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Abstract

This document presents the adopted report of the Twenty-seventh
Meeting of the Scientific Committee for the Conservation of Antarctic
Marine Living Resources held in Hobart, Australia, from 27 to
31 October 2008. Reports of meetings and intersessional activities of
subsidiary bodies of the Scientific Committee, including the Working
Groups on Ecosystem Monitoring and Management, Fish Stock
Assessment, Incidental Mortality Associated with Fishing and
Statistics, Assessments and Modelling, are annexed in Part I. The
Report of the Joint CCAMLR-IWC Workshop is annexed separately
in Part I1.
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REPORT OF THE TWENTY-SEVENTH
MEETING OF THE SCIENTIFIC COMMITTEE
(Hobart, Australia, 27 to 31 October 2008)

OPENING OF MEETING

1.1  The Scientific Committee for the Conservation of Antarctic Marine Living Resources
met from 27 to 31 October 2008 at the CCAMLR Headquarters in Hobart, Tasmania,
Australia. The meeting was chaired by the Scientific Committee’s Vice-Chair Dr K. Sullivan
(New Zealand).

1.2  The Chair welcomed to the meeting representatives from the following Members:
Argentina, Australia, Belgium, Brazil, Chile, People’s Republic of China (hereafter referred
to as China), European Community, France, Germany, India, Italy, Japan, Republic of Korea,
Namibia, New Zealand, Norway, Poland, Russian Federation, South Africa, Spain, Sweden,
Ukraine, United Kingdom of Great Britain and Northern Ireland, United States of America
and Uruguay.

1.3 The Chair welcomed to the meeting observers from Bulgaria, Netherlands, Peru and
Vanuatu (Acceding States) and the Marshall Islands (non-Contracting Party), along with
observers from ACAP, ASOC, CEP, COLTO, IUCN, IWC, SCAR, SEAFO and WCPFC, and
encouraged them to participate in the meeting to the extent possible.

1.4  The Scientific Committee paused in memory of Prof. Edith Fanta, Chair of the
Scientific Committee (2005-2007), who passed away in May 2008. Prof. Fanta will always
be remembered for her dedication to science-based conservation and management of
Antarctic marine resources and her careful, considerate and very successful chairing of the
Scientific Committee. She also represented Brazil at SCAR and participated actively in the
SCAR Life Sciences Standing Scientific Group, Evolution in the Antarctic, and Evolution and
Biodiversity in the Antarctic Program. Prof. Fanta was a much-loved friend who will be
remembered for her benevolence, enthusiasm and tenderness. The Scientific Committee felt a
deep sense of loss and was confident that through the research initiated by Prof. Fanta and the
students she mentored, her legacy will live long into the future®.

1.5  The List of Participants is given in Annex 1. The List of Documents considered
during the meeting is given in Annex 2.

1.6 The following rapporteurs were appointed to prepare the report of the Scientific
Committee:

* Dr A. Constable (Australia) — Advances in statistics, assessments, modelling and
survey methods (Advice from WG-SAM) and Bottom fishing in high-seas areas;

» Dr G. Watters (USA) — Advances in statistics, assessments, modelling and survey
methods (Advice from SG-ASAM) and Interactions between WG-FSA and
WG-EMM;

Readers are referred to the eulogy in CCAMLR Science, 2008, Vol. 15.



Dr K.-H. Kock (Germany) — Advances in statistics, assessments, modelling and
survey methods (Advice from the Joint CCAMLR-IWC Workshop);

Drs P. Trathan (UK) and C. Southwell (Australia) — Ecosystem monitoring and
management (Advice from WG-EMM);

Drs S. Grant (UK) and P. Penhale (USA) — Management of protected areas;
Dr S. Nicol (Australia) — Krill resources;
Drs G. Parkes and R. Mitchell (UK) - Fish resources;

Dr S. Hanchet (New Zealand) — New and exploratory fisheries, and squid and crab
resources;

Drs R. Mitchell (UK) and D. Welsford (Australia) — Fish and invertebrate by-catch;
Ms K. Rivera (USA) and Mr N. Smith (New Zealand) — Incidental mortality;

Prof. C. Moreno (Chile) and Dr D. Welsford (Australia) - CCAMLR Scheme of
International Scientific Observation;

Dr D. Agnew (UK) — Management under conditions of uncertainty about stock size
and sustainable yield;

Dr K. Sullivan (New Zealand) — Scientific research exemption;
Prof. B. Fernholm (Sweden) — Cooperation with other organisations;
Dr R. Holt (USA) — Performance Review;

Drs D. Ramm (Data Manager) and K. Reid (Science Officer) — all other matters.

Adoption of agenda

1.7

The Provisional Agenda had been circulated prior to the meeting (SC-CAMLR-

XXVI1/1) and was adopted without change (Annex 3).

Chair’s report

1.8

Intersessional meetings of working groups and other groups
of the Scientific Committee

The following meetings took place in 2008:

The Predator Survey Workshop was held at the CCAMLR Headquarters,
Hobart, Australia, from 16 to 20 June 2008, and convened by Dr Southwell.



Eleven participants from three Member countries attended, including an invited
expert (Dr R. Fewster, New Zealand) and two experts from SCAR
(Ms D. Patterson-Fraser and Dr B. Raymond).

(i)  Three meetings took place in St Petersburg, Russia, in July—August 2008:

» The second meeting of WG-SAM took place from 14 to 22 July. It was
convened by Dr Constable.  Thirty-three participants from 10 Member
countries attended.

* The first meeting of ad hoc TASO was held on 19and 20 July. It was
co-convened by Mr C. Heinecken (South Africa) and Dr Welsford and was
attended by 20 participants representing nine Member countries.

» The fourteenth meeting of WG-EMM was held from 23 July to 1 August. It
was convened by Dr Watters and was attended by 35 participants representing
10 Members. Discussion of the Focus Topic ‘Risk assessment for Stage 1
subdivisions of the precautionary catch limit among small-scale management
units in Area 48’ was chaired by Dr Trathan. Discussion of the Focus Topic
‘Discussion to progress the implementation of spatial management measures
that aim to facilitate the conservation of marine biodiversity’ was chaired by
Dr Penhale.

(iii) The Joint CCAMLR-IWC Workshop to Review Input Data for Antarctic Marine
Ecosystem Models was held at the CCAMLR Headquarters in Hobart, Australia,
from 11 to 15 August 2008. The workshop was convened by Drs Constable and
N. Gales from the Scientific Committees of CCAMLR and IWC respectively.
The workshop was attended by 45 invited experts and participants.

(iv) The meeting of WG-FSA was held from 13 to 24 October in Hobart prior to the
Scientific Committee meeting. It was convened by Dr C. Jones (USA).

(v) Ad hoc WG-IMAF conducted its meeting from 13 to 17 October and was
preceded by a one-day workshop on 10 October to consider the future work
program for ad hoc WG-IMAF. The workshop and the Working Group meeting
were co-convened by Ms Rivera and Mr Smith.

CCAMLR Scheme of International Scientific Observation

1.9  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 in 2007/08. Scientific observers have participated in 60 cruises so far
this season: 52 cruises on vessels targeting toothfish or icefish and eight cruises on vessels
fishing for krill (Euphausia superba).

1.10 CCAMLR Member countries participated in 12 fisheries under conservation measures
in force during 2007/08, and three other managed fisheries were conducted in national EEZS
within the Convention Area in 2007/08 (Table 1).



Scientific Committee representation at meetings
of other international organisations

1.11 The Scientific Committee was represented at a number of meetings of other
international organisations during the intersessional period. Observers’ reports from these
meetings were considered under Agenda Item 9.

ADVANCES IN STATISTICS, ASSESSMENTS,
MODELLING AND SURVEY METHODS

WG-SAM advice

2.1  Dr Constable presented the report of WG-SAM (Annex 7), noting that most of the
report was referred to WG-EMM and WG-FSA for consideration. The attention of the
Scientific Committee was drawn to the following points for consideration:

(1)  Noting the recalculation of seabed areas in Subarea 48.3, a request for Members
to consider collating bathymetric data to develop updated bathymetric grids for
other areas where recent multi-beam data or single-beam echo soundings exist
and trawl surveys are conducted (Annex 7, paragraph 2.10).

(i) Noting in Annex 7, paragraph 3.21, WG-FSA had given specific guidance on the
information that would have to be provided for WG-SAM to adequately review
the TISVPA method proposed to be used for assessing toothfish in the Ross Sea
(SC-AMLR-XXVI, Annex 5, paragraph 4.27):

(@) a full paper detailing the method and its implementation needs to be
compiled from existing work and presented to WG-SAM with further
consideration of its implementation as discussed in the following points;

(b) simulated (theoretical) data need to be developed for a number of fishery-
stock scenarios and those data need to be analysed using CASAL and the
TISVPA in order to compare how the two methods perform using data
from known population and fishery attributes;

(c) mathematical and statistical details of how the input data for the TISVPA
are generated from the available datasets used in CASAL, including any
pooling of the data in space and/or time, need to be provided;

(d) descriptions need to be provided on the methods for deriving the CPUE
indices, including how the indices are standardised to account for
differences and variability between vessels, times of year, location of
fishing and so forth;

(e) descriptions are needed on how uncertainty is treated in both the
assessments and evaluation of yield.

WG-SAM agreed in paragraph 3.22 of its report (Annex 7) that this had not been
carried out and, in the absence of the authors, was therefore unable to complete



(iii)

(iv)

(vi)

(vii)

an evaluation of the TISVPA method. WG-SAM reiterated its advice from last
year and recommended that the authors carry out the program of work required
for evaluation of the model outlined by WG-FSA (Annex 7, paragraph 3.25).

WG-SAM reviewed methods for evaluating the quality of data arising from the
exploratory toothfish fishery in the Ross Sea (Annex 7, paragraphs 3.26 to 3.29).
WG-SAM noted that the methodology would have uses beyond the selection of
data for stock assessment (Annex 7, paragraph 3.30). These include the use of
fishery data by other working groups, such as WG-EMM, and the performance
management and training of observers. WG-SAM also considered that a
centralised system of data-quality assessment by the Secretariat may provide
both for rapid feedback on the quality of data from individual trips, and simplify
the determination of data quality by other working groups. WG-SAM
recommended that TASO consider the issues raised in this discussion.

WG-SAM considered the value of the 10 tonne research limits for Dissostichus
spp. (Annex 7, paragraphs 4.5 to 4.9) and concluded that interpreting the data
from 10-tonne research operations by new vessels in new areas may be difficult,
but data from vessels which have a history of several years of fishing and
provision of comprehensive and high-quality data in known (assessed) areas
may be more readily interpreted (Annex 7, paragraph 4.9).

WG-SAM provided advice on situations in which fishing practices may change
and how this should be managed to ensure the data could be used in assessments
(Annex 7, paragraph 4.12).

WG-SAM advised on issues that may need to be considered in utilising BRTs
for the purposes of bioregionalisation, and encouraged the authors of the
approach to continue developing this approach and suggested that this could best
be pursued through a correspondence group involving statistical experts familiar
with BRTs (Annex 7, paragraphs 4.13 to 4.19).

WG-SAM reviewed the new assessment tool, SeaBird, developed in New
Zealand for assessing the abundances of seabirds (Annex 7, paragraphs 4.21
to 4.24). It considered this to be a valuable contribution to the work of
SC-CAMLR.

(viii) WG-SAM also reviewed an assessment and simulation tool developed in New

(ix)

(x)

Zealand to estimate parameters in a spatially structured population model
(Annex 7, paragraphs 5.1 to 5.6). It welcomed this new tool and advised on how
it may be further developed to assist the work of the Working Group.

WG-SAM also noted that, in the development of the spatially structured
population model, a number of methods were applied to assist with model
validation, including unit testing procedures. This is regarded as a useful
approach for aiding the development of other models for use by CCAMLR
(Annex 7, paragraphs 5.7 and 5.8).

WG-SAM considered that some mechanisms for managing versions of models
would be useful (see Annex 7, paragraph 5.31 for details).



(xi) WG-SAM provided preliminary reviews of an empirical ecosystem assessment
model. It noted this was a novel approach to using small-scale krill surveys,
CEMP data and environmental data in an ecosystem assessment (Annex 7,
paragraphs 5.32 to 5.34). It endorsed the continued work on the model and
provided advice on its further development.

(xil) WG-SAM reviewed the models to be used in the Stage 1 assessment of the
subdivision of the krill catch in Area 48 (Annex 7, paragraphs 6.1 to 6.45). It
agreed to adapt a framework for developing management procedures (Annex 7,
paragraphs 6.20 and 6.21) to suit the purposes of SC-CAMLR. WG-SAM
provided advice on performance measures (Annex 7, paragraphs 6.26 to 6.30)
and risk summaries (Annex 7, paragraphs 6.31 to 6.44). It also noted that the
current models provide a foundation for evaluation of management procedures
for krill in subsequent stages of the SSMU allocation work (Annex 7,
paragraph 6.45). The body of this advice was passed on to WG-EMM.

(xiii) WG-SAM considered that a revision control system should be implemented in
the work of SC-CAMLR (Annex 7, paragraphs 7.1 to 7.4).

(xiv) WG-SAM highlighted its future work in paragraphs 8.1 to 8.6 of its report
(Annex 7).

(xv) WG-SAM included its advice to the working groups and the Scientific
Committee in paragraphs 9.1 to 9.9 of its report (Annex 7). The primary advice
for consideration by the Scientific Committee is contained in Annex 7,
paragraph 9.9.

2.2  Dr Constable thanked the contributions of the Members in WG-SAM, indicating that
the diversity of participants enabled great progress in the development and review of new
methods. He also thanked Dr Jones for helping convene aspects of the meeting in order to
enable him to participate in discussions.

2.3  The Scientific Committee endorsed the report of WG-SAM (Annex 7) including its
program of future work, noting that the work program for the coming year will be determined
amongst the conveners of the working groups and the Chair of the Scientific Committee.

2.4 The Scientific Committee agreed that:

(i)  methodologies to assess data quality should be further developed and
implemented (Annex 7, paragraph 9.9(i));

(i) models that may be used towards understanding ecosystem dynamics and
consequences of management approaches for Antarctic resources should
continue to be developed and advanced (Annex 7, paragraph 9.9(ii));

(iii) revision (version) control systems which allow the management of multiple
revisions of programming code, documents and data files within a central
database should be implemented in the work of SC-CAMLR (Annex 7,
paragraph 9.9(iii));



(iv) acommon set of terminology consistent with that of other international fora with
respect to the evaluation of management procedures should be adopted for use in
the work of SC-CAMLR (Annex 7, paragraph 9.9(iv)).

SG-ASAM

2.5  The Scientific Committee noted discussions from the meetings of WG-EMM and
WG-FSA regarding the holding of a meeting of SG-ASAM during the forthcoming
intersessional period and the associated recommendations for issues that this meeting should
address (Annex 4, paragraphs 5.114 to 5.116; Annex 5, paragraphs 3.26, 13.20 and
Appendix O, paragraph 7).

2.6 The Scientific Committee agreed to hold a fourth meeting of SG-ASAM during 2009.
Terms of reference for this meeting, provided in Annex 8, include both general points brought
forward from the terms of reference of the third meeting of SG-ASAM in 2007 (SC-CAMLR-
XXVI, Annex 8, Appendix A) and a series of specific tasks in response to points raised during
the meetings of WG-EMM and WG-FSA.

2.7  The Scientific Committee noted the large number of items to be addressed by
SG-ASAM and the need to prioritise the work of the subgroup. The Scientific Committee
identified points (ii), (iii) and (iv) in the list of specific tasks in Annex 8 as being of highest
priority to the work of the Scientific Committee. Point (iv) of Annex 8 should include
analysis of acoustic data from vessels involved in exploratory fisheries.

2.8  The Scientific Committee agreed that the fourth meeting of SG-ASAM should be held
close to the time and location of the meeting of ICES WG-FAST in Ancona, Italy (which is
from 18 to 22 May 2009), to increase the opportunity for participation by appropriate experts
from Members and invited experts. The Scientific Committee accepted with thanks the offer
from Dr M. Vacchi (Italy) to hold the meeting at the University of Ancona, Italy, in May 20009.

2.9  The Scientific Committee was advised that Drs J. Watkins (UK) and R. O’Driscoll
(New Zealand) have agreed to co-convene the meeting. There is provision for two invited
experts, who will be identified through consultation between the co-conveners and other
participants in advance of the meeting.

Joint CCAMLR-IWC Workshop

2.10 The Joint CCAMLR-IWC Workshop to Review Input Data for Antarctic
Marine Ecosystem Models was held at CCAMLR Headquarters in Hobart, Australia, from
11 to 15 August 2008. The workshop was co-convened by Drs Constable and Gales from the
Scientific Committees of CCAMLR and the IWC respectively.

2.11 A detailed account of the outcome of the workshop is provided in Annex 12. An
Executive Summary is given in SC-CAMLR-XXVII/14 on which the presentation of the
workshop results by Dr Constable and the deliberations of the Scientific Committee were
based.



2.12  Fourteen expert groups had been formed which were tasked to complete review papers
on different topics related to the Southern Ocean. These groups were (group conveners in
brackets):

toothed whales (Mr R. Leaper)
baleen whales (Dr A. Zerbini)
pack-ice seals (Dr C. Southwell)
Antarctic fur seal (Dr K. Reid)
seabirds (Dr B. Wienecke)

fish (Dr K.-H. Kock)

squid (Prof. P. Rodhouse)

krill (Dr S. Nicol)

primary production (Dr S. Strutton)
zooplankton (Dr A. Atkinson)
sea-ice (Dr R. Massom)

ocean processes (Prof. E. Hofmann)
exploitation (Dr S. Kawaguchi)
penguins (Dr P. Trathan).

2.13  Reports delivered by the expert groups to the workshop varied in level of detail. Most
were near completion with respect to the distribution and abundance of primary taxa, while
others still needed considerable additional input to be completed within the first half of 20009,
notably seabirds.

2.14 Dr Holt congratulated the organisers of the workshop on its achievements, especially
in bringing together scientists from the IWC and CCAMLR in one meeting.

2.15 The Joint Steering Group of the workshop was tasked with developing a plan to
further progress the collation and synthesis of the data and completion of the expert group
review papers (SC-CAMLR-XXVI1/14, paragraph 44), including broadening participation in
the different expert groups. Although the Joint Steering Group has yet to complete this
planning exercise, the Scientific Committee agreed that the work should be completed to the
extent of a joint publication of all expert group papers and the compilation of data in the
metadatabase. It encouraged the co-conveners of the expert groups to correspond with the
Members of the respective Scientific Committees to identify mechanism to complete this
work.

2.16 Completion of the expert review papers was identified as the primary task in the
follow-up to the workshop. The deadline for the submission of final papers from the different
expert groups will be the end of June 2009, although the format for the publication has yet to
be decided.

2.17 Australia will continue to host the metadatabase and provide support for input of
metadata to it. However, there are no resources to further develop the user interface of the
database. This should be considered by the Scientific Committee in the future.

2.18 The Scientific Committee noted that the workshop expenditure had been well within
the budget. However, it noted that the following items remain to be funded (paragraph 11.3):

(i) translation and publication of the report
(i)  publication of the expert group papers.



2.19 The Scientific Committee particularly welcomed estimates of the distribution and
abundance of pack-ice seals resulting from SCAR’s APIS Program, recognising that this was
an ambitious and very difficult program of work and was of great relevance to CCAMLR’s
work. The workshop benefitted considerably from the outcome of the APIS Program. The
Scientific Committee encouraged SCAR to find ways to undertake the final analyses of the
APIS abundance data which remain outstanding.

2.20 The Scientific Committee thanked the workshop conveners, the Joint Steering Group,
the expert group coordinators, the participants in the expert groups and the workshop for
making such good progress on collating important metadata for modelling in CCAMLR and
the IWC. It expressed its satisfaction at what the workshop achieved with respect to the terms
of reference, noting that it was important to recognise that it was the beginning of an
ambitious process rather than an end point. It encouraged the Joint Steering Group to
complete the publication of the papers and the compilation of the metadatabase. It also
encouraged the Joint Steering Group to consider what future work might be undertaken
jointly between SC-CAMLR and SC-IWC, noting that future work could centre on the
synergies between the two committees in ecosystem modelling.

ECOSYSTEM MONITORING AND MANAGEMENT
WG-EMM advice

3.1  The Scientific Committee considered advice from WG-EMM relating to the staged
approach to subdivide the precautionary catch limit for krill in Area 48 among SSMUs under
the following five headings:

(1) Stage 1 allocation of the precautionary krill catch limit among SSMUs in
Subareas 48.1 to 48.3;

(ir) validation and access to models advising on SSMU allocations;
(iii) allocation subsequent to Stage 1;

(iv) SSMUs in Subarea 48.4;

(v) concerns beyond the competency of the Scientific Committee.

3.2 The Scientific Committee asked Dr Watters, as Convener of WG-EMM, to express its
gratitude to WG-EMM for its work relating to the staged approach to subdivide the
precautionary catch limit for krill in Area 48. The Scientific Committee endorsed its
commitment to this work and looked forward to further advice on this subject in 20009.

Stage 1 allocation of the precautionary krill catch limit
among SSMUs in Subareas 48.1 to 4.83

3.3  The Scientific Committee noted that in order to estimate an SSMU allocation for
Stage 1, a number of tasks were necessary (Annex 4, paragraph 2.31).



(i)  Use of the best available data to estimate SSMU allocation proportions for:

(@) Option 2: estimates of predator demand in each SSMU from available
predator abundance data and consumption rates;

(b) Option 3: estimates of the proportion of krill in each SSMU derived from
the CCAMLR-2000 Survey;

(c) Option 4: the difference between estimates of krill standing stock and
predator demand.

(i)  Assessment of the relative risks under the different options using the modelling
tools available (FOOSA, SMOM, EPOC). The risk assessments were based on
yield multipliers that scaled the yield from zero, through the current trigger
level, to 1.25 x the precautionary catch limit.

(iii) Calculation of the SSMU allocations using the proportions determined in
(i) above, multiplied by the yield multiplier determined in (ii) above, multiplied
by the yield (from the GYM).

3.4  The Scientific Committee agreed that considerable progress had been made in
assessing the relative risks of the different allocation options, and noted that WG-EMM now
considered that this was sufficient for Task 2 (paragraph 3.3(ii)) of the Stage 1 SSMU
allocation (Annex 4, paragraph 2.101).

3.5 The Scientific Committee noted that WG-EMM had advised (Annex 4,
paragraph 2.95) that the overall conclusions drawn from the risk assessment were:

(i)  Option 4 performs significantly worse than Options 2 and 3 across all (fishery,
predator and krill) performance indicators;

(i)  Options 2 and 3 appeared to perform equally well under a number of scenarios,
with differences in performance of Options 2 and 3 between models being due to
differences in model structure;

(iii) under Options 2 and 3 the risk of negative impacts on predators was negligible at
yield multipliers of 0.15 (the harvest rate consistent with the trigger level);

(iv) under Options 2 and 3 the risk of negative impacts on predators increased at
yield multipliers greater than 0.25 to 0.5 with penguins and fish being most
significantly affected, seals affected to a minor degree and whales unaffected,

(v) evaluation of Options 2 and 3 with the available models included allocations of
70 and 62% respectively of the total catch to pelagic SSMUs, where fishery
performance will be significantly negatively impacted.

3.6 The Scientific Committee noted that WG-EMM advised that the risk assessment was
drawn from results that:
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(i) predicted that the krill fishery (Annex 4, paragraphs 2.70 to 2.74) —

(a) may be forced to change its behaviour in pelagic areas where total krill
biomasses are relatively high but where average densities are relatively
low;

(b) may not be able to catch its allocated catch limit in some SSMUs due to
the assumed nature of competition between itself and krill predators;

(c) may be prohibited from fishing in some SSMUs because the model
simulates the estimation of krill biomass or predator demand to represent
the process that would be undertaken in reality (but may provide results
that are different to those that would be obtained in reality);

(i) may be negatively biased and lead to advice on SSMU allocations that was not
as precautionary as intended, in which case the risk assessment should be
considered as indicating minimum risks to the ecosystem for any given harvest
rate (Annex 4, paragraphs 2.54 and 2.55);

(iii) were conditioned on a calendar of events which specifies a step-change in krill
abundance that was likely to have occurred with an uncertain magnitude and
does not describe the dynamics of fish populations whose role in the ecosystem
is an important source of uncertainty (Annex 4, paragraphs 2.76 to 2.83);

(iv) were initialised by extrapolating results from the CCAMLR-2000 Survey
(Annex 4, paragraphs 2.84 and 2.85).

3.7 The Scientific Committee also noted that there were a number of uncertainties in the
risk assessment (Annex 4, paragraphs 2.54 and 2.102).

3.8 The Scientific Committee noted WG-EMM'’s advice that:

(1)  should the allocations appropriate to Options 2 to 4 be applied to the current
fishery, the present catch in a number of SSMUs would be constrained even
though the total annual catch is only 17% of the trigger level (Annex 4,
paragraph 2.92);

(it) decisions regarding the current trigger level are matters for the Commission
(Annex 4, paragraph 2.93).

3.9  The Scientific Committee noted that the current spatial distribution of catches more
closely reflects that under Option 1, the historical fishing distribution. The Scientific
Committee noted that WG-EMM could not provide explicit advice on the risks associated
with distributions of catches under Option 1, which may apply as the total catch approaches
the trigger level.  However, the Scientific Committee noted that previous advice
(SC-CAMLR-XXYV, paragraph 3.11) had suggested that allocations based on historical fishing
distribution would have greater negative impacts on the ecosystem than other options
(Annex 4, paragraph 2.99).

3.10 Dr V. Bizikov (Russia) noted that the modelling work completed during WG-EMM
this year was a significant step forward. However, he noted that the results should be
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considered as intermediate and not final. He explained that the work was extremely
promising, but needed additional effort in two areas as these constituted areas of considerable
uncertainty:

(1)  The numerical calendar used for modelling does not include fish. Fish are
known to be of considerable importance in the marine ecosystem and this was
therefore an area of considerable uncertainty.

(i)  The CCAMLR-2000 Survey covered approximately 50% of the combined aerial
extent of Subareas 48.1, 48.2, 48.3 and 48.4. In the WG-EMM modelling
exercise, the CCAMLR-2000 Survey results had been scaled to cover the whole
of this combined aerial extent. However, as krill is not likely to occur over the
whole of this combined area, some attendant uncertainty was present.

3.11 Dr L. Pshenichnov (Ukraine) noted the recent progress made in the assessment of krill
predators (Annex 4, paragraphs 5.1 to 5.40). Taking into account that the convener of
WG-EMM mentioned in his report several times the word ‘risk’, Dr Pshenichnov thought it
would be important to summarise existing data concerning the spatial concentration of krill
predators in coastal areas for each SSMU for modelling and/or for the future implementation
of interim measures, to protect predators from the direct impacts of krill fishing.

3.12 Mr H. Matsushima (Japan) noted that there were still a number of problems with the
models as they were currently formulated. Dr H.-C. Shin (Republic of Korea) also noted that
the developed modelling scheme apparently fails to simulate the current krill fishery and its
minimal impacts, which has been in stable operation for well over a decade without detectable
problems. He indicated that this is contrary to reasonable expectation, and questioned where
the further improvement could come from.

3.13 Dr Shin considered that there are considerable uncertainties with the estimates used in
the models, and if they were underestimated for krill and overestimated for predators, the
similar outcomes from Options 2 and 3 are not surprising but to be expected. This puts him in
doubt of the extent of the risks attached to Options 2 and 3 and hence the utilities.

3.14 In response to the concerns raised by some Members, Dr Constable, as Convener of
WG-SAM, emphasised that all models are approximations of reality and that all models have
attendant uncertainties. He reminded the Scientific Committee that WG-SAM had scrutinised
the three models (FOOSA, SMOM, EPOC) and that WG-SAM had considered that the
models adequately dealt with uncertainty for the purposes of Stage 1 advice.

3.15 As Convener of WG-SAM, Dr Constable further noted that the advice provided by
WG-EMM was well rounded and included a number of caveats, and he considered that the
advice was the best possible, given the available data and resources. Dr Constable also noted
that the review process had been undertaken according to the expectations of the Scientific
Committee.

3.16 The Scientific Committee recalled that the Commission had previously endorsed past
advice to follow a staged approach to subdivide the precautionary catch limit for krill in
Area 48 among SSMUs (CCAMLR-XXVI, paragraph 4.18). Also, that the subdivision for
Stage 1 advice should be based primarily on one of Options 2 (based on the spatial
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distribution of predator demand), 3 (based on the spatial distribution of krill biomass) and 4
(based on the spatial distribution of krill biomass minus predator demand) (CCAMLR-XXVI,
paragraph 4.18).

3.17 The Scientific Committee also noted that the Commission was expecting such advice
on Stage 1 in 2008 (CCAMLR-XXVI, paragraph 4.19). The Scientific Committee noted that
WG-EMM had advised that Option 4 performs significantly worse than Options 2 and 3
across all (fishery, predator and krill) performance indicators; also that Options 2 and 3
appeared to perform equally well under a number of scenarios, with differences in
performance of Options 2 and 3 between models being due to differences in model structure.

3.18 Dr Constable noted that advice from WG-EMM (Annex 4, paragraph 2.90) indicated
that failure to choose an allocation option for subdividing the catch of krill amongst the
SSMUs would have attendant risks for the ecosystem. He reminded the Scientific Committee
that if CCAMLR did not follow the advice from WG-EMM, then it was de facto following an
allocation strategy equivalent to Option 1, and that this had previously (SC-CAMLR-XXV,
paragraph 3.11) been shown as likely to be harmful to the ecosystem. Dr Agnew commented
that, should CCAMLR not follow advice from WG-EMM, it would be essential to undertake
risk assessments for Option 1, as had been comprehensively undertaken for Options 2, 3
and 4.

3.19 Following detailed discussion of the advice from WG-EMM (paragraphs 3.3 to 3.9)
and discussion of the concerns raised about the advice (paragraphs 3.10 to 3.18), the Scientific
Committee was unable to reach consensus.

3.20 Although the majority of Members endorsed the advice from WG-EMM,
Mr Matsushima and Dr Shin considered that considerable uncertainty still remained in the
Stage 1 risk analysis.

3.21 The Scientific Committee noted the generic nature of the concerns raised by
Mr Matsushima and Dr Shin and asked that they provide explicit details to the next meetings
of WG-SAM and WG-EMM.

Validation and access to models advising on SSMU allocations

3.22 Dr Bizikov noted that the models used for formulating Stage 1 advice were extremely
complex as they were trying to capture very complex ecological processes. Consequently, he
considered that it was critical that the CCAMLR community had the opportunity to examine
the models in detail and to examine the model code.

3.23  Dr Holt reminded the Scientific Committee that the models had been scrutinised over
many years and that they had been modified on an annual basis to take into account a number
of concerns raised by WG-EMM. Dr Holt reminded the Scientific Committee that no model
was able to capture perfectly the operation of an ecosystem and that all models had attendant
caveats and assumptions. He noted that the advice from WG-EMM made very explicit a
number of such caveats and assumptions, but that WG-EMM had nevertheless concluded that
the models were suitable for providing Stage 1 advice. Dr Holt also reminded the Scientific
Committee that the code for FOOSA had been available, via the Secretariat, for some time.
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3.24  Dr Constable noted that all fisheries models were becoming increasingly complex. As
Convener of WG-SAM he asked for advice from the Scientific Committee on what was
needed to gain the trust and conviction of the wider community who were not experts in
modelling. The Scientific Committee recognised that this was a real concern for CCAMLR
as well as for the wider fisheries community.

3.25 At present, there are three models being developed to provide advice on SSMU
allocations in Area 48. However, except for the model authors, few people in either the
Scientific Committee or WG-EMM are sufficiently familiar with the complex operation of the
models, including the preparation of input data, parameterisation of the models, calculations
provided by the models and analysis of the results. The Scientific Committee noted that
WG-EMM had advised that:

(1)  for models to be used in providing advice, they should be sufficiently developed
for use by individuals other than the model developers. This would enable wider
participation by Members, as needed, in the development, validation and review
of results of assessments with respect to SSMU allocation.

(it) participation by Members in the assessment work is highly desirable and
recommended that:

(@) sufficient documentation is provided with a model to guide its use by
others;

(b) software, example input files, and test cases are submitted to the
Secretariat for access by Members.

3.26  The Scientific Committee noted that all models applied for krill management are
complex and their effective implementation requires that an independent and critical approach
be taken. The Scientific Committee recognised that this would be ensured through the
continuing considerations of WG-SAM in accordance with procedures in SC-CAMLR-XXVI,
Annex 7, paragraph 6.3. The Scientific Committee therefore agreed that WG-SAM should
continue to review the methodological implementation of models used for SSMU allocation.

Allocation subsequent to Stage 1
3.27 The Scientific Committee noted that:

(i)  the development of the models leading to the provision of advice for Stage 1
SSMU allocation had been technically challenging and developing models for
advice in subsequent stages would be equally challenging, if not more so. Thus,
for allocations subsequent to Stage 1, the Scientific Committee recognised that it
would be necessary to allow sufficient time in order to develop models so that
they were formulated appropriately (Annex 4, paragraph 2.100);

(i) arange of alternative climate-change scenarios would need to be considered as

part of a broader- and longer-term risk assessment for subsequent stages
(Annex 4, paragraph 2.30).
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SSMUs in Subarea 48.4

3.28 The Scientific Committee noted that WG-EMM had reviewed information on land-
based predators that could be used for subdividing Subarea 48.4 into SSMUs appropriately
(Annex 4, paragraph 7.5). The Scientific Committee endorsed the partitioning of
Subarea 48.4 with one coastal and one pelagic SSMU (Figure 1). The Scientific Committee
noted that such a partitioning was consistent with the approach used for separating pelagic
and coastal SSMUs in Subareas 48.1, 48.2 and 48.3.

3.29 The Scientific Committee recognised that future analyses of foraging density and
species composition may indicate the need for further subdivision of the coastal SSMU into
northern (encompassing the six northern-most islands) and southern (encompassing the
remaining islands) areas when additional data become available.

Concerns beyond the competency of the Scientific Committee

3.30 Dr Agnew noted that the advice provided by WG-EMM included a number of
associated caveats and that these could be characterised into two categories. Firstly, those
that reflected scientific concerns, such as described by paragraphs 3.6(ii), (iii) and (iv); and
secondly, other caveats that could be characterised as reflecting issues relating to the
behaviour of the krill fishery and therefore of more direct concern to the Commission; these
included those described in paragraphs 3.6(i) and 3.8.

3.31 Mr Matsushima stated that the current harvest level of krill was approximately
100 000 tonnes and that this is not impacting the ecosystem. He added that it was therefore
not yet necessary to spatially apportion the precautionary catch limit and he would like to wait
for the completion of the EPOC and SMOM maodels so that these models could be compared
with FOOSA. Mr Matsushima noted that the current trigger level of 620 000 tonnes was
therefore an adequate management tool for the present.

3.32 Dr Agnew noted the possibility that it followed from paragraph 3.9 that the current
trigger may not be as precautionary as previously assumed if the distribution of catches
continues to follow the historical pattern. He reminded the Scientific Committee of
WG-EMM’s deliberations on this matter (Annex 4, paragraph 2.90).

3.33 Dr Nicol reminded the Scientific Committee that the existing trigger level of
620 000 tonnes is an aggregate of the highest annual commercial catches from each of the
subareas in Area 48. At no point in the history of the krill fishery has a catch as high as
620 000 tonnes ever been taken. Dr Nicol reminded the Scientific Committee that the
subdivision process was to ensure that such a large catch could not be taken from a restricted
area.

3.34 The Scientific Committee noted that these issues were more appropriately the concern
of the Commission rather than the Scientific Committee. The Scientific Committee therefore
agreed that it should advise the Commission of these issues.
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Advice to Commission
3.35 The Scientific Committee advised the Commission that:

(i)  the Scientific Committee maintained its commitment to the staged approach for
subdividing the precautionary catch limit for krill in Area 48 (paragraph 3.2);

(ii)  detailed advice had been received from WG-EMM about the risk analysis for
Stage 1 (paragraphs 3.3 to 3.9), and that considerable progress has been made in
assessing the relative risks of the different allocation options. However, the
Scientific Committee had been unable to reach consensus over this advice
(paragraphs 3.19 and 3.20) and further work was still necessary before
calculation of the SSMU allocations could be made (paragraphs 3.3 and 3.4);

(iii) subdividing the precautionary catch limit for krill in Area 48 among SSMUs
would affect the behaviour of the krill fishery under the scenarios examined by
WG-EMM (paragraphs 3.6(i), 3.8 and 3.30). This would potentially become
more pronounced as catches increased such that it would not be feasible for the
fishery to take the full catch limit from the current fishing grounds.

3.36 The Scientific Committee wished to bring to the attention of the Commission that
some Members considered that it was not yet necessary to spatially apportion the
precautionary catch limit and that the current trigger level of 620 000 tonnes was an adequate
management tool for the present (paragraph 3.31), while most Members considered the
current trigger level of 620 000 tonnes may not be as precautionary as previously assumed
(paragraphs 3.32 and 3.33; Annex 4, paragraph 2.90).

3.37 The Scientific Committee asked the Commission to endorse the partitioning of
Subarea 48.4 as proposed, with one coastal and one pelagic SSMU (paragraphs 3.28
and 3.29).

Report of WG-EMM-STAPP (Status and Trend Assessment
of Predator Populations)

3.38 The Predator Survey Workshop was held at CCAMLR Headquarters, Hobart,
Australia, from 16 to 20 June 2008, and was reported in WG-EMM-08/8. The workshop was
convened by Dr Southwell. Participants at the workshop included two experts from SCAR
(Ms Patterson-Fraser and Dr Raymond) and an independent invited expert (Dr Fewster). A
report from Dr Fewster on the workshop was reviewed in Annex 4, paragraph 5.1.

3.39 The workshop provided the following recommendations and advice (Annex 4,
paragraph 5.7) at different time scales:

(1)  Immediate —

(@) recent survey work in Area 48 provides major improvements in the state of
knowledge about the abundance of crabeater seals, fur seal pup production
in the South Shetland Islands, macaroni penguins at South Georgia and
white-chinned petrels at South Georgia;
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(i)

(i)

(iv)

(b)

(©)

(d)

(€)

aerial surveys of Antarctic fur seals at South Georgia are scheduled for
completion in the 2008/09 season;

the continued development of a new database containing existing penguin
count data from a number of sources that can serve as a basis for the
production of large-scale abundance estimates;

the development of two new methods to account for bias and uncertainty
in raw count data when estimating total abundance that provide
complimentary utility for estimating SSMU-specific abundance;

a major gap in abundance data for priority species is for flying seabirds
throughout Area 48, except for white-chinned petrels at South Georgia.
Given the lack of land-based data for this group, the workshop
recommended that WG-EMM invite submissions on at-sea data for flying
seabirds in Area 48 for consideration at WG-EMM-09. The workshop
identified US AMLR summer cruise data, US-LTER summer and winter
cruise data, and BAS data at South Georgia and across the Scotia Sea as
potential datasets for analysis.

Short-term (intersessional work for submission to WG-EMM-08) —

The development of SSMU-scale estimates of penguin abundance as an
illustration of the compiled database were provided in a document submitted to
WG-EMM.

Medium-term (intersessional work for WG-EMM-09) —

(@)

(b)

(©)

if feasible, production of SSMU-specific crabeater seal abundance
estimates based on habitat modelling;

the anticipated completion of the Antarctic fur seal survey at South
Georgia in early 2009 will provide an important update to the existing
abundance estimates from 1991;

further development and testing of the new estimation procedures for
penguins, and implementation of those procedures to quantify bias and
uncertainty in adjusting raw counts.

Long-term work —

(a)

(b)
(©)

(d)

recent count data for penguins in the western South Shetland Islands and
eastern Antarctic peninsula;

count data for flying seabirds throughout Area 48;

adjustment data for most species in most areas, particularly strategic
collection of adjustment data to improve estimation of penguin abundance;

development of alternate survey methods for large penguin colonies.
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3.40 The Scientific Committee noted that the work of WG-EMM-STAPP represents a
substantial contribution to the work of CCAMLR and for quantifying predator abundance
within SSMUs (Annex 4, paragraph 5.8). Notable features of this contribution include:

(1)  the combined database of penguin count data, comprising data collected under
CEMP, data from the ASI and historical data from the literature (this database
will eventually be made available to CCAMLR, and access will then be
governed by the Rules for Access and Use of CCAMLR Data) (Annex 4,
paragraphs 5.9 and 5.10);

(i)  the analysis of APIS data, by BAS, on crabeater seal distribution and abundance
(Annex 4, paragraph 5.11);

(iii) identification of geographic areas with poor coverage, where future survey work
can be focused (e.g. the Antarctic Peninsula East SSMU) (Annex 4,
paragraph 5.12);

(iv) attempts towards estimating uncertainty in predator abundance estimates that
will be particularly useful for modelling (Annex 4, paragraph 5.13).

3.41 The Scientific Committee noted that the Predator Survey Workshop was the first stage
of a multi-stage process with the ultimate goal of regional-scale estimates of predator
abundance and consumption, and agreed that future work should also include fish predators.

Advice on estimates of krill By

3.42 The Scientific Committee noted the importance of estimating uncertainties and
providing measures, such as probability density functions, of confidence in estimates of By
(Annex 4, paragraph 5.112). The Scientific Committee considered the implication this may
have on the estimate of By and recalled paragraph 2.20(i) of WG-EMM-07 (SC-CAMLR-
XXVI, Annex 4) in relation to estimation of By, which states:

‘A consistent set of protocols should be maintained for a period of five years. At the
end of this period, any improvements to these protocols should be agreed on and
implemented. This would include the reanalysis of existing datasets. However, it was
also recognised that mid-period improvements in acoustic protocols will likely be in
the peer-reviewed literature where appropriate.’

3.43 The Scientific Committee reaffirmed its agreement to this position. The Scientific
Committee also noted that this paragraph refers specifically to the use of protocols in setting
the precautionary catch limit and indicated that it would welcome submissions on revisions
and updates to acoustic protocols so that these could be assessed by SG-ASAM at the earliest
opportunity (Annex 4, paragraph 5.113). In doing so the Scientific Committee recognised
that protocols for estimating B, will continue to be refined and improved into the future.
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Climate-change impacts

3.44 Discussion of climate-change impacts was taken under Agenda Item 7.

Revised agenda and long-term work plan for WG-EMM

3.45 The Scientific Committee reviewed a proposal by WG-EMM for revising and
structuring WG-EMM’s future agenda (Annex 4, paragraphs 8.7 to 8.12). The proposal was
recommended to facilitate the achievement of long-term objectives while simultaneously
maintaining the flexibility needed to address the annual requirements for scientific review and
advice that will be expected by the Scientific Committee and the Commission.

3.46 The Scientific Committee reaffirmed that at least four topics require work over the
long term, all of which have previously been endorsed by the Scientific Committee or have
been identified as a topic of interest to the Commission:

(1)  The development and evaluation of feedback management strategies for the krill
fishery, including work to estimate predator abundance and demand and to
support the staged development of the krill fishery in Area 48 (e.g. SC-CAMLR-
XXV, paragraph 3.36(vii)).

(i)  The development and application of methods to facilitate the conservation of
marine biodiversity in the Convention Area, including work to identify VMEs
(e.g. SC-CAMLR-XXVI, paragraph 14.9) and define candidate MPASs
(e.g. SC-CAMLR-XXVI, paragraph 3.87) and to achieve a harmonised approach
(e.g. SC-CAMLR-XXYV, paragraph 3.32) within the Antarctic Treaty System and
within CCAMLR.

(iii) Consideration of the ecosystem effects of fishing for finfish (e.g. SC-CAMLR-
XXVI, paragraph 3.99), including further collaboration with WG-FSA.

(iv) Consideration of the impacts of climate change on the Antarctic marine
ecosystem (e.g. CCAMLR-XXVI, paragraph 15.36).

3.47 The Scientific Committee agreed that focus topics (like those included in WG-EMM’s
agenda for 2008) provided a mechanism to facilitate requirements for short-term advice, and
that long-term work objectives should form the primary items of WG-EMM’s future agenda.
The Scientific Committee also noted that the topic of climate change was a cross-cutting issue
that could be considered under multiple agenda items.

3.48 The Scientific Committee endorsed the proposed structure for the future agenda of the
Working Group as follows:

()  Introduction (opening of the meeting, adoption of the agenda and appointment of
rapporteurs, review requirements for advice and interaction with other working

groups);

(i)  Focus topic (to be determined on an annual basis with priority given to topics
that relate to needs for short-term advice);
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(iii) Ecosystem effects of fishing for krill (krill, dependent predators, the fishery and
scientific observation, surveys and monitoring, climate impacts and feedback
management strategies);

(iv) Ecosystem effects of fishing for finfish (fish, dependent predators, fisheries and
scientific observation, surveys and monitoring, climate impacts and
collaboration with WG-FSA);

(v) Spatial management to facilitate the conservation of marine biodiversity (VMEs,
protected areas, and harmonisation of approaches, both within CCAMLR and
across the Antarctic Treaty System);

(vi) Advice to the Scientific Committee and its working groups;
(vii) Future work;

(viii) Other business;

(ix) Adoption of the report and close of the meeting.

3.49 The Scientific Committee noted that a focus topic might not be required every year
and that, generally, focus topics should not occupy more than two to three days of
WG-EMM’s annual meeting. The Scientific Committee also indicated that focus topics
should be agreed at the preceding meeting of SC-CAMLR where the conveners of the
working groups and the Chair of the Scientific Committee can consult with Members. This
would also provide an opportunity for considering the time required for, and timing of, the
focus topics.

Management of protected areas

3.50 The WG-EMM Convener summarised the discussion and advice derived from the
focus topic ‘to progress the implementation of spatial management measures that aim to
facilitate the conservation of marine biodiversity” (Annex 4, paragraphs 3.1 to 3.78).

3.51 Some Members expressed concern about the priority areas identified by WG-EMM for
further work on the development of MPAs (Annex 4, Figure 12), since the process of
secondary bioregionalisation has not been completed (SC-CAMLR-XXVI, Annex 9,
Figure 4).

3.52 Dr X. Zhao (China) stated that China is a new Member of the Commission, and was
not involved in Scientific Committee’s previous work on bioregionalisation; he expressed his
sincere appreciation of all the inputs made by those Members actively involved. He further
noted that, since there are still some concerns and different views from the floor, he
encouraged further work by WG-EMM to consolidate different views on this issue.

3.53 It was noted that Figure 12 in Annex 4 was based on an analysis which had previously
been recognised to demonstrate heterogeneity in marine ecosystems (SC-CAMLR-XXV,
paragraph 3.48). Figure 12 simply identifies areas which show a high level of heterogeneity
and are therefore likely to contain complex biological and environmental characteristics. In
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order to better utilise limited resources available to CCAMLR, these complex areas were
considered by WG-EMM to be appropriate regions in which to focus further work on the
development of MPAs.

3.54 It was further noted that focused work on the topic of MPAs began in 2000 and that
progress to date has included scientific research and modelling activities, several workshops
and discussions within the Scientific Committee and its working groups and the Commission
(e.g. CCAMLR-XXVI, paragraph 7.18). The reports of these meetings and workshops were
noted as information resources.

3.55 The Scientific Committee:

(i) recalled that recent discussions by CCAMLR and the CEP have concluded that
the issues of where and how to establish a system of marine areas for the
conservation of biodiversity in the Southern Ocean should be addressed as a
matter of priority (CCAMLR-XXIII, paragraph 4.13; CEP IX Final Report,
paragraphs 94 to 101) (Annex 4, paragraph 3.71);

(i) agreed that the existing benthic and pelagic bioregionalisations developed by the
2007 Bioregionalisation Workshop were adequate for use in such work, although
further refinement may be undertaken, and encouraged work to further develop
the BRT method (Annex 4, paragraph 3.72);

(iii) noted that a number of methods could be used for designing a representative
system of MPAs, including, inter alia, bioregionalisation and/or systematic
conservation planning, and endorsed using MARXAN as one feasible method
for undertaking the latter (Annex 4, paragraph 3.76);

(iv) agreed that it should, as a priority, continue the process of consolidating
scientific views to maintain a common basis for the development of
representative systems of MPAs, as agreed by the Commission (CCAMLR-
XXVI, paragraph 7.18). The development of representative systems of MPAs
should focus on, but not be limited to, the priority areas identified by WG-EMM
in Figure 12 of Annex 4. Therefore, Members were encouraged to use
appropriate methodologies to further this work (Annex 4, paragraph 3.77).

Interactions between WG-EMM and WG-FSA

3.56 The Scientific Committee endorsed the commitment to further collaboration between
WG-EMM and WG-FSA that is implied by the new agenda agreed for WG-EMM which
includes an item entitled ‘Ecosystem effects of fishing for finfish’ (paragraph 3.48).

3.57 Following this endorsement, the Scientific Committee reviewed the background to,
and proposed topics for, the Second Workshop on Fisheries and Ecosystem Models in the
Antarctic (FEMA2).
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3.58 The Scientific Committee endorsed the proposal made by the Conveners of WG-EMM
and WG-FSA that FEMA2 be structured in a manner that treats fisheries for toothfish in the
Ross Sea as a case study of how ecosystem considerations can be used to advise on the
management of fisheries that target finfish.

3.59 The Scientific Committee reviewed four topics that the conveners proposed for
consideration during FEMAZ2, and endorsed the view, expressed by both working groups, that
FEMAZ2 should aim to evaluate whether the level of escapement currently espoused in the
existing decision rules for toothfish in the Ross Sea is sufficiently precautionary when these
fish are viewed as important prey as well as predators (Annex 4, paragraphs 8.3 and 8.5;
Annex 5, paragraph 13.15).

3.60 The Scientific Committee agreed to the following terms of reference for FEMAZ2:

(i)  Review existing information on predator species (Weddell seals, toothed whales
etc.) in the Ross Sea known to consume Dissostichus spp. This may be aided
through a comparative analysis of the importance of Dissostichus spp. as prey in
different regions throughout the Southern Ocean. The review should include:

(@) abundance of predator species

(b) temporal and spatial extent of predation foraging ranges

(c) degree of overlap in vertical distribution with toothfish fishery

(d) size composition of Dissostichus spp. consumed by other predators
(e) daily consumption of predators

() proportion of predator population eating Dissostichus spp.

(i) Consider the current estimates of biomass, distribution and productivity of
Dissostichus spp. in the Ross Sea, as well as annual removals by the fishery.

(iii) Review rationale for existing escapement level of 0.5 for Dissostichus spp., and
determine if 0.5 is an appropriately precautionary level of escapement in the
Ross Sea, given the predator requirements, foraging ranges, toothfish stock
biomass, distribution and productivity.

(iv) Review other methods or options for mitigating risks in the Ross Sea toothfish
fishery, including:

(@) areaclosures
(b) season closures.

(v) Development of methods to monitor changes in predators in the Ross Sea
including:

(@ Weddell seals
(b) toothed whales
(c) others?

3.61 The Scientific Committee agreed that, in considering the agreed topic of FEMAZ2, it

would be useful for the workshop to conduct a general discussion about appropriate
escapement levels when the age (or size) at which fish recruit to a fishery is contrasted with
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the age (or size) at which the fish are vulnerable to predation by other predators. It was also
suggested that the workshop might benefit from considering previous work conducted by
Thomson et al. (2000).

3.62 The Scientific Committee agreed that the Conveners of WG-EMM and WG-FSA
should co-convene FEMAZ2 and that the workshop should be conducted as a focus topic
(Annex 4, paragraph 8.11) within the agenda of WG-EMM.

3.63 In preparing for the workshop, the Conveners of WG-EMM and WG-FSA should
consider whether technical review of quantitative methods could usefully be provided by
WG-SAM. In cases where such review is appropriate and required, discussions with the
Convener of WG-SAM will be required to fit such work into the agenda of WG-SAM.

3.64 The Scientific Committee noted that interactions between WG-EMM and WG-FSA
are likely to occur on topics related to the by-catch of fish in the krill fishery and the
depredation of toothfish by marine mammals.

3.65 With respect to this latter topic, the Scientific Committee noted that an experimental
trial using trotlines fitted with a ‘cachalotera’ yielded mixed results. Although there was
some evidence of a successful reduction in cetacean predation, this was offset by the poorer
condition of skates and toothfish coming off the line, which may potentially make them
unsuitable for tag and release (Annex 5, paragraphs 3.81 to 3.83). The Scientific Committee
encouraged further studies using this system.

HARVESTED SPECIES
Krill resources
2007/08 fishing season
4.1  Six vessels from five Member nations had fished for krill during the 2007/08 season.
4.2  The fishing all occurred in Area 48 (Table 1).

4.3 The krill catch in 2007/08 (reported to October 2008) was 125 063 tonnes compared to
the total of 104 364 tonnes reported at CCAMLR-XXVI in October 2007 (SC-CAMLR-
XXVII/BG/1). The total catch reported to May 2008 was 85 110 tonnes (Annex 4) indicating
that a substantial catch (39 953 tonnes) had been taken during the winter months.

Krill fishery notifications in 2008/09

4.4 Nine countries submitted krill fishery notifications for 18 vessels with a total projected
catch of 629 000 tonnes. This projected catch level indicated that sufficient vessel capacity
exists in the krill fleet to exceed the trigger level for Area 48 and emphasised the need to
make rapid progress on SSMU allocation of the krill catch (Annex 4, paragraph 4.14).
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4.5  Notifications to fish for krill were received from nine nations: Chile (one vessel),
Cook Islands (one vessel), Japan (one vessel), Republic of Korea (three vessels), Norway
(four vessels), Poland (one vessel), Russia (five vessels), Ukraine (one vessel) and the USA
(one vessel) (Table 3). Four additional notifications from the USA and one notification from
Ukraine had been submitted to WG-EMM (SC-CAMLR-XXVII/BG/3) and had subsequently
been withdrawn.

4.6  All notifications were for fishing in Area 48 and additionally there was one Russian
notification that included krill fishing in Area 58 (SC-CAMLR-XXVII/11). The US and
Russian notifications also indicated that their vessels intended to fish for krill in Subarea 48.3
during summer which is a departure from previous practice (Annex 4, paragraph 4.8).

4.7  Chile indicated that its vessel had caught 2 tonnes in the 2007/08 season whilst
developing processing and catching techniques. These techniques have now been proved and
the vessel will be fully operational from December 2008.

4.8  The Scientific Committee noted that the projected catches contained in the 2007
notifications to enter the krill fishery (689 000 tonnes) had also exceeded the reported catches
in 2007/08 (125 063 tonnes). Thus, it was difficult to assess the seriousness of the intent to
fish in the majority of notifications, however, it was acknowledged that the notifications still
provide an indication of the level of interest in the krill fishery.

4.9  Other indications of commercial interest in harvesting krill is publicly available in the
trade press and it might be appropriate for the Scientific Committee to investigate ways in
which this information might be provided to inform the deliberations of the working groups.

Gear types

4.10 The notifications for entry into the krill fishery indicated that four gear types would be
used: traditional trawling, pumping to clear codend, continuous fishing system and beam
trawling (CCAMLR-XXVII/11). Russia clarified that the beam trawling would be used for
midwater fishing, in conjunction with a pumping method and would be unlikely to have a
greater impact on the benthos or pelagic communities than other pelagic fishing methods.

4.11 The Scientific Committee recommended that the notification pro forma be modified to
include information on specific details of gear configuration, including mesh size, mouth
opening of the net, as well as the presence and design of any seal exclusion devices, and noted
that a proposed modification to Conservation Measure 21-03 had been submitted to achieve
this end (CCAMLR-XXVI11/36).

4.12 Reports of the scientific observers should also contain information on the gear type
and diagrams of the types of gear used.

Estimation of krill catch

4.13 The Scientific Committee noted the large range of conversion factors used to relate the
weight of krill products to the catch of krill by fishing vessels (Annex 4, paragraphs 4.34
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to 4.39). Data submitted to CCAMLR include no information on the uncertainty associated
with the estimation of conversion factors. With the increasing range of products arising from
the krill fishery, the range of conversion factors was likely to get larger, therefore the
Scientific Committee advised that conversion factors were unlikely to be of use in providing
back-estimates of landed catch.

4.14 Information on weight of krill can come from a combination of observer data and
information from the fishing vessels. Green weight can be measured effectively from both
conventional trawls and from the continuous fishing method using a flow scale meter.
Dr S. Iversen (Norway) informed the Scientific Committee that flow scale monitoring of
green weight has been implemented on all Norwegian vessels fishing for krill.

4.15 In association with the uncertainty about the actual krill catch derived from the
different conversion factors used, the Scientific Committee noted that because of this there is
further uncertainty surrounding the extrapolated by-catch of early life-history stages of fish
that is being caught in the krill fishery. This concern is also reflected in CCAMLR-
XXVIIIBG/24.

4.16 The Commission’s attention was drawn to the requirement for accurate measurements
of the green weight of krill by krill vessels so that the actual amount of krill removals from
SSMUs can be calculated. This will be of particular importance as the catch approaches the
trigger level in Area 48. Therefore, the Scientific Committee recommended the direct
measurement of green weight of krill.

4.17 The Scientific Committee requested that all vessels participating in the krill fishery in
the coming season report on the utility of the methods presented by ad hoc TASO
(SC-CAMLR-XXVII/BG/6) in estimating green weight during operations. The Scientific
Committee requested that Members obtain these reports from their vessels and present them
to TASO for consideration at its 2009 meeting.

4.18 There is also continuing value in the notification pro forma containing information on
the range of products arising from the fishery.

By-catch of larval and juvenile fish

4.19 The Scientific Committee noted that despite regular reports from the Japanese fishery,
there was still uncertainty over the level of by-catch of juvenile and larval fish in the krill
catch over all seasons and areas in which the krill fishery was operating, and from different
fishing gears.

4.20 It was noted that a Russian guide to larval and juvenile fish had been submitted to
CCAMLR and this guide will be translated so that it can be used by scientific observers. The
collection of information on fish by-catch should remain a priority task for observers on krill
vessels.
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Exploratory krill fishery notifications

4.21 The Scientific Committee noted that the notification deadline in Conservation
Measure 21-02 could lead to situations in which notifications of Members’ intent to
participate in an exploratory krill fishery could be provided after the annual meeting of
WG-EMM. The Scientific Committee therefore recommended that Conservation
Measure 21-02 be modified so that notifications for exploratory krill fisheries can be received
prior to the annual meeting of WG-EMM and be brought into line with other conservation
measures for new and exploratory fisheries.

4.22 The Scientific Committee thanked Norway for its efforts in submitting the required
notification of an exploratory krill fishery in Subarea 48.6 in advance of the meeting of
WG-EMM so that it could receive the necessary scrutiny.

4.23 There is no formal estimate of krill biomass or established precautionary catch limit in
Subarea 48.6. An estimate of krill biomass (Bo) would need to be calculated from an acoustic
survey conducted according to CCAMLR standard protocols. Given the very large size of
Subarea 48.6, WG-EMM should consider schemes for subdividing this subarea into
ecologically appropriate subdivisions that could be realistically surveyed to produce estimates
of krill biomass.

4.24  There is no existing exploratory fishing data collection plan for krill. The Scientific
Committee recommended that a generic set of research requirements and a data collection
plan be developed for exploratory krill fisheries. This data collection plan is outlined in
paragraphs 4.163 to 4.185.

Advice to the Commission

4.25 The Commission’s attention was drawn to the fact that for the second year running the
notifications for catch levels from the krill fishery exceeded the existing trigger level in
Area 48 (paragraph 4.8).

4.26  The Scientific Committee recommended that the krill fishery notification pro forma be
modified to include information on specific details of gear configuration, including mesh size,
mouth opening of the net, as well as the presence and design of any seal exclusion devices
(paragraph 4.11).

4.27 The Scientific Committee recommended direct measurement of green weight of krill
(paragraph 4.16).

4.28 The Scientific Committee recommended that Conservation Measure 21-02 be
modified so that notifications for exploratory krill fisheries can be received prior to the annual
meeting of WG-EMM (paragraph 4.21).

4.29 The Scientific Committee recommended the adoption of the data collection plan for
exploratory krill fisheries (paragraph 4.24).
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Fish resources
Fisheries information
Catch, effort, length and age data reported to CCAMLR

4.30 Fishing took place in 12 fisheries targeting icefish (Champsocephalus gunnari),
toothfish (D. eleginoides and/or D. mawsoni) and krill (E. superba) under conservation
measures in force in 2007/08 (CCAMLR-XXVII/BG/15).

4.31 Three other fisheries were conducted in the Convention Area in 2007/08:

» 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 Subareas 58.6 and 58.7°.

4.32 Catches of target species by region reported from fisheries conducted in the CAMLR
Convention Area in 2007/08 are summarised in Table 1. Catches reported in 2006/07 are
summarised in Table 2.

4.33 The Scientific Committee noted the intersessional work completed by the Secretariat
on:

» monitoring and closure of fisheries when catch limits were reached;

e implementation of the length-mass parameters used in the assessments and
development of an R script to plot the catch-weighted length frequencies;

« plotting of the catch-weighted length frequencies for D. eleginoides in Subarea 48.3
in two time series (1984/85 to 1996/97, and 1997/98 to present).

4.34 The Scientific Committee noted the estimates of catch and effort from 1UU fishing
(Annex 5, Table 2). Catches of toothfish reported in waters outside the Convention Area are
considered under Agenda Item 7.

Input for stock assessment

4.35 The Scientific Committee noted that WG-FSA had reviewed all available research data
which was subsequently used in updating stock assessments of fish in the Convention Area.
This included catch-at-length/age data from fisheries, research surveys, CPUE analyses,
tagging studies, biological parameters, stock structure and depredation.

Research surveys

4.36  The Scientific Committee noted that five research surveys were undertaken in 2007/08
(Annex 5, paragraphs 3.24 to 3.44):

2 Also conducted in Area 51 outside the Convention Area.
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(i) A bottom trawl survey in Subarea 48.3 was carried out by the UK. The
results from the survey were used to update the assessment of icefish in
this subarea.

(i) A bottom trawl survey in the Ross Sea was carried out by New Zealand as
part of the IPY. Catch rates by station were presented for the eight most
abundant species, along with catch-weighted length frequencies and
biomass estimates of those species.

(iii) A bottom trawl survey in Division 58.5.2 was carried out by Australia.
The results from the survey were used to update assessments of icefish in
this division.

(iv) A stratified random longline survey of Division 58.4.3b was carried out by
Australia. The results from this survey were used to provide catch rates,
size distribution and size-at-maturity data for toothfish in this division.

(v) A research survey of Division 58.4.4 was carried out by Japan using
trotlines with the objective of collecting biological data on toothfish
needed for assessing status of stocks in this division.

4.37 The Scientific Committee congratulated Australia, Japan, New Zealand and the UK on
completing research surveys and for contributing to the long-term data series.

4.38 Aspects of the research survey carried out by Japan in Division 58.4.4 are considered
further under Agenda Item 4(iii).

Tagging studies

4.39 The Scientific Committee noted that several key issues with respect to tagging of
toothfish in both exploratory and assessed fisheries were discussed in detail by WG-FSA
(Annex 5, paragraphs 3.46 to 3.63), including:

(i) the continuation of the tag-recapture experiment in Subarea 48.4 (Annex 5,
paragraphs 3.46 and 3.47);

(i) difficulties in matching recaptured fish with release records (Annex 5,
paragraphs 3.49 to 3.58).

4.40 The Scientific Committee considered that the requirements for photographs, entering
of recapture details in logbooks and returning the tags to the Secretariat represented some
redundancy, but allows for improved validation. For example, the Scientific Committee
recognised that digital images could be manipulated, therefore photographic evidence alone
may not be sufficient evidence of a tag return. The Scientific Committee was optimistic that
the centralisation of the tagging program in new and exploratory fisheries would go some way
to addressing these issues into the future.
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Management advice

4.41 The Scientific Committee agreed that Members should be required to return physical
tags to the Secretariat. In addition, the Secretariat should check for correct transcription of
returned tags, including all alphanumeric characters.

4.42 The Scientific Committee requested that the Secretariat verify the tagging details for
all tags recovered, including the following actions:

(i)  direct comparison of reported recapture details with data available in the tagging
database;

(i)  use of digital photographs and actual tags to verify tag identities;

(iii) correspondence with Members to clarify remaining uncertainty.

Biological parameters

4.43 The Scientific Committee noted consideration of new information on biological
parameters set out in Annex 5, paragraphs 3.64 to 3.80, including information on age and
growth and maturity for Dissostichus spp. and C. gunnari.

General biology and ecology

4.44  The Scientific Committee noted the discussions of WG-FSA on biology and ecology
which included topics pertaining to Dissostichus spp., C. gunnari, by-catch species and
former target species (Chaenodraco wilsoni) (Annex 5, paragraphs 9.1 to 9.23). These topics
included:

distribution and abundance of D. mawsoni

diet and food consumption of several species of finfish
early-life history

maturity and fecundity

age and growth

further development of species profiles.

4.45 With respect to species profiles, the Scientific Committee noted that the profile for
D. eleginoides will be updated in the course of 2009, and recommended that the profiles for
D. mawsoni, D. eleginoides and C. gunnari be published on the CCAMLR website in early
2010 and updated regularly (Annex 5, paragraph 9.21).
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Preparation of assessment and assessment timetables
WG-SAM report

4.46 The Scientific Committee noted that WG-FSA had reviewed the relevant sections of
the WG-SAM report and endorsed the recommendations of WG-SAM.

Review of preliminary stock assessment papers

4.47 The Scientific Committee noted two preliminary stock assessments for C. gunnari in
Subarea 48.3 and Division 58.5.2 that were developed during the intersessional period and
reviewed by WG-FSA. The resulting discussions and summaries leading to management
advice are provided in Annex 5, paragraphs 4.2 to 4.10.

4.48 In addition, the Scientific Committee noted that WG-FSA had reviewed preliminary
assessments for toothfish in Divisions 58.4.1 and 58.4.2 (Annex 5, paragraphs 4.12 to 4.14).
The Scientific Committee also noted that in order to provide management advice for the
exploratory toothfish fishery in Division 58.4.3a, WG-FSA had drawn on progress toward
assessing this fishery presented at WG-SAM (Annex 5, paragraphs 5.44 to 5.46). WG-FSA
had also examined indicative estimates of biomass for the macrourid Macrourus whitsoni on
the continental slope of the Ross Sea (Annex 5, paragraphs 4.16 and 14.17). These
assessments are discussed further under Agenda Item 4(iii).

Assessment carried out and assessment timetable

4.49 The Scientific Committee noted that no new assessments were required this year for
the fisheries for Dissostichus spp. in Subarea 48.3, Division 58.5.2 and in the Ross Sea under
the current arrangement for multi-year management.

450 Discussion of assessments carried out this year by WG-FSA is provided in Annex 5,
paragraphs 5.1 to 5.107. All assessment work was undertaken by primary authors of
preliminary assessments and reviewed independently at WG-FSA. The outcomes of the
assessments are presented in the Fishery Reports (Annex 5, Appendices D to Q).

Assessments and management advice
Dissostichus eleginoides South Georgia (Subarea 48.3)

451 The Fishery Report for D. eleginoides in Subarea 48.3 is contained in Annex 5,
Appendix J.

4,52 The catch of D. eleginoides reported for this subarea in 2008 was 3 856 tonnes, plus
2 tonnes taken during the trawl survey. Of this total, 55 tonnes were taken by pots, the
remainder by longlines. Catches in Management Areas A, B and C were 8 tonnes,
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1 103 tonnes and 2 744 tonnes respectively. The estimated IUU catch for the 2007/08 season
was zero. Following the advice of the Scientific Committee, the assessment was not updated
in 2008.

Management advice

453 The Scientific Committee recommended that the catch limit for toothfish in
Subarea 48.3 (SGSR stock) be set at 3 920 tonnes in the 2008/09 fishing season, the same
level as in 2007/08. The Scientific Committee recommended that a new assessment of
toothfish in Subarea 48.3 be carried out by WG-FSA in 20009.

454 The catch limits for management areas A, B and C should be 0, 1176 and
2 744 tonnes respectively. By-catch limits for skates/rays and macrourids should remain at
196 and 196 tonnes respectively.

Dissostichus eleginoides Kerguelen Islands
(Division 58.5.1)

455 The Fishery Report for D. eleginoides in Division 58.5.1 is contained in Annex 5,
Appendix K.

456 The catch of D. eleginoides up to 31 August 2008 reported for this division was
2 853 tonnes. Only longlining is currently permitted in the fishery. The estimated 1UU catch
for the 2007/08 season was zero inside the French EEZ. Some IUU fishing may occur outside
the EEZ, as reported in WG-FSA-08/10 Rev. 2.

4,57 The CPUE standardisation for Division 58.5.1 was not updated by WG-FSA.

Management advice

4.58 For Division 58.5.1, the Scientific Committee encouraged the estimation of biological
parameters, the development of a stock assessment and continuation of the tagging program
undertaken by France. The Scientific Committee also encouraged cooperative work in the
intersessional period between France and Australia on analysis of catch and effort data and
other data that could be used to progress understanding of fish stock and fishery dynamics for
Divisions 58.5.1 and 58.5.2 and Subarea 58.6.

459 The Scientific Committee recommended avoidance of fishing in zones of specific high
rates of by-catch.

4.60 No new information was available on the state of fish stocks in Division 58.5.1 outside
areas of national jurisdiction. The Scientific Committee therefore recommended that the
prohibition of directed fishing for D. eleginoides, described in Conservation Measure 32-13,
remain in force.
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4.61 The Scientific Committee noted that France had made significant progress in
mitigating seabird by-catch, including area/season closures (SC-CAMLR-XXVI, Annex 6,
paragraph 11.23). It noted that the CPUE analysis would probably be robust to these changes
so long as detailed haul-by-haul data continued to be available.

Dissostichus eleginoides Heard Island (Division 58.5.2)

4.62 The Fishery Report for D. eleginoides in Division 58.5.2 is contained in Annex 5,
Appendix L.

4.63 The catch of D. eleginoides reported for this division by the time of the WG-FSA
meeting was 1 496 tonnes. Of this total, 718 tonnes were taken by bottom trawl and 778 by
longlines. The estimated IUU catch for the 2007/08 season was zero.

4.64 Following the recommendation by the Scientific Committee, the toothfish assessment
for D. eleginoides in Division 58.5.2 was not updated by WG-FSA. The Scientific
Committee noted that the D. eleginoides stock assessment in this division will be updated in
2009.

Management advice

4.65 The Scientific Committee recommended that the catch limit for D. eleginoides in
Division 58.5.2 west of 79°20'E should be 2 500 tonnes for the 2008/09 fishing season.

Dissostichus eleginoides Crozet Islands (Subarea 58.6)

4.66 The Fishery Report for D. eleginoides in Subarea 58.6 (French EEZ) is contained in
Annex 5, Appendix M.

4.67 The catch of D. eleginoides reported for this subarea to October 2008 was 684 tonnes.
Only longlining is currently permitted in the fishery. The estimated IUU catch for the
2007/08 season was zero inside Subarea 58.6 as reported in WG-FSA-08/10 Rev. 2.

4.68 The CPUE series for this fishery was not updated by WG-FSA in 2008.

Management advice

4.69 For this subarea, the Scientific Committee encouraged the estimation of biological
parameters, the development of a stock assessment and the continuation of the tagging
program undertaken by France.

4.70 The Scientific Committee recommended the avoidance of zones of high rates of
by-catch.
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4.71 No new information was available on the state of fish stocks in Subarea 58.6 outside
areas of national jurisdiction. The Scientific Committee therefore recommended that the
prohibition of directed fishing for D. eleginoides, described in Conservation Measure 32-13,
remain in force.

4.72 The Scientific Committee noted that France had made significant progress in
mitigating seabird by-catch, including area/season closures (SC-CAMLR-XXVI, Annex 6,
paragraph 11.23). It noted that the CPUE analysis would probably be robust to these changes
so long as detailed haul-by-haul data continued to be available.

Dissostichus eleginoides Prince Edward Islands
(Subareas 58.6 and 58.7)

4.73 The Fishery Report for D. eleginoides in Subareas 58.6 and 58.7 inside the South
African EEZ is contained in Annex 5, Appendix N.

4.74  The catch limit of D. eleginoides in the South African EEZ for the 2007/08 season was
450 tonnes for the period from 1 December 2007 to 30 November 2008. The catch reported
for Subareas 58.6 and 58.7 as of 5 October 2008 was 61 tonnes, all of which was taken by
longlines. The IUU catch for the 2007/08 season was assumed to be equal to the IUU catch in
2004/05 at 156 tonnes.

4.75 The CPUE series was not updated by WG-FSA in 2008.

Management advice for D. eleginoides at Prince Edward and
Marion Islands (Subareas 58.6 and 58.7) inside the EEZ

4.76  The Scientific Committee reiterated its advice from previous years that the advice on
appropriate future catch levels provided in WG-FSA-05/58 (see also WG-FSA-06/58 and
07/34 Rev. 1) was not based on the CCAMLR decision rules. Therefore, the Scientific
Committee was unable to provide management advice for the fishery in the South African
EEZ at the Prince Edward Islands. The Scientific Committee recommended that CCAMLR
decision rules also be used in estimating yields for this fishery and that the concerns over the
sensitivity of the ASPM to weightings used for different data sources and the estimation of
recruitment levels for forward projections be noted.

Management advice for D. eleginoides at Prince Edward Islands
(Subareas 58.6 and 58.7 and Division 58.4.4) outside the EEZ

4.77 No new information was available on the state of fish stocks in Subareas 58.6 and 58.7
and Division 58.4.4 outside areas of national jurisdiction. The Scientific Committee therefore
recommended that the prohibition of directed fishing for D. eleginoides, described in
Conservation Measures 32-10, 32-11 and 32-12, remain in force.
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Champsocephalus gunnari South Georgia (Subarea 48.3)

4.78 The Fishery Report for C. gunnari in Subarea 48.3 is contained in Annex 5,
Appendix O.

4.79 In the 2007/08 fishing season the catch limit set for C. gunnari in Subarea 48.3 was
2 462 tonnes. Up to the time of the WG-FSA meeting, the fishery caught 1 326 tonnes. The
fishery was subsequently closed on 25 October 2008 with a total catch of 2 366 tonnes having
been taken up to 23 October.

4.80 In April 2008 the UK undertook a random stratified bottom trawl survey of the South
Georgia and Shag Rocks shelves, reported in WG-FSA-08/28. The survey employed the
same trawl gear and survey design as previous UK surveys in Subarea 48.3.

4.81 A short-term assessment was implemented in the GYM, using the one-sided bootstrap
lower 95% confidence bound of total biomass from the 2008 survey. All other input
parameters for the assessment were the same as in 2007.

Management advice

4.82 The Scientific Committee recommended that the catch limit for C. gunnari should be
set at 3 834 tonnes in 2008/09 and 2 631 tonnes in 2009/10 based on the outcome of the short-
term assessment.

Champsocephalus gunnari Heard Island (Division 58.5.2)

4.83 The Fishery Report for C. gunnari in Division 58.5.2 is contained in Annex 5,
Appendix P.

4.84 The catch limit of C.gunnari in Division 58.5.2 for the 2007/08 season was
220 tonnes for the period from 1 December 2007 to 30 November 2008. The catch reported
for this division as of 5 October 2008 was 199 tonnes.

4.85 A large 2+ year class, probably the result of spawning by the 4+ year class dominant in
2006, was observed to dominate the population in the survey undertaken in June 2008.

4.86 The short-term assessment was implemented in the GYM, using the one-sided
bootstrap lower 95% confidence bound of total biomass from the 2008 survey. All other
parameters were the same as in previous years.

Management advice

4.87 The Scientific Committee recommended that the catch limit for C. gunnari in 2008/09
should be set at 102 tonnes.
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4.88 The Scientific Committee recommended that other measures for this fishery remain
the same.

Antarctic Peninsula and South Shetland Islands (Subarea 48.1)
and South Orkney Islands (Subarea 48.2)

4.89 CCAMLR closed commercial finfishing in the Antarctic Peninsula (Subarea 48.1) and
the South Orkney Islands (Subarea 48.2) after the 1989/90 season. Both subareas should only
be reopened to commercial exploitation if scientific surveys have previously demonstrated
that the condition of fish stocks has improved to the extent that would allow commercial
harvesting.

490 The Scientific Committee noted that the results from the three most recent surveys in
these subareas indicate that fish biomass has not increased to the extent that a reopening of the
fishery should be considered.

4.91 A new trawl survey will be undertaken in Subarea 48.2 by the US AMLR Program
with international participation in February—March 2009.

Management advice

492 The Scientific Committee recommended that the existing Conservation
Measures 32-02 and 32-04 on the prohibition of finfishing in Subareas 48.1 and 48.2
respectively remain in force.

South Sandwich Islands (Subarea 48.4)

4,93 The Scientific Committee noted the results of the three-year mark—recapture
experiment conducted in the Northern Area of Subarea 48.4 (Conservation Measure 41-03).
The experiment has allowed a preliminary assessment of D. eleginoides in the Northern Area,
and the vulnerable biomass was estimated to be between 1 000 and 2 000 tonnes (Annex 5,
paragraph 5.166).

4.94  The Scientific Committee also noted WG-FSA’s consideration of the UK’s proposal to
continue the mark—recapture experiment in Subarea 48.4 in 2008/09 so as to allow for a full
assessment of D. eleginoides in the Northern Area in 2009. Additionally, the UK proposed to
commence a mark-recapture experiment in the Southern Area of Subarea 48.4 (Annex 5,
Appendix Q, Figure 3), with the aim of collecting data required for assessments of the
population structure, size, movement and growth of both D. eleginoides and D. mawsoni in
the Southern Area of Subarea 48.4.

495 The main elements of the proposal are described in Annex 5, paragraph 5.168.

Included in the proposal is a catch limit of 75 tonnes each for the Northern Area and the
Southern Area.

35



4.96 The Scientific Committee congratulated the UK on this initiative, noting that the three-
year mark—recapture experiment and the new proposal for 2008/09 provide a staged approach
to the assessment of Dissostichus spp. in Subarea 48.4. This approach illustrates how new
data may be added to existing information to develop assessments in areas where the status of
stocks was previously unknown.

Management advice

4.97 The Scientific Committee endorsed the proposed extension to the mark-recapture
experiment and agreed that the catch limit should be 75 tonnes in the Northern Area and
75 tonnes in the Southern Area for the 2008/09 season (Annex 5, paragraph 5.171 and
Appendix Q).

4.98 In addition, the Scientific Committee endorsed the recommendation made by
WG-IMAF to amend Conservation Measure 41-03 in order to align the seabird by-catch
mitigation requirements for Subarea 48.4 with the IMAF risk assessment (Annex 6,
paragraph 9.10), and the fishing season be extended to run from 1 December to 30 November.

New and exploratory fisheries in 2007/08
and notifications for 2008/09

499 In 2007 the Commission agreed to seven exploratory longline fisheries for
Dissostichus spp. in the 2007/08 season (Conservation Measures 41-04, 41-05, 41-06, 41-07,
41-09, 41-10 and 41-11). Activities in the exploratory fisheries are outlined below and
summarised in Annex 5, Tables 5 and 6.

4.100 Notifications for exploratory fisheries in 2008/09 are summarised in Annex 5, Table 7.
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, for an exploratory trawl fishery for E. superba in Subarea 48.6, and for new pot
fisheries for crab in Subareas 48.2 and 48.4.

Notification for new fisheries for crabs in Subareas 48.2 and 48.4

4.101 One Member (Russia) and one vessel notified their intention to conduct new pot
fisheries for crabs in Subareas 48.2 and 48.4 in the 2008/09 season.

4.102 The Scientific Committee noted that no crab fishery has ever been attempted in
Subareas 48.2 and 48.4. Noting the issues to be considered in addition to the requirements for
the crab fishery discussed below, the Scientific Committee considered that the existing
Conservation Measures 52-01 and 52-02 for the crab fishery in Subarea 48.3 could be used as
a template to develop an experimental harvest regime for crabs in Subareas 48.2 and 48.4
should they proceed. All aspects of Conservation Measures 52-01 and 52-02 should be
applied to conservation measures developed for Subareas 48.2 and 48.4 with the exception of
modifications suggested below:
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(i)  two scientific observers should be present, including at least one international
scientific observer;

(i)  the 2008/09 season should be defined as the period from 1 December 2008 to
30 November 2009, or until the catch limit is reached, whichever is sooner.

4.103 The Scientific Committee recommended that all by-catch of finfish during the
experimental fishing regime shall be recorded for length, identified to species and then
released with the least possible handling. Before the release, all specimens of Dissostichus
spp. shall be measured and tagged. Full biological data should be taken from dead finfish
by-catch and they should be returned to the sea.

4.104 The following paragraphs outline the Scientific Committee’s considerations for the
proposed crab fishery in each subarea.

Subarea 48.2

4.105 The Scientific Committee noted that there is no information on which to determine a
catch limit for crabs in Subarea 48.2 as there is no information on the types of species or
abundances that might form the basis of a sustainable fishery. The Scientific Committee
considered that an approach consistent with assigning catch limits in exploratory toothfish
fisheries would be appropriate, i.e. the catch should be at a nominally low level to provide for
doing research on stock distribution and abundance and for helping determine strategies that
will lead to an assessment of stock status and sustainable harvest strategies. It agreed that,
should the crab fishery proceed in this subarea in the 2008/09 season, the experimental regime
specified in the WG-FSA report (Annex 5, paragraphs 5.13 to 5.16) would be appropriate
with a catch limit in the order of 250 tonnes.

Subarea 48.4

4.106 The Scientific Committee recommended that every vessel participating in the crab
fishery in Subarea 48.4 in the 2008/09 season should conduct fishing operations in accordance
with an experimental harvesting regime as defined in the WG-FSA report (Annex 5,
paragraphs 5.17 to 5.20). The Scientific Committee agreed that, should the crab fishery
proceed in this subarea, the experimental regime would be appropriate with a precautionary
catch limit of 10 tonnes.

Progress towards assessments of new and exploratory toothfish fisheries

4.107 The Scientific Committee noted that WG-FSA had made further progress towards
developing methods to assess exploratory fisheries (Annex 5, paragraphs 5.75 to 5.87). It
further noted that they had considered two key aspects: (i) data requirements for assessing
exploratory fisheries, and (ii) research designs in exploratory toothfish fisheries. The
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Scientific Committee acknowledged the importance of understanding stock structure,
productivity and abundance, and agreed that estimation of stock abundance in many of the
exploratory fisheries remains a key problem.

4.108 The Scientific Committee recognised the importance of tagging studies for acquiring
information necessary for assessments, and agreed on the factors identified by WG-FSA that
are important for tagging programs to be successful (Annex 5, paragraph 5.77). The
Scientific Committee agreed on the need for good spatial overlap of tags and subsequent
fishing effort and that the tagging rate had to be sufficiently high to ensure reasonable
recovery of tags. The Scientific Committee noted that WG-FSA had examined the
requirement of a constant tagging rate, as well as the required spreading of tags throughout
the area (Annex 5, paragraph 5.81). The Scientific Committee noted that plots of tagging rate
per vessel demonstrated high variability, and recommended that this issue be referred to
SCIC, noting that the attention of Members might need to be drawn to its recommendations
last year (SC-CAMLR-XXVI, paragraph 4.117) and the associated changes made last year to
Conservation Measure 41-01 (Annex 41-01/C, paragraph 2(i)) to address this issue.

4.109 The Scientific Committee agreed that in the absence of reliable tagging information,
the only other information currently available is CPUE. However, there is concern that CPUE
estimates in some exploratory divisions are not compatible, as is the case when different
vessels fish in different locations each year.

4.110 The Scientific Committee recalled that there is a requirement for vessels fishing in
exploratory fisheries to carry out up to 20 research sets, which must have a minimum distance
of 5 n miles. However, some of the lines being fished are up to 40 km long which makes the
5 n mile minimum distance ineffective as an effort-spreading mechanism. The Scientific
Committee considered that an alternative might be to have a more structured research fishing
plan, fishing in a more systematic pattern with shorter lines analogous to the experimental
design used for the crab fishery in Subarea 48.3.

4.111 The Scientific Committee noted that WG-FSA had recommended that vessels entering
a new SSRU in Subarea 48.6 and open SSRUs in Subarea 58.4 should be required to carry out
10 research sets. Sets would be carried out on, or close to, supplied positions within strata
based on fishable area where that information is available. Alternate positions could be
supplied to replace any positions that were found to be unfishable for any reason. It also
considered that, if carried out annually by the same vessels, they could be used to develop a
time series of relative abundance indices.

4.112 The Scientific Committee agreed that each open SSRU in Subareas 48.6 and 58.4
would be divided into two strata: (i) previously fished, and (ii) unfished or lightly fished.
Five research sets, each comprising a minimum of 3500 hooks and a maximum of
5000 hooks, would be carried out in each stratum in accordance with Conservation
Measure 41-01, Annex 41-01/B.

4.113 The Scientific Committee further noted that the location of the research sets would be
randomly determined in the following manner. For Divisions 58.4.1 and 58.4.2, the location
of the five research sets in the fished stratum would be produced by bootstrapping (without
replacement) from the mid-points of the location of sets made previously in the fished
stratum. Within the unfished stratum, the location of each of the five research sets would be
provided by giving the vessel a random line of longitude. The vessel would then be required
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to ensure that each research set was in a general north—south orientation that intersected the
1000 m contour and that line of longitude. For Subarea 48.6 and Divisions 58.4.3a
and 58.4.3b, the location of the five research sets in each of the fished stratum and in the
lightly fished stratum would be produced by bootstrapping (without replacement) from the
mid-points of the location of sets made previously in each of the respective strata.

4.114 The Scientific Committee requested the Secretariat generate lists of random stations
for each vessel participating in these exploratory longline fisheries, and for the list to be sent
to notifying Members prior to the start of the 2008/09 season.

4.115 The Scientific Committee noted that preliminary assessments of Dissostichus spp. for
the open SSRUs in Divisions 58.4.1 and 58.4.2 had been developed during the meeting of
WG-FSA (Annex 5, paragraphs 5.21 to 5.29). These assessments had led to preliminary
estimates of yield and recommendations on the reduction of catch limits for those open
SSRUs.

4.116 Drs K. Shust and Pshenichnov, on behalf of Russia and Ukraine respectively, noted
that the estimates of toothfish biomass in Divisions 58.4.1 and 58.4.2 related only to the open
SSRUs. They noted that tagging of toothfish resulted in inadequately low tag-recaptures in
Divisions 58.4.1 and 58.4.2 (WG-SAM-08/4), probably due to migrations of toothfish from
the sites of tagging to the closed SSRUs. They also noted that the assumption that CPUE is
proportional to toothfish density is not correct for a longline fishery, and that this leads to an
increase in the uncertainty of the analysis. In open SSRUs the biomass of toothfish was
estimated by means of an unknown constant (the catchability) (WG-FSA-08/43). Catchability
of longline as a whole and longlining of toothfish in particular is unknown, and should not be
used for biomass estimation. Drs Shust and Pshenichnov also pointed out that catches of
immature (1-4 years old) fish in Division 58.4.2 (WG-FSA-08/23) using bottom trawls give
ground to suggest that recruitment and biomass of fish in this division is higher than presented
in WG-FSA-01/43.

4.117 Many Members noted that toothfish in Divisions 58.4.1 and 58.4.2 may come from the
same stock, including fish on BANZARE Bank. This conclusion is drawn from the data and
analyses for this region by WG-FSA over the last two years. The analyses do not suggest that
the stock is depleted but that the region-wide population is likely to be much less than, say, in
Subareas 88.1 and 88.2. As a result, there is no expectation that the stock in Divisions 58.4.1
and 58.4.2 is depleted in the open areas compared to the closed areas. Strategies to
concentrate effort in such a way to collect data to assist with assessments remain the best
approaches for developing these fisheries.

Dissostichus spp. (Subarea 48.6)

4.118 Four Members (Japan, Republic of Korea, New Zealand and South Africa) notified
their intention to fish in the exploratory fishery in Subarea 48.6 in 2007/08; however, to date,
none fished and the fishery remains open until 30 November 2008. The precautionary catch
limit for Dissostichus spp. was 400 tonnes. There was no evidence of IUU fishing in
2007/08.
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4.119 Two Members (Japan and Republic of Korea) and a total of three vessels notified their
intention to fish for toothfish in Subarea 48.6 in 2008/09.

4.120 The Scientific Committee endorsed the recommendation of WG-FSA that the tagging
rate in this subarea should be increased to three fish per tonne (Annex 5, paragraph 5.65).

4.121 The Scientific Committee also agreed that vessels entering an SSRU in Subarea 48.6
would be required to carry out research sets in accordance with the procedure outlined in
paragraphs 4.112 to 4.114.

Dissostichus spp. (Division 58.4.1)

4.122 Four Members (Republic of Korea, Namibia, Spain and Uruguay) and six vessels
fished in the exploratory fishery in Division 58.4.1 in 2007/08. The precautionary catch limit
for toothfish was 600 tonnes and the reported catch so far was 413 tonnes. Information on
IUU activities indicated that 94 tonnes of toothfish were taken in 2007/08 (Annex 5,
paragraphs 5.30 and 5.31).

4.123 Six Members (Japan, Republic of Korea, New Zealand, South Africa, Spain and
Uruguay) and a total of 13 wvessels notified their intention to fish for toothfish in
Division 58.4.1 in 2008/009.

4.124 The Scientific Committee recommended that the tagging rate be maintained at a
minimum of three fish per tonne (Annex 5, paragraph 5.100).

4.125 The Scientific Committee noted that a preliminary assessment of Dissostichus spp. in
Division 58.4.1 had been carried out by UK and Spanish scientists and presented to WG-FSA
(Annex 5, paragraphs 5.21 to 5.29). The Scientific Committee noted that this was the first
assessment of Dissostichus spp. in this division and thanked the scientists involved for
carrying out this work.

4.126 The Scientific Committee agreed that, although uncertain, the median estimates of
yield provided for the open SSRUs in Annex 5, Table 13, provided the best available
scientific advice on the yields for Dissostichus spp. in this division. However, the Scientific
Committee was unable to provide consensus advice on catch limits for this division.

4.127 Some members of the Scientific Committee considered that the current network of
open and closed SSRUs in this division made it difficult to assess the entire stock
(paragraph 4.116). The Scientific Committee agreed that the issue of potential bias caused by
open and closed SSRUs was best addressed by WG-SAM. The Scientific Committee
requested Members to submit papers to the 2009 meeting of WG-SAM that addressed this
issue.

4.128 The Scientific Committee also recommended that vessels entering an SSRU in
Division 58.4.1 should be required to carry out research sets in accordance with the procedure
outlined in paragraphs 4.112 to 4.114.
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Dissostichus spp. (Division 58.4.2)

4129 Two Members (Republic of Korea and Namibia) and three vessels fished in the
exploratory fishery in Division 58.4.2 in 2007/08. The precautionary catch limit for toothfish
was 780 tonnes and the reported catch so far was 217 tonnes. There was no evidence of [lUU
fishing in 2007/08.

4.130 Six Members (Australia, Japan, Republic of Korea, New Zealand, Spain and Uruguay)
and a total of nine vessels notified their intention to fish for toothfish in Division 58.4.2 in
2008/09.

4.131 The Scientific Committee recommended that the tagging rate be maintained at a
minimum of three fish per tonne (Annex 5, paragraph 5.100).

4.132 The Scientific Committee noted that a preliminary assessment of Dissostichus spp. in
Division 58.4.2 had been carried out by UK and Spanish scientists and presented to WG-FSA
(Annex 5, paragraphs 5.21 to 5.29). The Scientific Committee noted that this was the first
assessment of Dissostichus spp. in this division and thanked the scientists involved for
carrying out this work.

4.133 The Scientific Committee agreed that, although uncertain, the median estimates of
yield provided for the open SSRUs in Annex 5, Table 13, provided the best available
scientific advice on the yields for Dissostichus spp. in this division. However, the Scientific
Committee was unable to provide consensus advice on catch limits for this division.

4.134 Some members of the Scientific Committee considered that the current network of
open and closed SSRUs in this division made it difficult to assess the entire stock
(paragraph 4.116). The Scientific Committee agreed that the issue of potential bias caused by
open and closed SSRUs was best addressed by WG-SAM. The Scientific Committee
requested Members to submit papers that addressed this issue to the 2009 meeting of
WG-SAM.

4.135 The Scientific Committee also recommended that vessels entering an SSRU in
Division 58.4.2 should be required to carry out research sets in accordance with the procedure
outlined in paragraphs 4.112 to 4.114.

Dissostichus spp. (Division 58.4.3a)

4.136 One Member (Uruguay) and one vessel fished in the exploratory fishery in
Division 58.4.3a in 2007/08. The precautionary catch limit for toothfish was 250 tonnes and
the reported catch was 9 tonnes. There was no evidence of IUU fishing in 2007/08.

4.137 One Member (Japan) and one vessel notified their intention to fish for toothfish in
Division 58.4.3a in 2008/009.

4.138 The Scientific Committee recommended that the tagging rate be maintained at a
minimum of three fish per tonne (Annex 5, paragraph 5.100).
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4.139 The Scientific Committee noted that a preliminary assessment of Dissostichus spp.
using a biomass dynamic surplus production model in Division 58.4.3a had been carried out
by UK scientists and presented to WG-SAM (Annex 7, paragraphs 3.6 to 3.8). The Scientific
Committee noted that this was the first assessment of Dissostichus spp. in this division and
thanked the scientists involved for carrying out this work.

4.140 The catch limit for Division 58.4.3a in 2007/08 was 250 tonnes. The Working Group
agreed that the assessment suggested that this level of catch was not sustainable and that the
catch limit for this division be reduced to a level in the range of 86 to 113 tonnes.

4.141 The Scientific Committee also recommended that vessels entering an SSRU in
Division 58.4.3a should be required to carry out research sets in accordance with the
procedure outlined in paragraphs 4.112 to 4.114.

Dissostichus spp. (Division 58.4.3b)

4.142 Three Members (Japan, Namibia and Uruguay) and three vessels fished in the
exploratory fishery in Division 58.4.3b in 2007/08. The precautionary catch limit for
toothfish was 150 tonnes and the reported catch was 139 tonnes. Information on IUU
activities indicated that 246 tonnes of toothfish were taken in 2007/08 (Annex 5,
paragraph 5.50).

4.143 Three Members (Japan, Spain and Uruguay) and a total of three vessels notified their
intention to fish for toothfish in Division 58.4.3b in 2008/09.

4.144 The Scientific Committee recommended that the tagging rate be maintained at a
minimum of three fish per tonne (Annex 5, paragraph 5.100).

4.145 The Scientific Committee noted that a random longline survey of BANZARE Bank
had been carried out by Australia in May 2008 (Annex 5, paragraph 3.32). The Scientific
Committee agreed that the catch rates of Dissostichus spp. were very low during the survey,
consistent with toothfish being depleted in the surveyed area. However, it was unable to
reach consensus on the stock status of Dissostichus spp. across the entire division.

4.146 The Scientific Committee agreed that the research has shown the following:

(i) Based on fishing information until last year, the fisheries across BANZARE
Bank show that the preferred fishing grounds were depleted in the Southern
Area (SSRU B closed to fishing in 2007/08, Conservation Measure 41-07
(2007)).

(i) Based on the survey and fisheries across BANZARE Bank, there are very few
fish apart from in the preferred fishing grounds.

(iii) The fish found in the preferred fishing grounds are large and likely spawning,
there are no small fish and fish are male dominated (79%).

(iv) Inthe survey, the fish are large and mostly male.
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(v) Spawning fish in East Antarctica have only been found on BANZARE Bank
(WG-FSA-07/44 and Annex 5, paragraph 3.32).

4.147 The Scientific Committee noted that only two of the three preferred fishing grounds in
the area were covered by the random survey. However, the random nature of the survey
implies the area was adequately covered. Japan noted it would have liked to see the third
preferred fishing ground surveyed and a larger number of stations sampled to provide a more
robust estimate of biomass. The Scientific Committee recommended that WG-SAM should
look at how to design longline surveys and, in particular, how to deal with preferred fishing
grounds and how to reconcile datasets from different types of fishing gear. It also referred
back to Annex 5, paragraphs 5.84 to 5.87, which deal with the design of research surveys.

4.148 The Scientific Committee was unable to provide management advice on catch limits in
this division.

4.149 The Scientific Committee recommended that vessels entering an SSRU in
Division 58.4.3b should be required to carry out research sets in accordance with the
procedure outlined in paragraphs 4.112 to 4.114.

Dissostichus spp. (Subareas 88.1 and 88.2)

4.150 In 2007/08, eight Members (Argentina, Republic of Korea, New Zealand, Russia,
South Africa, Spain, UK and Uruguay) and 15 vessels fished in the exploratory fishery in
Subarea 88.1. The fishery was closed on 31 August 2008 and the total reported catch of
Dissostichus spp. was 2 259 tonnes (84% of the catch limit) (CCAMLR-XXVII/BG/15,
Table 2). During the course of fishing, SSRUs B, C and G were closed on 19 December
2007, triggered by the catch of Dissostichus spp. (total catch 259 tonnes; 83% of the catch
limit).

4.151 The IUU catch for the 2007/08 season was estimated to be 187 tonnes (Annex 5,
paragraph 5.66).

4.152 Four Members (New Zealand, Russia, UK and Uruguay) and four vessels fished in the
exploratory fishery in Subarea 88.2. The fishery closed on 31 August 2008 and the total
reported catch of Dissostichus spp. was 416 tonnes (73% of the catch limit) (CCAMLR-
XXVII/BG/15, Table 2). SSRU E was closed on 1 February 2008, triggered by the catch of
Dissostichus spp. (total catch 333 tonnes; 98% of the catch limit). There was no evidence of
IUU fishing in 2007/08.

4.153 Nine Members (Argentina, Chile, Republic of Korea, New Zealand, 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 2008/09. Nine Members (Argentina, Chile, Republic of
Korea, New Zealand, Russia, South Africa, Spain, UK and Uruguay) and a total of 19 vessels
notified their intention to fish for Dissostichus spp. in Subarea 88.2 in 2008/09.

4.154 In accordance with the advice of Scientific Committee in 2007, the assessment for
Subareas 88.1 and 88.2 was not updated. The Scientific Committee agreed that the
management advice on catch limits for Subareas 88.1 and 88.2 could be carried forward from
last year.

43



4.155 The Scientific Committee noted that an extensive review of the three-year experiment
in the toothfish fisheries in Subareas 88.1 and 88.2 had been carried out by New Zealand
scientists (Annex 5, paragraphs 5.88 to 5.90). The review outlined the objectives and
achievements of the three-year experiment, and identified minor changes to the operational
framework to meet the science and management objectives of the fishery. The Scientific
Committee thanked New Zealand for carrying out this work

4.156 Most Members agreed that considerable progress had been made on the stock
assessment for D. mawsoni in Subareas 88.1 and 88.2 as a result of the experiment.

4.157 However, Drs Shust and Pshenichnov, on behalf of Russia and Ukraine respectively,
expressed the opinion that the three-year experiment of toothfish tagging in the Ross Sea had
been unsuccessful, as it did not result in significant improvement of toothfish stock
assessment in those subareas. They pointed out several sources of substantial uncertainty of
stock assessments of toothfish in the Ross Sea based on the tag-returns (WG-SAM-08/8).
The first source is the absence of data from the closed SSRUs. Another source comes from
taking into account tag-returns from the New Zealand fishery only, which operates from year
to year within restricted areas of the Ross Sea and adjacent waters. Together, these sources
may result in considerable underestimation of toothfish biomass and catch limit in the Ross
Sea. Taking into account the reasons mentioned above, continuation of the toothfish tagging
program should not be further confined to open SSRUs only. The uncertainties related to the
current tagging schedule may be amplified even further under three- or five-year experiments
of toothfish fishery management. Taking all this into account, Drs Shust and Pshenichnov
suggested that the Commission consider the possibility of opening all closed SSRUs in order
to distribute the exploratory effort across the entire Subareas 88.1 and 88.2 and provide better
estimates of the toothfish stock in those subareas.

4.158 The Scientific Committee recognised the differing views of Members regarding the
network of open and closed SSRUs in these two subareas (Annex 5, paragraphs 5.89 and 5.94
to 5.96). It recommended that the relative merits of the different views on harvest strategies
and research programs for toothfish in the Ross Sea be evaluated using simulations (see
Annex 7, paragraphs 5.1 to 5.6). It recommended that such work be submitted to WG-SAM
for review of the simulation and assessment methodologies before submitting the outcomes to
WG-FSA for consideration.

4.159 The Scientific Committee also noted that additional approaches to assessing and
modelling the Ross Sea fishery were being carried out by New Zealand and Russian scientists
and encouraged the further development of these new modelling approaches and their
submission to WG-SAM for review and evaluation (Annex 5, paragraph 4.11; Annex 7,
paragraphs 8.1 to 8.3).

4.160 The Scientific Committee endorsed the following recommendations:

(1)  The creation of an additional SSRU in the region to the west of 170°E in the
western Ross Sea including Terra Nova Bay and McMurdo Sound (i.e. SSRU
881J west). It further recommended that this new SSRU (881M) (Figure 2)
should be closed to fishing because of its importance as a corridor for sub-adult
toothfish moving between the shelf and the northern area to spawn.
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(i) Retain the current amalgamation of SSRU catch limits, and in addition
amalgamate the catch limits for SSRUs 881J (east of 170°E) and 881L.

(ili) Re-adjust proportional catch limits in these revised SSRUs based on revised
seabed areas and new CPUE.

(iv) Allow retention of catch limits for toothfish and by-catch species for ‘out of
season’ experiments in open SSRUS.

(v) Continue with biennial assessments of D. mawsoni in the two subareas.

(vi) Develop specific data collection and research plans for the Subarea 88.1
and 88.2 fisheries.

4.161 The revised proportions of the catch limit to be allocated for the shelf, slope and
northern regions of Subarea 88.1, based on proportional seabed area and CPUE using the
methodology described in SC-CAMLR-XXIV, paragraphs 4.152 to 4.176, are given in
Table 4.

Northern region: SSRUs 881B, C, G =0.13

Slope region:  SSRUs 881H, I, K=0.74

Shelf region: SSRUs 881J, L =0.13
SSRUs 881A, D, E, F, M =0.

4.162 The Scientific Committee recommended new catch limits for Macrourus spp. in
Subarea 88.1 based on the advice provided in Annex 5, paragraphs 6.16 to 6.22 and Table 17.

Research and data collection plans for exploratory krill fisheries
General aspects

4.163 The Scientific Committee reviewed the hierarchical characterisation of potential
research and data collection plans for exploratory krill fisheries provided by WG-EMM
(Annex 4, Tables 1 and 2) and agreed that:

(i) data collection from the ‘commercial fishing” option (Annex 4, Table 1) would
not be sufficient to satisfy future needs for scientific advice on exploratory krill
fisheries;

(it)  flexibility should be provided by allowing Members (and vessels flagged under
them) to select one research and data collection plan from a small set of plans
that, while generic (Annex 4, paragraph 4.74), can nevertheless be adopted on a
case-specific basis;

(iii) the set of research and data collection plans should include both fishery-
dependent (Annex 4, Table 1) and fishery-independent (Annex 4, Table 2) plans;

(iv) sufficient time was not available to specify all the details required for each data
collection plan in such a set and, therefore, the set of plans agreed for the
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2008/09 krill fishing season should be considered provisional and subject to
further review and refinement by WG-EMM and the Scientific Committee in
2009;

(v) vessels prosecuting exploratory krill fisheries and collecting data under a
fishery-dependent plan should conduct both normal fishing operations and the
research operations specified by the plan, with the distribution of fishing effort
between normal and research operations determined on the basis of how much
krill is caught during normal operations;

(vi) the set of data collection plans should be accompanied with a catch limit that is
likely to be consistent with Article Il of the Convention.

4.164 The Scientific Committee agreed that the set of data collection plans for case-specific
selection by Members (and vessels flagged under them) should include:

(i) ‘standardised systematic/random research trawls by fishing vessels’ (Annex 4,
Table 1);

(i) ‘standardised systematic acoustic transects by fishing vessels’ (Annex 4,
Table 1);

(iii) “predator monitoring’ (Annex 4, Table 2);
(iv) ‘research survey from scientific vessel’ (Annex 4, Table 2).

4.165 With respect to plans (i) and (ii) above, the Scientific Committee agreed that research
trawls would provide the best information on krill demographics and that acoustic transects
would be more likely to provide the information needed to estimate a precautionary catch
level. Both strategies could provide information on the spatial distribution of krill.

4.166 In considering the possibility that acoustic transect data may be collected during
prosecution of an exploratory krill fishery in 2008/09, the Scientific Committee agreed that
SG-ASAM should, as a matter of priority, advise on protocols for the collection and analysis
of acoustic data from commercial fishing vessels (paragraph 2.7).

Plan implementation
4.167 A schematic representation of the plans described below is provided in Figure 3.

4.168 The Scientific Committee agreed that, within a fishing season, vessels participating in
exploratory krill fisheries should first conduct normal exploratory fishing operations and then
conduct additional research requirements. Vessels would conduct normal fishing operations
until they voluntarily decide to stop fishing for the season or until the catch limit for the
exploratory fishery is reached. Vessels would then be expected to complete all required
research operations — this must be completed within a fishing season.
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4.169 The Scientific Committee agreed that:

(i) exploratory units are defined as areas of 1° latitude by 1° longitude size, and the
vertices of these units shall occur at integer points of latitude and longitude;

(i)  “fishing’ is defined as any time that fishing gear, conventional trawls, pumped
codends and continuous pumping gear are in the water;

(iii) a research haul is defined as a randomly located, oblique haul made with a
research net to a depth of 200 m with a duration of 0.5 h. A set of research hauls
is defined as three research hauls separated by a minimum of 10 n miles;

(iv) an acoustic transect is defined as a randomly located, continuous path, travelled
at constant speed of 10 knots or less and in a constant direction. The minimum
distance between start and end points is 30 n miles, and a set of acoustic
transects is defined as two transects separated by at least 10 n miles.

4.170 The Scientific Committee agreed that, during normal exploratory fishing operations,
vessels can choose to fish in any exploratory unit and use whatever methods best suit their
unique fishing strategies. Nevertheless, to facilitate future comparisons between data
collected during normal exploratory fishing operations and research operations, vessels would
be required to conduct one set of acoustic transects or one set of research hauls in each
exploratory unit visited during normal fishing operations.

4.171 The Scientific Committee recommended that the fishery-dependent data collection
plans (plans (i) and (ii) in paragraph 4.164) be operationalised as follows:

(i) on completion (either voluntarily or if the catch limit has been reached) of
normal exploratory fishing operations, the vessel will transit to the nearest,
previously unvisited, exploratory unit and begin research operations;

(it)  the vessel will determine how many previously unvisited exploratory units must
be surveyed during research operations by dividing the catch obtained during
normal exploratory fishing operations by 2 000 tonnes and rounding that number
to the nearest integer;

(iii) the vessel will then select a number of exploratory units equal to the number of
units determined by the calculation in item (ii) above and conduct one set of
acoustic transects or one set of research hauls in each of these units;

(iv) exploratory units visited during research operations must not have been visited
during normal exploratory fishing operations;

(v) the survey will be conducted in a way that ensures the exploratory units visited
during research operations will surround the units in which normal exploratory
fishing operations previously occurred.

4.172 The Scientific Committee agreed that research hauls should be conducted with nekton
trawls commonly used in scientific research (e.g. IKMT or RMT type nets) that have 4-5 mm
mesh, including the codend. Members would be required to provide detailed information on
the configuration of nets used to conduct research trawls.
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4.173 The Scientific Committee agreed that acoustic transects should be conducted using a
scientific echo sounder collecting information at 120 kHz. If possible, the echo sounder
should be calibrated.

4.174 The Scientific Committee agreed that all vessels participating in exploratory krill
fisheries should embark at least one scientific observer who would collect data throughout the
duration of every fishing trip. More than one observer may be required to collect all the
required information.

4.175 With respect to the fishery-independent data collection plans (plans (iii) and (iv) in
paragraph 4.164), the Scientific Committee agreed that:

() that predator monitoring efforts should, as far as possible, follow CEMP
Standard Methods and be conducted for a period of time sufficient both to cover
the entire breeding period of land-based predators and to cover the duration of
any exploratory fishing that occurs during their breeding season;

(it) that the conduct of a survey from a research vessel should follow all data
collection and analysis protocols specified for the CCAMLR-2000 Survey.

Data collection and reporting

4.176 With respect to data collection and reporting during research fishing operations, the
Scientific Committee agreed that, as far as possible, data collection protocols should be
consistent with those specified in the CCAMLR Scientific Observers Manual. Thus, while
prosecuting an exploratory krill fishery, questions regarding data collection during research
fishing should first be addressed by consulting this manual.

4.177 The Scientific Committee agreed that the data required from every research haul
include:

(i) the start and end positions and times of the haul;
(i)  the date on which the haul was conducted;

(iii) characteristics of the haul such as tow speed, the maximum amount of wire
payed out during a tow, the average wire angle during the tow, and calibrated
flow-meter values that can be used to provide accurate measures of volume
filtered;

(iv) an estimate of the total catch (in numbers or volume) of krill;

(v) arandom sample of up to 200 krill or the entire catch, whichever is less, to be
taken from the haul by the observer — the length, sex and maturity stage should
be measured and recorded for all krill according to protocols in the CCAMLR
Scientific Observers Manual.
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4.178 The Scientific Committee agreed that, inter alia, the data required from acoustic
transects should:

(i) as far as possible, be recorded following protocols specified for the CCAMLR-
2000 Survey;

(i)  be linked to data recorded from a GPS;

(iii) be continuously recorded and then electronically archived every five days or
whenever the vessel moves between exploratory units, which ever occurs most
frequently.

4.179 The Scientific Committee acknowledged that biological data collected from net tows is
critical for interpreting acoustics data. Therefore, it was further agreed that all acoustic
transects should be accompanied by at least one net haul. These hauls can be conducted either
with commercial trawls or with research trawls, but it is necessary for detailed information on
either type of trawl to be provided to the Secretariat. Trawls that accompany acoustic
transects can be conducted during the transect or immediately after the completion of the
transect. In the latter case, the trawl should be conducted along a previous segment of the
transect line. Trawls that accompany acoustic transects should be at least 0.5 h in duration,
and the data collected from these hauls should be the same as those required for research
hauls.

4.180 All data collected during research operations should be reported, by the Member
prosecuting the exploratory fishery, to the Secretariat no later than one month after the
conclusion of each fishing trip.

4.181 For normal fishing operations, the Scientific Committee agreed to a minimum set of
reporting requirements for an exploratory krill fishery:

(i) 10-day catch and effort reporting system in accordance with Conservation
Measure 23-02;

(i)  haul-by-haul catch and effort data in accordance with Conservation
Measure 23-04, including the monthly reporting deadline;

(iii) scientific observer data in accordance with the CCAMLR Scheme of
International Scientific Observation.

4.182 Data collected during the conduct of fishery-independent plans should be submitted to
the Secretariat following guidelines developed for CEMP data and for CCAMLR-2000 data
and in sufficient time to be considered by the next meeting of WG-EMM.

4.183 The Scientific Committee recognised that in providing Members (and the vessels
flagged under them) the flexibility to select among research and data collection plans in the
set of four plans outlined above, it would be necessary to collect detailed information on the
configuration of every commercial trawl used during a fishing trip.
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Catch limitations

4.184 To maximise the likelihood that CCAMLR will be able to achieve the objectives
specified in Article Il, the Scientific Committee advised an annual catch limit of
15 000 tonnes for exploratory krill fisheries. The Scientific Committee further advised that
no more than 75% of this catch limit should be taken from areas within 60 n miles of known
breeding colonies of land-based krill-dependent predators.

4.185 The Scientific Committee emphasised that the research and data collection plans
agreed for the 2008/09 fishing season are provisional and, therefore, will require review and
possible revision at the next meetings of WG-EMM and the Scientific Committee.

Proposal to combine conservation measures
for new and exploratory fisheries

4.186 Dr Holt introduced CCAMLR-XXVI11/33 which contained a proposal prepared by the
USA to combine Conservation Measures 22-01 (new fisheries) and 22-02 (exploratory
fisheries). The paper recalled that the new and exploratory conservation measures were
developed over several years and that this resulted in a lack of consistency in information and
requirements specified in the two measures. The new fishery measure serves predominately
to notify the Commission of the intention to fish, with a generalised request for data. There is
no organised protocol to ensure specific data are collected and reported. However, the
exploratory fishery measure has detailed requirements for a data collection plan and a fishery
operations plan. It also requires placement of a CCAMLR scientific observer to collect
biological and fishery data on board the vessel. The use of separate new and exploratory
conservation measures therefore potentially delays by one year the ability of the Commission
to start gathering information needed to assess the status of proposed fisheries.

4.187 The proposed combined conservation measure attempts to ensure a minimum change
in existing text which has already been agreed by the Commission in the two measures. The
requirements under the proposed merger are the same as required by the existing exploratory
fishery measure. The definition of an exploratory fishery has simply been expanded to
include the first year of the fishery.

4.188 Dr Parkes welcomed the paper prepared by the USA and noted that the proposed
unification of the conservation measures on new and exploratory fisheries is in accordance
with the conclusions of previous discussions in the Scientific Committee on the development
of a unified regulatory framework for CCAMLR (SC-CAMLR-XIX, paragraphs 7.2 to 7.23).
Those discussions considered in detail the relationship between the new and exploratory
measures and tabulated the existing regulatory requirements and how they might be
generalised for application to the development of all fisheries (SC-CAMLR-XIX, Tables 7
and 8).

4.189 An important conclusion of the previous discussions was that a unified framework
would negate the requirement for definitions of fishery types or stages that have become
complex and ambiguous (SC-CAMLR-XIX, paragraph 7.10). Dr Parkes suggested that in the
process of unifying the new and exploratory fisheries measures there was an opportunity to
remove the need for a specific definition of an exploratory fishery, which has resulted in some
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difficulty in interpretation in the past. This could be achieved by having the provisions of the
new measure apply to all fisheries, except those specifically listed in an annex. The fisheries
to be listed in the annex would be those currently regarded as ‘established’ or ‘assessed’
fisheries. The Scientific Committee could provide advice each year on which fisheries should
be listed, based on the information requirements for assessments and the preparation of
management advice.

4.190 The Scientific Committee agreed that fisheries would need to be listed using the usual
descriptions of species, gear and area.

4.191 Dr Constable thanked Dr Holt for presenting this proposal. Regarding the listing of
fisheries, Dr Constable noted that, as fisheries develop and data enable full assessments to be
undertaken, so fisheries may progress beyond the scope of the existing measure for
exploratory fisheries. For example, the data collection plans and fishery operations plans for
the toothfish fisheries in the Ross Sea have enabled the development of an assessment,
however, it is not just a question of data availability, but also of the quality of those data that
are important in determining the extent to which a fishery can be assessed and robust
management advice developed.

4.192 The Scientific Committee agreed that there is significant merit in combining the new
and exploratory fisheries conservation measures in order to rationalise the data collection and
research requirements for fisheries in the early stages of development. It also recommended
to the Commission that a list be made of fisheries to which the measure does not apply. If a
fishery is not listed, then the measure would automatically apply.

Squid and crab resources
Crabs (Paralomis spp.) (Subarea 48.3)

4.193 Crabs were not exploited in the 2007/08 season. Russia notified the Commission of its
intention to fish for crabs in this subarea during the 2008/09 season. It indicated its intention
to conduct fishing operations in accordance with conditions specified under Conservation
Measures 52-01 and 52-02.

Management advice

4.194 The Scientific Committee recommended that the existing Conservation
Measures 52-01 and 52-02 on crabs should remain in force.

Squid (Martialia hyadesi) (Subarea 48.3)

4.195 Squid were not exploited in the 2007/08 season. No proposal for the harvest of squid
has been received by CCAMLR for the 2008/09 season.
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Management advice

4.196 The exploratory fishery on squid was subject to Conservation Measure 61-01. No new
information on the species was available. The Scientific Committee recommended that the
conservation measure remain in force.

Fish and invertebrate by-catch

Macrourus move-on rules and by-catch limits
in new and exploratory fisheries

4.197 The Scientific Committee noted that WG-FSA had reviewed the levels of fish and
invertebrate by-catch, and noted that none of the limits on by-catch set in the conservation
measures applying to the statistical areas managed by CCAMLR were exceeded during the
2007/08 season.

4.198 The Scientific Committee noted that WG-FSA had reviewed the performance of the
modified by-catch move-on rule for Macrourus spp. in new and exploratory fisheries
(Conservation Measure 33-03). As Macrourus spp. by-catch had not increased in 2007/08,
the Scientific Committee recommended that the modified move-on rule be retained.

4.199 The Scientific Committee noted that WG-FSA was able to provide revised advice on
precautionary by-catch limits for Macrourus spp. in the Ross Sea, as a result of a trawl survey
conducted by New Zealand as part of IPY activities (Annex 5, paragraphs 6.16 to 6.22).

4.200 The Scientific Committee endorsed the recommendation that revised by-catch limits
be apportioned across SSRUs as indicated in Table 17 of Annex 5, and welcomed the
decoupling of the by-catch limit from the toothfish catch limit.

Y ear-of-the-Skate

4.201 The Scientific Committee noted the discussion by WG-FSA on protocols for data
collection for the Year-of-the-Skate during the 2008/09 fishing season. It endorsed the
recommendation that logbook forms L5 and L6 be altered, and L11 be removed to simplify
the recording of data on skates (Annex 5, paragraph 6.34).

4.202 The Scientific Committee recommended that during the Year-of-the-Skate, all skates
be brought on board or alongside the hauler to be correctly identified, scanned for tags and for
their condition to be assessed. During 2008/09, all vessels should retain all skates that are
dead or with life-threatening injuries (condition 1 or 2 in the logbook). For skates that are
likely to survive if released (condition 3 or 4), the skate should be released by cutting the
snood as close to the hook as possible or cutting the snood and removing the hook from the
skate, providing this does not further injure the skate. The Scientific Committee requested
that WG-FSA review this approach at its meeting in 2009.

4.203 The Scientific Committee endorsed the recommended tagging rate of one in every five
skates caught in new and exploratory fisheries during 2008/09 up to a maximum of 500 skates
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per vessel, with all skates double-tagged. The tagging program will be coordinated by the
Secretariat, which will be the repository for skate tagging kits. The Scientific Committee
further endorsed that any tagged skates should be identified to species, measured before they
are released and that, where possible, tagging experiments be undertaken to compare different
tag types and estimate tag-shedding rates.

4.204 The Scientific Committee agreed that, when skates are caught on a line, they should be
randomly sampled by observers at a rate of three skates/thousand hooks, with the Dissostichus
spp. sampling reduced to four toothfish/species/thousand hooks for the purpose of collecting
biological measurements. If sufficient numbers of skates are not caught to meet this protocol,
it is proposed the total number of biological samples per line should remain constant with the
additional sampling carried out on Dissostichus spp. The Scientific Committee recommended
that increased recording of biological information for skates initially be limited to the Year-
of-the-Skate, but be reviewed at next year’s meeting of WG-FSA.

4.205 The Scientific Committee recommended that skates should not be sacrificed for
biological sampling, and that female maturity stage only be recorded if the skate is dead or
has sustained life-threatening injuries (conditions 1 and 2). All live skates which are part of
the biological sampling and which have not sustained life-threatening injuries, should be
handled with care and released after biological information has been recorded, if they are still
suitable for release (i.e. still in condition 3 or 4).

Benthic invertebrate identification guides

4.206 The Scientific Committee welcomed the production of new tools for identifying
benthic invertebrate by-catch, including a field guide to the invertebrates in Division 58.5.2
by Australia and an identification poster of benthic taxa for the Ross Sea by New Zealand,
and noted that these tools could be used to improve the collection of data on potential VME
encounters.

Bottom fishing activities and VMEs

4.207 The Scientific Committee recalled its deliberations last year on bottom fishing in
CCAMLR high-seas areas (SC-CAMLR-XXVI, paragraphs 4.159 to 4.171), including
endorsement of the report of WG-FSA, the questions to be addressed and special note of a
number of issues (SC-CAMLR-XXVI, paragraphs 4.162 and 4.163). The Scientific
Committee endorsed the procedure and definitions provided by WG-FSA, which are based on
existing practices and procedures (SC-CAMLR-XXVI, paragraph 4.164 and Figure 1) and
which clearly show what is needed to develop scientific advice on:

(i) practical guidelines on identifying evidence of VMEs during fishing activities
(i)  procedures that could be followed if evidence of VMEs is found
(i) research and data collection programs needed to:
(@) evaluate VMEs and the potential for significant adverse impacts
(b) develop approaches to avoid and mitigate significant adverse impacts of
fishing on benthic ecosystems.
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4.208 The Scientific Committee also recalled the endorsement by the Commission of the
framework provided by the Scientific Committee (CCAMLR-XXVI, paragraphs 5.11
and 5.12) and the proposed further work (CCAMLR-XXVI, paragraphs 5.13 to 5.15). It
tasked the Scientific Committee with developing pragmatic and flexible guidelines for:

(i) identifying VMESs
(it) defining actions taken by vessels which may encounter evidence of VMEs
during the course of fishing.

These would be reviewed at its next meeting (CCAMLR-XXVI, paragraph 5.16).

4.209 The Scientific Committee noted the deliberations this year on this issue by WG-EMM
(Annex 4, paragraphs 3.21 to 3.44) and WG-FSA (Annex 5, paragraphs 10.3 to 10.109). It
agreed to structure its discussion according to the structure of advice from WG-FSA, which
was organised in response to the expectations by the Commission for advice on guidelines
and the implementation of Conservation Measure 22-06.

Guidelines

4.210 The Scientific Committee considered the following in providing advice to the
Commission according to its request in CCAMLR-XXVI, paragraphs 5.13 to 5.15.

4.211 The Scientific Committee agreed that a suitable test of the guidelines would be
whether significant adverse impacts on VMEs would be avoided while the scientific advice
and management approaches were developed and refined.

Identifying VMEs

4.212 The Scientific Committee noted the deliberations of WG-FSA on identifying VMESs
(Annex 5, paragraphs 10.44 to 10.55).

4.213 Knowledge exists on the distribution and abundance of benthic taxa in the Southern
Ocean in sufficient form to develop maps of the distribution of some types of taxa (Annex 5,
paragraph 10.45 and 10.64). It was noted that there may be a large degree of endemism,
particularly on seamounts (Annex 5, paragraphs 10.46 and 10.47). It was also noted that there
may be other sources of data on the distribution of VMESs and VME taxa, including data from
recent IPY and CAML voyages (Annex 5, paragraph 10.48). Nevertheless, the Scientific
Committee agreed that the general distribution of VMEs in the Southern Ocean will need to
be inferred using habitat models (Annex 5, paragraph 10.49). These could be used to develop
risk-assessment maps for predicting the level of risk of impacting VMEs in different fishing
locations.

4.214 The Scientific Committee agreed (Annex 5, paragraphs 10.50 and 10.65) that direct
evidence of VMEs, if available, should be included in the development of risk-assessment
maps and in identifying VMEs that need to be avoided. It was agreed that camera evidence is
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the most compelling for identifying VMEs but that evidence gathered by research sampling
devices, such as beam trawls, sleds and grabs, would be very strong indications of the
presence of VME taxa.

4.215 The Scientific Committee noted that fishing gears are likely to be poor sampling
devices of VME taxa (Ann