CCAMLR decision rules. The Working
Group did not explore this further, as the authors were not present to address this issue. The
Working Group requested that South Africa provide the source code and data for the
assessment that can then be validated by the Secretariat prior to the next WG-FSA meeting.

4.34 The Working Group thanked the authors for incorporating the recommendations of
WG-FSA-SAM in this assessment. The Working Group added that it would be beneficial to
have stock assessment scientists from South Africa at future meetings of WG-FSA to allow
for further discussion and refinement of Prince Edward Island assessments.

4.35 Preliminary assessments for Dissostichus spp. in Subareas 88.1 and 88.2 were
presented in WG-FSA-06/48, 06/50 and 06/60.

436 WG-FSA-06/60 presented a CASAL integrated assessment of the Ross Sea fishery
(Subarea 88.1 and SSRUs 882A and B) that updated the 2005 assessment using new
parameter estimates along with revised catch, CPUE, catch-at-age and tag-recapture data. A
suite of sensitivity scenarios requested by WG-FSA-SAM was included in the preliminary
assessment.

4.37 The Working Group noted that in this assessment the model fits-to-age distribution
becomes poor in later years for the shelf area fishery. The Working Group was unclear as to
why this was happening, since fits-to-age distribution were far better within the slope and
northern fisheries. The Working Group recommended that the influence of individual
datasets on the assessment be examined to better determine which components effect model
fitting and identify potential flaws in the data. For this reason, it recommended that the model
using only the New Zealand vessels be used for providing management advice.

4.38 WG-FSA-06/50 reported the development of an alternative preliminary assessment of
the Ross Sea Dissostichus spp. fishery by means of a Triple Instantaneous Separable VPA
(TSVPA). This assessment method has been used by ICES and is applied to the Ross Sea
fishery using, primarily, catch-at-age data and the time series of standardised CPUE. The
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results of the paper suggest a pre-exploitation spawning biomass of 910 608 tonnes, a current
biomass (2005) of 1 520 660 tonnes and a possible yield according to the CCAMLR decision
rules of 55 000 tonnes.

4.39 The Working Group noted that the model estimates of spawning stock biomass were
very large, and input data used for the analysis should be verified for possible errors. The
Working Group also noted that spawning stock biomass was estimated in the model to
increase as the fishery developed, and suggested this may be the result of the effect of
increasing CPUE due to the fishing industry developing and improving fishing methods in
this fishery. It was requested that these issues be explored in the intersessional period.

4.40 The Working Group thanked the authors for presenting this alternative assessment
method, and recommended that technical aspects of this new methodology be presented and
reviewed by WG-FSA-SAM for potential future use in assessing the Ross Sea toothfish
fishery. They also recommended that the use of tag data incorporated into this approach be
explored.

4.41 Dr Shust noted that work should also be undertaken to review whether the tagging data
are sufficient for estimating stock abundance in this fishery.

4.42 A preliminary assessment of SSRU 882E was presented in WG-FSA-06/48. This
consisted of an update of the 2005 assessment with revised catch, CPUE, catch-at-age and
tag-recapture data from New Zealand and all vessels. The Working Group agreed that the
reference case described in the paper was an appropriate scenario to proceed with for the
assessment.

Preliminary assessments for C. gunnari

4.43 A preliminary assessment for the estimation of precautionary yield of icefish in the
vicinity of Heard Island (Division 58.5.2) for the 2006/07 CCAMLR season was presented in
WG-FSA-06/43 Rev. 1. This paper provided a preliminary assessment of yield based on new
survey results (WG-FSA-06/42 Rev. 1) using standard short-term projection assessment
methods previously employed for icefish in this division.

4.44 The Working Group noted that the small cohort predicted during last year’s
assessment was identified in the 2006 survey described in WG-FSA-06/43 Rev. 1. The lack
of strong year classes recruiting to the population has resulted in a large decrease in estimated
biomass of C. gunnari. The Working Group noted that this dynamic is typical of this stock
and agreed that the reference case described in the paper was an appropriate scenario to
proceed with for the assessment.

445 No preliminary assessments were provided to the Working Group for C. gunnari in
Subarea 48.3. However, the Working Group reviewed the results of a trawl survey in
Subarea 48.3 (WG-FSA-06/51), and agreed that information from this survey should be used
for an assessment of this stock for the 2006/07 and 2007/08 fishing seasons.
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Assessments to be carried out and assessment timetable

4.46 Assessment issues addressed during the course of WG-FSA were identified by the
Scientific Committee during the previous year’s CCAMLR meeting, the WG-FSA-SAM
meeting, papers available to WG-FSA, and assessment subgroup discussions during
WG-FSA.

4.47 With regard to the assessment of D. eleginoides in Subarea 48.3, the Working Group
noted that papers using two approaches (CASAL and ASPM) had been discussed. The
Working Group noted the decision reached last year by the Scientific Committee
(SC-CAMLR-XXIV, paragraphs 4.55 to 4.57), and the requests by WG-FSA (SC-CAMLR-
XXIV, Annex 5, paragraph 12.13) and WG-FSA-SAM (WG-FSA-06/6, paragraph 2.75) that
tag data be included in the ASPM. Because tag data cannot currently be incorporated into the
ASPM, the Working Group agreed that only the integrated assessment using CASAL be used
to provide management advice for the 2006/07 fishing season for D. eleginoides in
Subarea 48.3.

448 Two assessment papers for Dissostichus spp. in the Ross Sea (Subarea 88.1 and
SSRUs 882A and B) were discussed (CASAL and TSVPA). The Working Group
recommended that the TSVPA model should be reviewed and evaluated by WG-FSA-SAM.
The Working Group agreed that the integrated assessment using CASAL be used to provide
management advice for the 2006/07 fishing season for Dissostichus spp. in the Ross Sea.

449 With regard to the assessment of D. eleginoides in Division 58.5.2, the Working
Group noted that two potential approaches (GYM and CASAL) were available. Although the
Working Group concluded that both approaches provide similar results under the same
conditions, it considered that the CASAL approach offered an advantage over the GYM, since
the integrated approach allows for the inclusion of more available data in the assessment
process. The Working Group agreed that only the integrated assessment using CASAL be
used to provide management advice for the 2006/07 fishing season for D. eleginoides in
Division 58.5.2.

4.50 The Working Group agreed that an assessment of C. gunnari in Subarea 48.3 be
undertaken for the 2006/07 and 2007/08 fishing seasons using the short-term projection
approach as has been employed in previous assessments of this stock.

4.51 All assessment work was undertaken by primary authors of preliminary assessments,
and reviewed independently. Tasks of independent reviewers are listed in WG-FSA-06/6,
paragraph 6.3. The outcomes of the assessments were reported in the Fishery Reports.

4.52 Fishery Reports that have been revised or developed as a result of analyses and
deliberations during the course of WG-FSA-06 are:

(i)  Subarea 48.3 — D. eleginoides and C. gunnari

(i) Division 58.5.1 — D. eleginoides

(iii) Division 58.5.2 — D. eleginoides and C. gunnari

(iv) Subareas 58.6 and 58.7 — D. eleginoides (South African EEZ)
(v) Subarea 58.6 — D. eleginoides (French EEZ)

(vi) Subarea 88.1 and SSRU 882E — Dissostichus spp.
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4.53 The Working Group assigned a number of scenarios and sensitivity analyses to be
undertaken for stock assessments prior to determining the case that will be taken forward for
estimating precautionary catch limits. These are described within the individual Fishery
Reports.

ASSESSMENTS AND MANAGEMENT ADVICE
New and exploratory fisheries in 2005/06 and notifications for 2006/07

5.1 In 2005 the Commission agreed to seven exploratory longline fisheries for
Dissostichus spp. in the 2005/06 season (Conservation Measures 41-04, 41-05, 41-06, 41-07,
41-09, 41-10 and 41-11), and no new fisheries had been notified for 2005/06. Activities in
the exploratory fisheries are outlined below and summarised in Table 4.

5.2 Notifications for exploratory fisheries in 2006/07 are summarised in Table 5. Twelve
Members submitted paid notifications for exploratory longline fisheries for Dissostichus spp.
in Subareas 48.6, 88.1 and 88.2 and Divisions 58.4.1, 58.4.2, 58.4.3a and 58.4.3b. There were
no notifications for new fisheries, and no notifications were received for fisheries in closed
areas.

5.3  The Working Group agreed that it would not attempt to determine whether the
notifications for exploratory fisheries satisfied the requirements of the notification procedure
(Conservation Measure 21-02); this, it believed, should be done by SCIC.

5.4  Unstandardised CPUE data for Dissostichus spp. caught in exploratory longline
fisheries between 1996/97 and 2005/06 are summarised in Table 6.

5.5 Under Conservation Measure 41-01, each longline vessel fishing in exploratory
fisheries for Dissostichus spp. is required to tag and release Dissostichus spp. at the rate of
one toothfish per tonne of green weight caught throughout the season. In 2005/06,
4 451 Dissostichus spp. were reported to have been tagged and released in exploratory
fisheries (Table 7) and 113 tags were recovered (Table 8).

Progress towards assessments of new and exploratory fisheries

5.6  The Working Group noted for the second year that substantial progress had been made
in assessing stocks of Dissostichus spp. in Subareas 88.1 and 88.2 (see Appendix F and
paragraphs 5.54 to 5.62) to develop management advice.

5.7  For the other subareas and divisions in which exploratory fisheries are conducted, the
Working Group was unable to develop management advice based on assessments of yield and
was therefore unable to provide any new advice on catch limits for these fisheries. The
reported catches in these fisheries are summarised in Table 9.

5.8  Given the large number of notifications for 2006/07, the Working Group reiterated the
urgent need to develop a means for estimating abundance and providing assessments of stock
status in exploratory fisheries other than in Subareas 88.1 and 88.2.

287



General management advice for new and exploratory fisheries

5.9 The Working Group reiterated the necessity for Members fishing in exploratory
fisheries for Dissostichus spp. to conduct the fishery-based research outlined in Conservation
Measure 41-01, and submit data to the Secretariat in a timely manner.

5.10 In addition, the Working Group reiterated the importance for Members to conduct
tagging and to submit data as part of the Research and Data Collection Plan (Conservation
Measure 41-01). Members should also be urged to emphasise to their vessels the need to look
out for tagged fish and submit accurate tag—recapture data to the Secretariat in a timely
manner (see also paragraphs 3.5 and 3.6).

5.11 The Working Group did not attempt to determine whether the notifications for
exploratory fisheries satisfied the requirements of Conservation Measure 21-02.

5.12  With the exception of Subareas 88.1 and 88.2, the Working Group was unable to
provide any new advice on catch limits for Dissostichus spp. or any by-catch species in any of
the exploratory fisheries.

5.13 For the other areas and divisions in which exploratory fisheries are conducted, the
Working Group reiterated the urgent need to develop a means for estimating abundance and
providing assessments of stock status for all exploratory fisheries. In this context, it noted
that with the continuing tagging programs in a number of areas, in the medium to long term it
may be possible to obtain mark—recapture estimates of abundance provided that sufficient tags
are deployed each year.

5.14 The Working Group drew the attention of the Scientific Committee to the fact that
there are significant differences in the tagging rates achieved by different Members in some
areas, and not in others. It is important to understand whether this is due to operational
constraints which might suggest differences in mark—recapture model parameters, or to other
reasons.

5.15 There are similar differences in by-catch rates between Members, and between
different areas which need to be understood (paragraphs 5.41 to 5.46).

Dissostichus spp. Subarea 48.6

5.16 One vessel (Japan) fished in the exploratory fishery in Subarea 48.6 in 2005/06. The
precautionary catch limit for Dissostichus spp. was 900 tonnes and the total catch was
137 tonnes. Information on this fishery is summarised in Appendix G.

5.17 The fishery has operated predominantly in SSRU A and the main species caught is
D. eleginoides over the course of the fishery, although 46% of the catch in 2005/06 was
D. mawsoni. The Working Group noted that there is uncertainty in the spatial distribution of
the two species of Dissostichus in SSRU A. This requires further investigation over the
intersessional period to help with reviewing this fishery.

5.18 There is no information on sightings or landings available to estimate the level of TUU
fishing in Subarea 48.6.
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5.19 A total of 205 D. eleginoides and seven D. mawsoni (total 212 fish) have been tagged
and released, mostly in SSRU A, and three fish (all D. eleginoides) have been recaptured.

5.20 Four Members (Japan, Republic of Korea, New Zealand and Norway) and a total of
five vessels notified their intention to fish for Dissostichus spp. in Subarea 48.6 in 2006/07.

Management advice for Subarea 48.6

5.21 The Working Group recommended that all the requirements of the fishery, including
fishery-based research (Conservation Measure 41-01), by-catch limits (Conservation
Measure 33-03) and associated measures, be carried forward to the 2006/07 season.

Dissostichus spp. Subarea 58.4
Dissostichus spp. Division 58.4.1

5.22  Five Members (Chile, Republic of Korea, New Zealand, Spain and Uruguay) and six
vessels fished in the exploratory fishery in Division 58.4.1 in 2005/06. The precautionary
catch limit for Dissostichus spp. was 600 tonnes and the reported catch was 425 tonnes. The
closure of SSRUs C (15 February 2006) and G (27 January 2006) was triggered by the catch
of Dissostichus spp. and the Working Group noted that the over-run of the catch limit in
SSRU C (by 50 tonnes) was partly attributed to an amendment to the reported catch which
was submitted to the Secretariat after the closure of the fishery (CCAMLR-XXV/BG/3).
Information on this fishery is summarised in Appendix H.

5.23  The fishery targets D. mawsoni and has operated in SSRUs C, E and G. Information
on IUU activities indicated that approximately 689 tonnes of Dissostichus spp. was taken in
2005/06. The Working Group noted that most of the catch reported in 2005/06 was taken in
SSRUs C and G and that it was possible that these SSRUs were also the focus of IUU fishing.
If this were the case, then the total extraction of Dissostichus spp. from these SSRUs in
2005/06 was higher than the precautionary catch limit, and may not be sustainable.

5.24 A total of 908 D. mawsoni and 23 D. eleginoides (total 931 fish) have been tagged and
released; there are no reports of recaptures. Most of the fish tagged and released were from
SSRUs C (427 fish), E (180 fish) and G (324 fish).

5.25 Six Members (Australia, Republic of Korea, Namibia, New Zealand, Spain and
Uruguay) and a total of nine' vessels notified their intention to fish for Dissostichus spp. in
Division 58.4.1 in 2006/07.

Revised number of vessels following advice from New Zealand that one vessel has been withdrawn (COMM
CIRC 06/114).
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Dissostichus spp. Division 58.4.2

5.26 Three Members (Chile, Republic of Korea and Spain) and four vessels fished in the
exploratory fishery in Division 58.4.2. The precautionary catch limit for Dissostichus spp.
was 780 tonnes and the reported catch was 164 tonnes. Information on this fishery is
summarised in Appendix .

5.27 The fishery targets D. mawsoni and has operated in SSRUs A, C and E in recent
seasons. Information on IUU activities indicated that approximately 221 tonnes of
Dissostichus spp. was taken in 2005/06.

5.28 A total of 463 D. mawsoni and 15 D. eleginoides (total 478 fish) have been tagged and
released; there are no reports of recaptures. Most of the fish tagged and released were from
SSRUs A (237 fish) and E (190 fish). The fishery appears to have caught small and large fish
in the early years but the smaller length mode has not been caught in more recent years.

5.29 The Working Group noted that the catch of macrourids reported in 2004/05, when
fishing was concentrated in SSRU A, was relatively higher (22% of the catch of Dissostichus
spp.) than in other seasons (2-10% of the catch of Dissostichus spp.) when fishing was
concentrated in SSRU E.

530 Six Members (Australia, Republic of Korea, Namibia, New Zealand, Spain and
Uruguay) and a total of nine vessels notified their intention to fish for Dissostichus spp. in
Division 58.4.2 in 2006/07. The Working Group drew the attention of the Scientific
Committee to the likely doubling of fishing effort by Members in this division. There was
also a rapid increase in IUU fishing in this division (paragraphs 5.94 to 5.105).

Dissostichus spp. Division 58.4.3a

531 Two vessels (Spain) fished in the exploratory fishery in Division 58.4.3a. The
precautionary catch limit for Dissostichus spp. was 250 tonnes and the reported catch was
89 tonnes. Information on this fishery is summarised in Appendix J.

5.32 The fishery targets D. eleginoides and the Working Group noted that the catch-
weighted length frequencies for this species were similar to those reported for D. eleginoides
taken by longline in Division 58.5.2 (see Appendix N). Information on IUU activities
indicated that approximately 98 tonnes of Dissostichus spp. were taken in 2004/05; there was
no information on IUU fishing in 2005/06.

5.33 A total of 303 D. eleginoides have been tagged and released and six fish have been
recaptured.

534 Three Members (Japan, Republic of Korea and Spain) and a total of four vessels
notified their intention to fish for Dissostichus spp. in Division 58.4.3a in 2006/07.
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Dissostichus spp. Division 58.4.3b

5.35 Three Members (Chile, Spain and Uruguay) and four vessels fished in the exploratory
fishery in Division 58.4.3b. The precautionary catch limit for Dissostichus spp. was
300 tonnes and the reported catch was 361 tonnes. The fishery targets D. mawsoni and
fishing took place outside the prescribed season, in accordance with Conservation
Measure 41-07. The closure of the fishery (13 March 2006) was triggered by the catch of
Dissostichus spp. and the Working Group noted that the over-run of the catch limit
(61 tonnes) was partly attributed to an amendment to the reported catch which was submitted
to the Secretariat after the closure of the fishery (CCAMLR-XXV/BG/3). Information on this
fishery is summarised in Appendix K.

536 Information on IUU activities indicated that approximately 1015 tonnes of
Dissostichus spp. was taken in 2004/05, and 1 808 tonnes in 2005/06. The Working Group
expressed concern that the total extraction of Dissostichus spp. in the 2004/05 and 2005/06
seasons exceeded the precautionary catch limit by a factor of 4.4 and 7.2 respectively. The
Working Group agreed that such extractions were unlikely to be sustainable.

5.37 A total of 392 D. mawsoni and 14 D. eleginoides (total 406 fish) have been tagged and
released and seven fish have been recaptured.

5.38 The Working Group noted that tagging rates by vessels in this area have apparently
been much lower than tagging rates by the same vessels in other areas. The Working Group
requested information from the vessels and observers operating in Subarea 58.4 on the
reasons for this lower tagging rate which may be due to operational constraints or the poor
condition of toothfish caught.

539 The Working Group recalled that a trawl survey conducted by Australia in 1999
(SC-CAMLR-XVIII, Annex 5, paragraph 3.79) had not found evidence for juvenile
Dissostichus spp. in this division, and noted that the catch-weighted length frequencies from
the fishery support the survey findings.

5.40 Six Members (Australia, Japan, Republic of Korea, Namibia, Spain and Uruguay) and
a total of eight vessels notified their intention to fish for Dissostichus spp. in Division 58.4.3b
in 2006/07. The Working Group noted that if all these vessels fished, this would represent a
doubling of the number of vessels which fished in 2005/06.

Overview of D. mawsoni fisheries in Subarea 58.4

5.41 The Working Group noted the increasing levels of fishing activity occurring in the
range of D. mawsoni in the Indian Ocean sector (notably in Divisions 58.4.1, 58.4.2 and
58.4.3b), particularly the attention being given to the region between 60°E and 110°E along
the margins of the continental shelf of Antarctica and BANZARE Bank. The estimated total
removal from these divisions in 2005/06 was 3 668 tonnes (this total comprised 74% IUU).
Given the proximity of these fisheries to one another, the Working Group agreed that the
separation of these fisheries may prove to be inappropriate once there is an understanding of
stock structure in the region. In light of this, the combined scale of these removals is greater
than the catch limit for Subarea 88.1, which is based on assessments of stock status and long-
term annual yield.
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5.42  On the basis of the Fishery Reports for these divisions, the Working Group also noted
that:

(i)  by-catch rates, particularly for Macrourus spp., seem unusually low, especially
when compared to rates experienced in comparable areas in Subareas 88.1
and 88.2 and to the common occurrence of these fish in an earlier trawl survey
of BANZARE Bank (SC-CAMLR-XVIII, Annex 5, paragraph 3.79; van Wijk et
al., 2000);

(i) the total number of tagged fish released in these divisions is 1 815, but it is
unclear how many of these fish have survived because the Working Group was
advised that observers in the fishery have reported a great difficulty in tagging
these large fish and that many of them do not recover from the process of tag
and release, remaining on the surface after release and becoming vulnerable to
predators, such as being attacked by giant petrels;

(iii) the tagging rate in Division 58.4.3b, which is the region for which most catch is
taken, has not reached the required level of one fish per tonne in the last two
seasons.

5.43 The Working Group recalled that a 1999 Australian survey had not detected any young
Dissostichus spp. in Division 58.4.3b. Commercial data (see Fishery Report) confirm that the
D. mawsoni found in this area are on average about 140 cm long with a minimum at about
100 cm. The absence of smaller fish and the relatively small area of BANZARE Bank and
low CPUE compared to Subareas 88.1 and 88.2 suggest a small stock size, whilst the
dynamics, including stock structure and productivity, are completely unknown. On the basis
of information available and the outcomes of the Ross Sea assessment, which is for a much
larger area, extractions of Dissostichus spp. at the level of 2 000 tonnes a year are unlikely to
be sustainable.

5.44 The Working Group had similar concerns about the productivity of the populations of
D. mawsoni in Divisions 58.4.1 and 58.4.2, although there appear to be some young fish in
Division 58.4.2.

5.45 Given the comparatively high level of total removals across these divisions, that the
low level of reporting on removals (the available data are only for 26% of the total estimated
catch), and the potential unreliability of the tagging program, the Working Group considered
that there was an urgent need to review how to acquire information on the status of the stocks
in the region, including stock structure, such as through otolith-based studies, and how to
assess productivity and yield, such as through more structured experimental fishing. This will
not be possible until the meeting of WG-FSA in 2007.

546 The Working Group agreed that the tagging program should be accelerated. Some
vessels fishing in these three divisions have achieved tagging rates of three fish per tonne and
greater. Tagging rates in Division 58.4.3b have been low, none reaching one per tonne over
the last two years. The Working Group recommended that tagging rates in Divisions 58.4.1
and 58.4.2 should be raised to three fish per tonne.

292



Management advice for D. mawsoni in Subarea 58.4

5.47 The Working Group recommended urgent consideration of how to acquire appropriate
data for assessments of stock status and yield of D. mawsoni in the Indian Ocean sector
because of (i) the lack of progress towards assessments in these divisions, and (ii) a rapidly
escalating catch in the region.

5.48 The Working Group requested submissions by Members on stock structure, biological
parameters (e.g. growth, length—weight relationship, maturity), recruitment and methods for
assessment of these stocks.

549 The Working Group recommended that tagging rates in Divisions 58.4.1 and 58.4.2
should be raised to three fish per tonne.

Dissostichus spp. Subareas 88.1 and 88.2

5.50 Six Members (Argentina, New Zealand, Norway, Russia, UK and Uruguay) and
13 vessels fished in the exploratory fishery in Subarea 88.1. The precautionary catch limit for
Dissostichus spp. was 2 964 tonnes and the total catch was 2 952 tonnes. The fishery was
closed on 6 February 2006 (CCAMLR-XXV/BG/3), and the following SSRUs were closed
during the course of fishing:

* SSRUs B, C G closed 3 January, triggered by the catch of Dissostichus spp. (total
catch 343 tonnes; 99% of the catch limit);

* SSRUs H, I K closed 19 January, triggered by the catch of Dissostichus spp. (total
catch 1 976 tonnes; 104% of the catch limit);

* SSRU J closed 5 February, triggered by the catch of Dissostichus spp. (total catch
548 tonnes; 99% of the catch limit).

The IUU catch for the 2005/06 season was estimated to be zero tonnes. Information on this
fishery and management advice is summarised below (paragraphs 5.54 to 5.70).

5.51 Nine Members (Argentina, Republic of Korea, New Zealand, Norway, Russia, South
Africa, Spain, UK and Uruguay) and a total of 21 vessels notified their intention to fish for
Dissostichus spp. in Subarea 88.1 in 2006/07.

5.52 Five Members (Argentina, New Zealand, Norway, Russia and the UK) and seven
vessels fished in the exploratory fishery in Subarea 88.2. The precautionary catch limit for
Dissostichus spp. was 487 tonnes and the total catch was 465 tonnes. The fishery was closed
on 15 February 2006 (CCAMLR-XXV/BG/3). The IUU catch for the 2005/06 season was
estimated to be 15 tonnes. Information on this fishery and management advice is summarised
below (paragraphs 5.54 to 5.70).

5.53 Seven Members (Argentina, New Zealand, Norway, Russia, Spain, UK and Uruguay)

and a total of 16 vessels notified their intention to fish for Dissostichus spp. in Subarea 88.2 in
2006/07.
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5.54  The Fishery Report for Dissostichus spp. in Subareas 88.1 and 88.2 is in Appendix F.

5.55 In 2005 the Working Group recommended that Subareas 88.1 and 88.2 be split into
two areas for stock assessment purposes: (i) the Ross Sea (Subarea 88.1 and SSRUs 882A, B),
and (ii) SSRU 882E.

5.56 The catch limits for Subarea 88.1 and 88.2 SSRUs in the Ross Sea were changed as
part of a three-year experiment (SC-CAMLR-XXIV, paragraphs 4.163 to 4.166). To assist
administration of the SSRUs, the catch limits for SSRUs 881B, C and G were amalgamated
into a ‘north’ region and those for SSRUs 881H, I and K were amalgamated into a ‘slope’
region. Within Subarea 88.2, SSRU 882E was treated as a separate SSRU with its own catch
limit, whilst SSRUs 882C, D, F and G were amalgamated with a single catch limit.

5.57 The length frequency of D. mawsoni ranged from 50 to 180 cm. In all years, there has
been a broad mode of adult fish at about 120-170 cm. In 2005/06, there was also a strong
mode at about 60 cm in Subarea 88.2, with the smaller fish predominantly from the edge of
the continental shelf in SSRUs 882F and G.

5.58 The standardised CPUE analysis of D. mawsoni on the three main fishing grounds in
the Ross Sea (Subarea 88.1 and SSRUs 882A-B) showed no significant trend from 1998/99
to 2002/03, a decline in 2003/04, and a sharp increase in 2004/05 and 2005/06 (WG-FSA-
06/47). Overall, the indices have increased about 50% since the beginning of the time series.
The decline in 2003/04 was thought to be related to a combination of extreme ice conditions
and effects from a large number of vessels operating in a confined area. These factors were
not present in 2004/05 or 2005/06. The Working Group con