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Report of the Forty-first Meeting
of the Scientific Committee
(Hobart, Australia, 24 to 28 October 2022)

Opening of the meeting

1.1 The Scientific Committee for the Conservation of Antarctic Marine Living Resources
met from 24 to 28 October 2022 at the CCAMLR Headquarters in Hobart, Tasmania, Australia.
The meeting was chaired by Dr D. Welsford (Australia).

1.2 Dr Welsford acknowledged that the meeting of the Scientific Committee was held on
the traditional lands of the Muwinina people.

1.3 Dr Welsford welcomed to the meeting representatives from Argentina, Australia,
Belgium, Brazil, Chile, People’s Republic of China (China), Ecuador, European Union (EU),
France, Germany, India, Italy, Japan, Republic of Korea (Korea), the Kingdom of the
Netherlands (Netherlands), New Zealand, Norway, Poland, Russian Federation (Russia), South
Africa, Spain, Sweden, Ukraine, United Kingdom of Great Britain and Northern Ireland (UK),
United States of America (USA) and Uruguay.

1.4 Other Contracting Parties, Bulgaria, Canada, Cook Islands, Finland, Greece, Mauritius,
Islamic Republic of Pakistan, Republic of Panama, Peru and Vanuatu were invited to attend the
meeting as Observers. Canada, Finland, Panama and Peru attended. Luxembourg was also
invited and attended the meeting.

1.5 Dr Welsford also welcomed to the meeting Observers from intergovernmental
organisations the Agreement on the Conservation of Albatrosses and Petrels (ACAP),
Commission for the Conservation of Southern Bluefin Tuna (CCSBT), Committee on
Environmental Protection (CEP), the International Union for the Conservation of Nature and
Natural Resources — the World Conservation Union (IUCN), the Scientific Committee on
Antarctic Research (SCAR), the Scientific Committee on Oceanic Research (SCOR), the
Southern Indian Ocean Fisheries Agreement (SIOFA), the South Pacific Regional Fisheries
Management Organisation (SPRFMO), Western and Central Pacific Fisheries Commission
(WCPFC) and non-governmental organisations the Association of Responsible Krill harvesting
companies (ARK), the Antarctic and Southern Ocean Coalition (ASOC), the Coalition of Legal
Toothfish Operators (COLTO) and Oceanites Inc.

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

1.7  While all parts of this report provide important information for the Commission,
paragraphs of the report summarising the Scientific Committee’s advice to the Commission
have been highlighted. Contributed statements are indicated in italics.

1.8  Dr Welsford noted that this was the CAMLR Convention’s 40th anniversary, and the
Scientific Committee had much to be proud of in providing ecosystem-based precautionary
advice to enable the Commission to achieve its objective. However, he noted the Scientific
Committee still has significant work to do to account for the significant challenges facing the



region, and the Committee will need to work together, using the best available science to
provide advice to the Commission. As scientists, he urged Committee Members to frame any
disagreements as testable hypotheses, and also be respectful of each other.

1.9  The report of the Scientific Committee was prepared by M. Belchier (UK), T. Brey,
P. Brtnik and J. Caccavo (Germany), C. Cérdenas (Chile), M. Collins and C. Darby (UK),
A.Dunn (New Zealand), T. Earl (UK), M. Eléaume (France), M. Favero (Argentina),
J. Fenaughty (New Zealand), S. Fielding, (UK), S. Hain (Germany), J. Hinke (USA), S. Hill
(UK), C. Jones (USA), S. Kawaguchi and N. Kelly (Australia), B. Krafft (Norway), L. Kriiger
(Chile), A. Lowther (Norway), D. Maschette (Australia), B. Meyer (Germany), C. Miller
(Australia), T. Okuda (Japan), E. Pardo (New Zealand), P. Penhale (USA), C. Péron (France),
G. Robson (UK), S. Rodriguez Alfaro (EU), S. Somhlaba (South Africa), Z. Sylvester
(Belgium), K. Teschke (Germany), A. Van de Putte (Belgium), N. Walker (New Zealand),
G. Watters (USA), X. Zhao and G. Zhu (China) and P. Ziegler (Australia).

Adoption of the agenda

1.10  The Scientific Committee adopted the Provisional Agenda which had been circulated as
SC CIRC 22/68 prior to the meeting consistent with Rule 7 of the Scientific Committee’s Rules
of Procedure. The Agenda was adopted without change (Annex 3).

Chair’s report

1.11  Dr Welsford noted the Scientific Committee’s work in the 2021/22 intersessional period.
The following meetings had taken place:

(i) SIOFA/CCAMLR joint workshop on exchange of scientific toothfish data
(online), 29 November to 1 December 2021 (SC-CAMLR-41/02, Annex 1).
Convened by Dr D. Welsford (Australia) and Mr A. Dunn (New Zealand) and
attended by 42 participants from 11 Members

(i) Scientific Committee Symposium (SC-Symposium, online), 8 to 10 February
2022 (Annex 4). Convened by Dr D. Welsford (Australia) and attended by
110 participants from 23 Members with 8 papers considered

(i11) Workshop on Conversion Factors for Toothfish (WS-CF, online), 12 and 13 April
2022 (WG-FSA-2022, Appendix J). Convened by Mr N. Gasco (France) and
Mr N. Walker (New Zealand) and attended by 45 participants from 11 Members
with 6 papers considered

(iv) Workshop on the Ross Sea Data Collection Plan (WS-RSDCP, online), 12 August
(WG-FSA-2022, Appendix D). Convened by Dr L. Ghigliotti (Italy) and
Mr N. Walker (New Zealand) and attended by 30 participants from 11 Members
with 3 papers considered



(v)  Working Group on Acoustic Survey and Analysis Methods (WG-ASAM, online),
30 May to 3 June 2022 (Annex 5). Convened by Dr S. Fielding (UK) and
Dr X. Wang (China) and attended by 37 participants from 13 Members with
17 papers considered

(vi) Working Group on Statistics, Assessments and Modelling (WG-SAM, online),
27 June to 1 July 2022 (Annex 6). Convened by Dr T. Okuda (Japan) and
Dr C. Péron (France) and attended by 67 participants from 17 Members with
35 papers considered

(vil) Working Group on Ecosystem Monitoring and Management (WG-EMM, online),
4to 11 July 2022 (Annex 7). Convened by Dr C. Cardenas (Chile) and attended
by 120 participants from 21 Members with 67 papers considered

(viii) Working Group on Incidental Mortality Associated with Fishing (WG-IMAF),
10 to 14 October 2022 (Annex 8). Convened by Dr M. Favero (Argentina) and
MrN. Walker (New Zealand) and attended by 4 invited experts and
39 participants from 13 Members with 20 papers considered

(ix) Working Group on Fish Stock Assessment (WG-FSA), 10 to 20 October 2022
(Annex 9). Convened by Mr S. Somhlaba (South Africa) and attended by
77 participants from 17 Members with 74 papers considered.

1.12  The Scientific Committee Chair also attended CEP XXIV, which was held from 23 to
27 May 2022 in Berlin, Germany, and made a pre-recorded presentation on vulnerable marine
ecosystems (VMEs) and fishing and sustainable deep-sea fisheries management in CCAMLR
at the UN DOALOS workshop 2 August 2022 (online).

Advances in statistics, assessments, modelling, acoustics and survey methods
Statistics, assessments and modelling

2.1 The Scientific Committee reviewed advice from WG-SAM (SC-CAMLR-41/05),
presented by the Co-conveners Dr Péron and Dr Okuda, which was directed to WG-FSA,
Members, or to the Scientific Committee.

Assessments to estimate sustainable yield in established or assessed fisheries

2.2 The Scientific Committee noted the work undertaken by WG-SAM in reviewing the
latest updates on developing the krill stock assessment model (Grym) and considered that the
structure of the Grym krill assessment model is suitable for use, although further discussion is
required on a number of parameters such as proportional recruitment parameters, length-weight
relationship and length-at-maturity relationship. The Scientific Committee noted that
WG-SAM agreed that further study of these parameters was needed but also considered that
methods currently used represented the best available science.



2.3 The Scientific Committee noted the new method for calculating precautionary yield in
krill stock assessment projections (WG-SAM-2022/28 Rev. 2) and endorsed the
recommendation of WG-SAM to consider management strategy evaluations and effects of any
changes in decision rules on the krill fishery as priority future work (WG-SAM-2022,
paragraph 3.21).

24  The Scientific Committee noted the need to consider climate change impacts when
undertaking management strategy evaluations and that the CCAMLR decision rules may need
to be revised in light of climate change. The Scientific Committee noted the need to monitor
population changes in response to climate change, including changes in distribution.

2.5 The Scientific Committee also considered that more recent recruitment trends should be
considered in analyses to inform management advice.

2.6 The Scientific Committee noted the discussions of WG-SAM on the standardisation of
longline fishing hauls, the validation of the Casal2 software and its user guide, vector-
autoregressive spatio—temporal (VAST) spatial models for by-catch, and finally the
development of stock assessment models in Subareas 48.3 and 48.4.

2.7 The Scientific Committee agreed that Casal2 has been validated for use by CCAMLR
for integrated statistical catch-at-age toothfish stock assessments (WG-SAM-2022,

paragraph 3.31) recognising the collaborative approach in testing the approach in the lead-up
to WG-SAM.

2.8  The Scientific Committee recommended that the technical settings and guidelines for
validating Casal? files be used for any Casal2 models presented to CCAMLR (WG-SAM-2022,
Appendix D) and encouraged further research on parameter transformations to improve stability
and Markov Chain Monte Carlo (MCMC) performance in Casal2 models.

2.9  The Scientific Committee noted that a Casal2 training workshop, potentially held in
conjunction with WG-SAM-2023, would be helpful to build capacity across the CCAMLR
science community in the use of Casal2 in time for WG-FSA-2023.

2.10  The Scientific Committee noted the benefit of experiments to evaluate the impacts of
longline fishing practices (such as bait type, soak time) on subsequent analyses of fishing data,
such as catch rate standardisation analyses (WG-SAM-2022, paragraphs 3.23 to 3.25).

Assessment of stocks of established toothfish fisheries

2.11 The Scientific Committee noted the multiple papers submitted by UK scientists to
WG-SAM on the Subarea 48.3 Patagonian toothfish (Dissostichus eleginoides) fishery
(WG-SAM-2022, paragraphs 3.37 to 3.48) recognising that these papers fully responded to the
requests of WG-FSA from 2019 and 2021, as well the recommendations of CCAMLR’s
independent review of the toothfish stock assessments. These papers included a new estimate
of tag-loss rates, new methods for estimating age at maturity and growth for each sex, stock
evaluation updates and model diagnostics.



2.12  The Scientific Committee noted that WG-SAM considered the stock assessment of
D. eleginoides in Subarea 48.3 as being among the most advanced in the Convention Area and
that it represents best available science.

Stock assessment for data-limited toothfish fisheries

2.13 The Scientific Committee noted the discussions at WG-SAM about data-limited
approaches, including recommendations to the Secretariat on improvements of the trend
analysis, which was further discussed at WG-FSA-2022.

2.14 The Scientific Committee noted examples of data-limited approaches provided in
addition to the toothfish stock assessment in Subarea 48.3 (also see paragraphs 2.11 and 2.12)
which indicated similar exploitation rates (4%) as those estimated by the integrated CASAL
stock assessments and which are also consistent with CCAMLR’s management objectives for
research fishing on toothfish stocks. The Scientific Committee noted the value of this
comparative approach to improve communication and understanding of stock estimates
between Members.

2.15 The Scientific Committee noted the development of a survey design tool to create
simulated survey outputs by resampling historic catch, effort and observer data, and test survey
designs in areas where longline fishing has previously occurred. It welcomed the proposal of
the authors to share this tool with the Secretariat and other Members for work on research
design.

2.16  The Scientific Committee noted the value in using different numerical approaches to
corroborate stock assessment outputs. It further supported the idea of using simple methods and
graphical approaches to communicate fishery performance to Commissioners and encouraged
all Members to consider such an approach in parallel to the communication of stock assessment
outputs.

2.17 The Scientific Committee noted that the graphical summaries of stock performance
reviewed by WG-SAM for the Subarea 48.3 toothfish stock demonstrated that the current
fishing selection pattern and harvest rate is precautionary in achieving the CCAMLR objective
of a long-term average of 50% of Bo. In addition, the graphical analysis showed that the
Subarea 48.3 toothfish stock is exploited at a fishing mortality that is currently at around half
of maximum sustainable yield (Fwmsy). It is therefore well below the thresholds that regional
fishery management organisations would consider appropriate limits or targets.

Review of new research proposals

2.18 The Scientific Committee noted that WG-SAM provided advice on two proposals: the
Ross Sea shelf survey and the Antarctic toothfish (D. mawsoni) exploratory fishery in
Divisions 58.4.1 and 58.4.2. These were further considered by WG-FSA.



Review of results of current research plans and research proposals

2.19  The Scientific Committee noted that WG-SAM considered four proposals: two acoustic
proposals targeting icefish and two D. mawsoni research plans. The Working Group considered
that WG-ASAM’s participation in the evaluation process of acoustic proposals for icefish
would be relevant.

Other matters

2.20 The Scientific Committee noted the value of open-access data and analysis scripts to
share analysis approaches. An example provided in SC-CAMLR-41/BG/25 highlights the first
full reconstruction of time series of catch densities for all species throughout the Convention
Area, based on data in the CCAMLR Statistical Bulletin and publicly available knowledge and
information (Grant et al., 2021). A freely available R script enables assessments of the fishing
pressure that may have occurred in different locations at different times, better supporting
ecosystem assessments of the effects of fishing in the Southern Ocean.

Acoustic survey and analysis methods

2.21 Dr Fielding and Dr Wang co-convened the WG-ASAM-2022 meeting and the report
(Annex 5) was presented by Dr Fielding.

2.22  The Scientific Committee noted the discussions on standardisation of procedures for
survey design, data analysis and quality control of acoustically derived areal krill biomass
estimates, identifying the strengths and weaknesses of the two different methods agreed by
WG-ASAM to identify krill in acoustic data (dB-difference and swarm-based technique,
WG-ASAM-2022, paragraph 2.4).

2.23 The Scientific Committee noted that the Secretariat had developed a method to
standardise the computation of the area of CCAMLR management strata for krill. This method
and updated strata metrics were used during WG-ASAM-2022 for krill biomass estimations in
Subarea 48.1.

2.24  The Scientific Committee noted that Table 9 of WG-ASAM-2022 presents four different
time periods over which krill biomass estimates could be averaged in each stratum. Although
these estimates can be considered as best available science, WG-ASAM highlighted that they
should be considered with caution until further analyses and standardised surveys are
conducted.

2.25 The Scientific Committee noted the discussion in WG-ASAM-2022, paragraph 3.24,
and WG-EMM-2022, paragraph 2.34, and agreed that in those strata where only a single survey
was available, the lower one-sided 95% confidence limit of the biomass estimate is used to
provide short-term precautionary advice, as applied for mackerel icefish (Champsocephalus
gunnari) assessments using trawl surveys.



2.26 Some Members requested a discussion in WG-EMM and WG-ASAM about the
framework of the lower 95% confidence level regarding the acoustic survey standardised
confidence levels of krill biomass.

2.27 The Scientific Committee endorsed the recommendation of WG-ASAM-2022 that
acoustic krill biomass surveys presented to CCAMLR should be accompanied by a set of
standardised metadata describing data collection and processing methods as described in
Tables 2 to 8 of WG-ASAM-2022 and that the computer programs used to derive the estimate
should be validated against a reference dataset.

2.28 The Scientific Committee also endorsed the recommendation of WG-ASAM for
Members to submit acoustic survey metadata to the Secretariat.

2.29 The Scientific Committee highlighted the importance of standardisation of data
collection and data reporting procedures for acoustic krill biomass surveys.

2.30 The Scientific Committee noted that the ongoing improvement of technology and
algorithms for processing acoustic data may make near real-time processing of acoustic data
possible in the near future. It requested that WG-ASAM include consideration of how acoustic
data from fishing vessels, moorings, autonomous vehicles and other platforms could enable
rapid updates of krill fishery management, including detection of impacts caused by changing
environmental conditions and fishing activity.

2.31 The Scientific Committee further noted that results from traditional vessel surveys,
together with data collected from other types of data collection platforms, will provide better
understanding of krill population dynamics and its main drivers.

2.32 The Scientific Committee stressed the importance of contributions by commercial
vessels in acoustic data collection for use in estimating krill biomass and in developing
estimates of spatial and temporal dynamics. It endorsed the WG-ASAM recommendation of
updating the acoustic instrument instructions for unsupervised acoustic data collection on
commercial vessels and encouraged discussion on how to use the automated data processing
techniques for on-board processing of data. It also encouraged Members to explore ways to
enable near real-time processing of acoustic data and present them at WG-ASAM in the future.

2.33  The Scientific Committee noted the discussions and technical advice provided by
WG-ASAM on a proposal for acoustic trawl surveys of C. gunnari in Subarea 48.2 by Ukraine.
It recognised the merit of acoustic surveys for estimating the pelagic fraction of C. gunnari
biomass, which may not be vulnerable to bottom trawl surveys used in icefish stock
assessments.

2.34  The Scientific Committee welcomed the discussions at WG-ASAM on icefish acoustic
surveys and encouraged Members to develop methods for acoustic-based investigation of other
pelagic and demersal organisms besides krill. WG-ASAM noted that when assessing
organisms, including icefish that may spend all, or part of, their life in the pelagic environment,
the Scientific Committee would benefit using the multidisciplinary expertise across all working
groups when developing its advice.



Harvested species
Catches in the Convention Area

3.1 The Scientific Committee noted SC-CAMLR-41/BG/01 which presented a brief
overview of catches of target species from directed fishing on toothfish, icefish and krill in the
Convention Area in the 2020/21 and 2021/22 seasons, and from research fishing under
Conservation Measure (CM) 24-01.

Krill resources
Status and trends

3.2 The Scientific Committee reviewed krill fishing activities for 2020/21 and 2021/22
(SC-CAMLR-41/BG/01). The Scientific Committee noted that:

(1) in 2020/21 (1 December 2020 to 30 November 2021), five Members fished in
Subareas 48.1 and 48.2 and the total catch of krill reported was 371 526 tonnes,
of which 161 772 tonnes and 209 754 tonnes were taken from Subareas 48.1
and 48.2 respectively

(i) in2021/22 (to 31 July 2022), five Members fished in Subareas 48.1, 48.2 and 48.3,
and the total catch of krill reported was 353 885 tonnes, of which 143 413 tonnes,
191 183 tonnes and 19 289 tonnes were taken from Subareas 48.1, 48.2 and 48.3
respectively.

3.3 The Scientific Committee noted SC-CAMLR-41/BG/35 that used a range of monitoring
methods (predator breeding performance and diets, icefish diets and plankton tows) to indicate

a scarcity of krill in Subarea 48.3 for an extended period during much of 2021. This followed
similar anomalies in 1991, 1994, 1998, 2009 and 2016.

3.4  The Scientific Committee noted that the standing stock of krill in Subarea 48.3 is not
considered to be self-sustaining, with some previous studies demonstrating that krill in
Subarea 48.3 originates from Subareas 48.1 and 48.2. It agreed that mechanisms influencing
the dynamics of krill in Subarea 48.3 require further study. The Scientific Committee
recommended that further analysis of these anomalies be undertaken and presented at
WG-EMM-2023.

Acoustic surveys of krill

3.5 SC-CAMLR-41/09 proposed requirements for vessel-based acoustic surveys of krill in
Subarea 48.1 in responses to the revision of CM 51-07. The authors recommend that Members
fishing for krill coordinate and conduct regular acoustic surveys at subarea scale and specified
minimum requirements for those acoustic surveys. The authors propose that requirements for
vessel-based acoustic surveys of krill in Subarea 48.1 should include:



(1)  participation by all Members fishing for krill
(i) full spatial coverage of all management units in Subarea 48.1

(i11)) random transects with respect to distribution of krill within each management unit,
>7 transects with average spacing determined by number of transects and size of
management unit, transects oriented orthogonal to main sources of variation in
density

(iv) acoustic echosounders should be calibrated before or after each survey, include
acoustic returns at about 120 kHz, enable data capture from the surface to 250 m
and other settings standardised as far as possible

(v) net tows and conductivity temperature depth probe (CTD) stations should have
calibrated flowmeters to quantify volume filtered by nets and calibrated CTD
instruments, stations spaced every 25 km along acoustic transects, oblique near-
surface to 250 m net tows, codends <5 mm knot-to-knot, >100 krill length
measurements per net tow

(vi) all metadata and quality-assured and -controlled data should be submitted to the
Secretariat prior to WG-ASAM. WG-ASAM will then estimate krill biomass, or
validate and combine biomass estimates using agreed standardised procedures.
Resultant data will be disseminated via the Krill Fishery Report.

3.6  The Scientific Committee noted that the proposal in SC-CAMLR-41/09 required further
consideration, such as first season from when these coordinated surveys are to be implemented,
and the frequency and timing (e.g. month) of such surveys.

3.7  The Scientific Committee noted the existing capacity for conducting krill surveys by the
fishing fleet, which have in many cases similar acoustic capabilities and longer presence in the
field than available scientific vessels.

3.8 The Scientific Committee agreed that there is a need for more frequent biomass surveys
to monitor status of the krill stock and other elements of the ecosystem, and that linking these
surveys to the CCAMLR Ecosystem Monitoring Program (CEMP) would be valuable. It further
noted that integrating data obtained from various platforms on krill resources will be important.

3.9  The Scientific Committee noted that mesh size of nets should be tailored to the specific
objectives of any survey, as sampling for recruitment estimates or biomass estimates of the
stock may have different design requirements.

3.10 The Scientific Committee noted that data from a series of fishing-vessel-based krill
surveys could provide valuable information to study the effects of climate change on Antarctic
marine ecosystems. Obtaining this information would be strengthened through collaboration
and integration between research surveys and fishing vessel surveys, especially as the fishery
expands.

3.11 The Scientific Committee agreed that further discussions on how to implement an
integrated data collection plan for the krill fishery is required and tasked WG-ASAM and
WG-EMM to include a special agenda item to advise on specifications of echosounders, krill
sampling protocols and other practical implementation aspects to most effectively collect data



during vessel-based surveys. In addition to these aspects, the Scientific Committee agreed that
other information to inform future management should be collected, which may include a
broader data collection plan for the fishery.

Krill observer workshop

3.12  The Scientific Committee noted the krill observer workshop which was due to be held
by China in 2020 (SC-CAMLR-38, paragraph 13.1), had been postponed due to COVID-19
restrictions. The Scientific Committee noted that China offered to host this workshop in 2023,
and reflected that this workshop would provide a forum for discussion of biological data
collection protocols to ensure that data collected are appropriate for the further developments
of the CCAMLR krill spatial overlap analysis framework and Grym input parameters, as well
as any other monitoring of the fishery that may be required from observers.

3.13 SC-CAMLR-41/16 Rev. 2 proposed a workplan for developing and implementing data
collection needs for CCAMLR krill fisheries, and re-scoping of the krill observer workshop.
Table 1 provided topics identified by the Scientific Committee related to data collection
requirements and time allocation, krill length-weight relation, fish by-catch sampling and
reporting, marine mammal interactions and sampling, bird warp strikes and revisions to the C1
form.

3.14  The Scientific Committee noted that the krill observer workshop is tentatively scheduled
for three days in Shanghai, China, beginning 10 days after the completion of WG-EMM in July
2023. The 10-day lag after WG-EMM is to accommodate potential quarantine requirements for
entering China. If such restrictions are lifted, the start time of the workshop could be brought
forward. The organisers will provide an update on the situation closer to the workshop.

3.15 The Scientific Committee agreed that this workshop should be held in 2023 in China
and endorsed the following terms of reference:

1. Assess the time allocations and instructions for krill observer data collection
requirements and identify training requirements.

2. Provide a forum for Members to share experiences on the tasking of observers to
develop common methods and approaches.

3. Provide opportunities for the information exchange between observers and
CCAMLR scientists, including discussion on the importance and potential of
observer data for advancing krill science and management.

4.  Provide a forum for observers to share experiences on how to conduct the
sampling recommendations from CCAMLR while managing an appropriate
workload.

5.  Discuss increases in Scheme of International Scientific Observation (SISO)
observer coverage, and refinement of sampling and reporting protocols.
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Progress towards acoustic biomass estimates

3.16 The Scientific Committee noted WG-EMM discussions on the review of trawl gear
information provided by vessels operating in the krill fishery as part of the notification process.
These include the consideration of a proposed framework to standardise reporting requirements
on trawl gear based on SC-CAMLR-XXVIII, Annex 9, and in accordance with CM 21-03
(WG-EMM-2022, paragraphs 2.21 and 2.22).

3.17 The Scientific Committee recommended that information submitted on gear
configuration should include details on the mesh size of any codend liners as these will affect
gear selectivity.

3.18 The Scientific Committee endorsed WG-EMM recommendations that the Secretariat be
tasked with collating net diagrams and net configuration measurements submitted during the
fishery notification process in the CCAMLR gear library, and that Members be requested to
submit papers with additional net diagrams, configurations and descriptions of operations to
subsequent meetings of WG-EMM for inclusion in the gear library.

3.19 The Scientific Committee noted WG-EMM discussions on krill acoustic biomass
estimations and confidence intervals (WG-EMM-2022, paragraphs 2.25 to 2.37) (see also
WG-ASAM-2022).

3.20 The Scientific Committee endorsed WG-EMM’s recommendation that future analyses
would benefit from including data from the long time series of surveys conducted by Peru in
the Antarctic Peninsula area (WG-EMM-2022, paragraph 2.29) and requested the Secretariat
liaise with relevant scientists to seek access to these data.

3.21 The Scientific Committee noted that WG-EMM had identified that the best
contemporary biomass estimate would, for the purpose of an initial revision to catch limits in
Subarea 48.1, be obtained by computing the long-term average, and therefore recommended

using all available data (‘yall’, 1996-2020) for those strata with more than one survey
(WG-EMM-2022, Table 1).

3.22  The Scientific Committee noted WG-EMM discussions on estimating and representing
uncertainty in krill acoustic biomass and recommended that the lower bound of the one-sided
95% confidence interval (assuming a lognormal distribution) be used for strata with a single
survey to provide a precautionary biomass estimate (WG-EMM-2022, paragraph 2.34).

3.23  The Scientific Committee recommended that working groups should consider the issue
of uncertainty in acoustic biomass estimates and in particular, the issue of choosing the most
appropriate time series/period of acoustic survey data to derive biomass estimates and how this
should be applied in data-limited management areas.

3.24 The Scientific Committee recommended that given the periodic and dynamic nature of
krill population dynamics, future catch limits should be revised frequently to ensure a
precautionary management of the krill fishery.

3.25 The Scientific Committee noted that the use of fishing vessels to undertake regular
acoustic surveys within management strata will be essential in order to obtain regular biomass
estimates. However, it noted that the calibration of echosounders on fishing vessels was
essential and tasked WG-ASAM to prioritise reviewing fishing vessels’ echosounder
calibration methods (paragraph 3.11).
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Stock hypotheses

3.26  The Scientific Committee noted that as a proportion of the krill stock is transported from
Subarea 48.1 to Subareas 48.2 and 48.3, a holistic approach to all subarea catch limits is
required when fully implementing the new management strategy. The Scientific Committee
supported the recommendation from WG-SAM-2022 and WG-EMM-2022 that establishing a
krill stock hypothesis would provide a framework for interpreting patterns observed in survey
and fishery data, and provide a crucial tool to direct surveys and analytical efforts (e.g. surveys
designed to investigate recruitment in hypothesised source areas).

3.27 The Scientific Committee endorsed WG-EMM’s recommendation for a krill stock
hypothesis workshop but noted that the need for the development of a holistic approach for
Area 48 should not preclude the development of management measures at finer spatial scales
(SC-CAMLR-40, paragraph 3.28).

3.28 The Scientific Committee noted that the SCAR Krill Expert Group (SKEG) intends to
convene an online expert group to discuss and develop krill stock hypotheses in 2023. The
Scientific Committee requested that SKEG develop a working stock hypothesis for the krill in
Area 48 based on best available science and submit a report for consideration by WG-EMM.
The Scientific Committee noted that SKEG intended that the outputs of the online expert group
would be a ‘living document’ that would be updated as new information on the krill stock in
the region became available.

3.29  The Scientific Committee encouraged contributions to SKEG on stock hypothesis and
suggested that the spatial scope could be extended beyond Area 48, i.e. to include Subarea 88.3
for which there is little information on krill.

Progress towards a stock assessment

3.30 The Scientific Committee noted WG-FSA discussions on krill biomass estimation
(WG-FSA-2022, paragraphs 7.9 to 7.14) and on estimation of a precautionary exploitation rate
(gamma) (WG-FSA-2022, paragraphs 7.5 to 7.18).

3.31 The Scientific Committee endorsed the recommendation by WG-FSA (WG-FSA-2022,
paragraph 7.19) to use the US AMLR survey recruitment series from all trawls (day and night)
from years which include data from the Joinville stratum, as well as the Russian Subarea 48.1
survey to derive recruitment parameters for Grym which resulted in a new value of gamma,
0.0338 (WG-FSA-2022, Appendix G).

3.32 The Scientific Committee welcomed the revised estimate of gamma and noted that it
was the first revision to this parameter for several decades and that it was based on the best
available science. The Scientific Committee noted that it would be useful to record the sources
of uncertainty in the estimation of gamma and noted that the parameter should be revised based
on updated Grym models as new sources of data become available.

3.33  The Scientific Committee also endorsed the recommendation by WG-FSA (WG-FSA-
2022, paragraph 7.20) that a gamma value of 0.0338 be used in the calculation for the
Subarea 48.1 catch limits.
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3.34 Dr T. Ichii (Japan) recalled that the revised estimate of gamma for krill (0.0338) was
lower than the exploitation rate for toothfish (4%). He recalled that the low value of gamma
resulted from both the high variability of the krill stock (WG-EMM-2022, paragraph 2.41) and
the high target level of escapement (75%) in contrast with 50% for toothfish due to the demand
of krill predators (WG-Krill-1994, paragraph 4.95). He noted that the conservation of krill
predators is already considered in estimating gamma and thus further subdividing the quota
through the spatial overlap analysis (baseline scenario) could be considered over-precautionary.

Progress towards a spatial overlap assessment

3.35 The Scientific Committee noted WG-EMM discussions on the development of the risk
assessment for Subarea 48.1 (WG-EMM-2022, paragraphs 2.66 to 2.77) and endorsed the
Working Group’s recommendation to rename the risk assessment analysis the ‘spatial overlap
analysis’. The Scientific Committee noted that the Working Group considered that the term
krill risk assessment was potentially misleading to managers and Commissioners as it implied
an unspecified level of threat, whereas the values produced from the analysis produce relative
risk levels.

3.36 The Scientific Committee endorsed WG-EMM-2022, paragraph 2.8, which
recommended that data on the overwinter distribution of South Shetland Islands (SSI) fur seal
juveniles be integrated into the data layers of the spatial overlap analysis and the Domain 1
marine protected area (DIMPA) proposal. The Scientific Committee also noted that this
previously depleted population has fallen below a level which ensures greatest net annual
increment. As such, it should be of concern to the Commission.

3.37 The Scientific Committee considered SC-CAMLR-41/18 Rev. 1 which provided details
of Russian proposals for the risk assessment framework based on recent Russian survey data
obtained in Subarea 48.1. The authors noted that krill flux should be a key factor in developing
management advice and highlighted that during the survey period changes in krill dynamics
were observed that were thought to be independent of fishery effects or predator consumption
and conclude that whilst there may be spatial overlap between the fishery and predators there
may not be functional overlap. The paper emphasised the need to integrate CEMP data into the
risk assessment framework.

3.38 The Scientific Committee noted that whilst a range of uncertainties remain including
variable CEMP coverage between strata and the effects of krill flux, it should not prevent
progress with the development of the spatial overlap analysis in Subarea 48.1. It noted that
spatial overlap analyses are preliminary, and their results need to be considered with caution
when developing advice.

3.39 The Scientific Committee recalled that the DIMPA proposal, which many Members
consider is based on the best available science (SC-CAMLR-38, paragraph 6.58), might provide
a way to ensure protection not only of the distinctive fur seal colony at Cape Shirreff but to the
wider Antarctic Peninsula ecosystem.
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Ecosystem effects in the krill fishery

3.40 The Scientific Committee considered SC-CAMLR-41/BG/33 which outlines a proposal
for a workshop to enhance CEMP based on recommendations arising from WG-EMM-2022.
The Scientific Committee recalled that the last review of CEMP was in 2003 and that revised
terms of reference were developed in 2018. The paper proposes a staged approach, with the
first workshop to be held alongside WG-EMM in 2023 and a follow-up virtual workshop
schedule for 2024.

3.41 The Scientific Committee noted that the revised CEMP should be introduced at the same
time as the development of the new krill management strategy to ensure that appropriate
monitoring of predators is in place should krill catch limits be increased. The Scientific
Committee requested that the Convener of WG-EMM consider how this can be best facilitated
and integrate the CEMP review in the Working Group’s workplan.

3.42 The Scientific Committee endorsed the recommendation of WG-EMM-2022,
paragraph 2.99, that there is a need to develop sustainable funding mechanisms for the CEMP
work required to deliver and maintain the krill fishery management approach. This could be
developed using contributions to the CEMP Special Fund and the CCAMLR General Capacity
Building Fund.

Implementation of the agreed catch limits for the
management of the Subarea 48.1 strata

3.43 The Scientific Committee considered WG-FSA deliberations and recommendations
concerning the spatial allocation of krill catch derived from the new stock assessment and the
spatial overlap analysis (WG-FSA-2022, paragraphs 7.23 to 7.46).

3.44 The Scientific Committee recognised the extensive amount of work that had been
undertaken by its working groups in the last year to progress the development of the new krill
management approach in Subarea 48.1. The Scientific Committee noted that substantial
scientific progress had again been made this year, despite the restrictions on time available due
to the requirement for virtual intersessional meetings of some working groups.

3.45 The Scientific Committee recommended that the Grym data and parameters in
WG-FSA-2022, Appendix G, and acoustic biomass estimates in WG-EMM-2022, Table 1, be
used for computing precautionary catch limits within Subarea 48.1 using the baseline scenario
from the spatial overlap analysis was the most appropriate (Table 2).

3.46 The Scientific Committee noted that a total catch limit for Antarctic krill (Euphausia
superba) in Subarea 48.1 set at 668 101 tonnes for 2022/23 would be consistent with the
precautionary yield estimated using the CCAMLR decision rules for krill. It noted that
subdividing this total catch limit among management units and seasons as presented in Table 2,
would be consistent with the process agreed for setting krill catch limits (SC-CAMLR-38,
paragraph 3.30). The Scientific Committee further agreed that the catch limits presented in
Table 2 are based on the use of the best available science.

3.47 The Scientific Committee noted that that there had been considerable progress towards
the development of a revised krill fishery management approach over the last three years and,
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following reviews and comments on the approach and information contributing to it during
2022 by WG-ASAM, WG-SAM and WG-EMM, it can form the basis for advice on the revision
of CM 51-07 (WG-FSA-2022, paragraph 7.33).

3.48 The Scientific Committee noted WG-FSA’s discussions in WG-FSA-2022,
paragraphs 7.41 to 7.45, regarding the implementation of the new management unit catch limits
proposed in WG-FSA-2022 (Table 2). The Scientific Committee noted that substantial
increases in catch limits compared with historical catches in the Elephant Island, Gerlache
Strait, Drake Passage and Powell Basin management units could outpace the ability to monitor
catches, by-catch and the impact on the wider ecosystem (Table 3). A staged increase in catch
limits, in line with increased survey frequency, implementation of CEMP sites and enhanced
data collection on vessels should be considered by the Scientific Committee and Commission
in order to ensure that increases in harvesting are concomitant with an increased collection of
data.

3.49 The Scientific Committee recommended future monitoring include:

(1)  krill biomass, recruitment and demography, and its distribution in relation to the
fishery, especially during winter season where most catch is allocated

(i) monitoring of fish by-catch and regular collation of information, analysis and
reporting of trends, stock status and seasonal distribution of those species

(ii1)) monitoring of the status of dependent predator species, including cetaceans

(iv) the development and assessment of the potential impact of the increased fishery
on the ecosystem in general.

3.50 The Scientific Committee expressed concern over the potential implications of the rapid
expansion of the krill fishery into data-limited areas such as the Gerlache Strait and noted that
the impact of increased krill catches and their spatial and temporal concentration had yet to be
evaluated. The Scientific Committee also noted that the Gerlache Strait has been identified as
a priority area for conservation during the participatory process of the DIMPA proposal
(SC-CAMLR-39, paragraph 5.27iii), and that the new management strategy should be
considered alongside the proposed DIMPA conservation objectives so that both processes are
integrated.

3.51 The Scientific Committee recommended that the Commission consider the
consequential actions needed with increased catch limits on monitoring of the fishery,
including:

(1) the ability of the Secretariat to implement monitoring in the new management
approach

(i) revision of reporting requirements, including more frequent catch reporting to
enable management of smaller catch limits; e.g. the C1 form and the observer
logbook may need revision to accommodate the refined management units

(i11) the fishery closure forecasting procedure may need some refinement to adapt to
the small catch limit allocated in some management units
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(iv) refinement of sampling and reporting protocols for scientific observers
(paragraphs 3.12 to 3.15).

3.52 The Scientific Committee agreed that the current management approach as outlined in
CM 51-07 is considered precautionary but noted that it does not include recently completed
science (paragraph 3.58) and that if the future monitoring of the krill and ecosystem status and
reporting (for example see WG-FSA-2022, paragraphs 7.42 and 7.43) does not provide regular
information updates required to support the krill management approach used in Subarea 48.1,
the catch limit currently outlined in CM 51-07 should be reinstated.

3.53 Dr S. Kasatkina (Russia) noted that considerable progress had been made during the
intersessional meetings by the different working groups and that the advice provided in
WG-FSA-2022, paragraph 7.28, accurately reflected the outputs of the Working Group’s
activities. However, she highlighted the concerns of Russia, as outlined in SC-CAMLR-41/19
and reflected in paragraph 7.35 of the WG-FSA-2022 report. She noted that in her opinion it is
important to consider that the management process is currently working on one area,
Subarea 48.1, and does not yet include Subareas 48.2, 48.3 and 48.4 assuming that a
management review of the fishery in other Subareas 48.2, 48.3 and 48.4 will be provided at a
later stage. In her opinion this stepwise approach to reviewing the management of the krill
fishery in Area 48 has no scientific justification and assumes independent krill subpopulations
in each Subarea 48.1, 48.2, 48.3 and 48.4.

3.54 The Scientific Committee agreed that an increase in catch limits requires a
commensurate increase in data collection and monitoring on krill and other components of the
Antarctic ecosystem that may be impacted. It agreed that this should also include measures to
mitigate potential wildlife interactions. However, there was insufficient time to allow further
consideration of these important issues.

3.55 The Scientific Committee noted that, although the COVID-19 pandemic had impacted
most science programs and the ability to hold in-person meetings, the krill management
workplan remained on track.

3.56  The Scientific Committee noted that outstanding items in the workplan remained, and
that these should be reviewed at WG-EMM-2023.

3.57 DrKasatkina highlighted that in her opinion there were still a range of issues that needed
to be resolved relating to the new krill management approach and there was no urgent need for
the new measures to be introduced. She stated that the current management approach based on
CM 51-01 and CM 51-07 was precautionary and in her view should be maintained for another
year to allow time for the outstanding issues with the new approach to be addressed.

3.58 Some Members noted that CCAMLR uses a scientific approach that incorporates
uncertainty to provide a precautionary approach to management. The spatial overlap approach
shows that a reduction in the catch of krill from the Bransfield Strait could be warranted. The
recommendation of a rollover of CM 51-07, therefore, may not account for the best available
science that has been developed, and potentially result in a less precautionary approach being
applied for Branstield Strait.
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3.59 Some Members felt that the newly derived catch limits in Table 2 could be modified to
form the basis of management advice for the 2022/23 fishing season but also noted the concerns
that had been expressed by many Members who suggested that a new management strategy
could be implemented with the following provisions:

(1) no revision to CM 51-01 to ensure that the overall catch limit for Subarea 48.1
remains under the trigger value (620 000 tonnes)

(1)) 1implement a ‘staged approach’ which could be accommodated by initially
advising lower catch limits in some strata and increasing to the catch limits
computed by WG-FSA through time

(i11)) revise CM 51-07 for two fishing seasons as an interim measure to incentivise
ongoing scientific work to address uncertainties

(iv) seasonal subdivisions of catch limits should be calculated in the same proportions
as developed at WG-FSA (Table 2)

(v) CM 51-07 should include new paragraphs that commit Members to future research
surveys and harmonisation with the DIMPA.

3.60 Some Members noted that modifying CM 51-07 on its own may alter current fishing
patterns in a way that may lead to unexpected consequences. They noted that removing the
ability to revise CM 51-01 as a means to keep the catch limit below the 620 000 tonnes trigger
limit may not work as intended, if the revisions of CM 51-07 are not considered in tandem, as
the conservation measures are inextricably linked.

3.61 The Scientific Committee noted that the revision/alteration of the conservation measures
used to manage the krill fishery is a management discussion, and recommended that
SC-CAMLR-41/12 should be forwarded to Commission for consideration.

3.62 The Scientific Committee noted that the development of the new krill management
approach in the preceding three years has required the working groups to incorporate a range
of uncertainties in their analyses. It further noted that during the meeting a range of concerns
and uncertainties were raised related to the implementation of the revised krill catch limits, but
they have not yet been fully articulated at this meeting, and there was insufficient time in the
Scientific Committee this year to adequately address them.

3.63 The Scientific Committee also noted the following concerns:

(1) uncertainty in the biomass estimate from the conversion factor on the values of
krill echoes to krill biomass density

(i) uncertainty of average biomass estimates combining different surveys

(ii1)) the uncertainty in the estimation of by-catch rates on the finfish by-catch in the
krill fishery

(iv) WG-FSA also noted the uncertainties in predator requirements, and information
on critical areas for krill reproduction, as determined in the spatial overlap
analysis.
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3.64 The Scientific Committee recommended that these concerns and uncertainties should be
clearly articulated by Members during the intersessional period for consideration within the
working groups alongside recommendations as to how they should best be addressed.

3.65 The Scientific Committee noted that there are a range of spatial management initiatives
within Subarea 48.1, including the ARK voluntary restricted zones and the DIMPA proposal.
The Scientific Committee recognised the need to consider how the spatial redistribution of krill
catch within strata be integrated with these other initiatives, noting there is a risk that a lack of
integration could result in aggregation of catches, the issue that the new management approach
was primarily designed to address. The Scientific Committee recommended that the issue of
integration of different spatial management initiatives be considered by the Commission.

3.66 The Scientific Committee noted that increases in catch limits could be introduced in a
staged manner.

Advice to the Commission

3.67 The Scientific Committee was unable to reach consensus as to whether the newly
derived catch limits and spatial and temporal allocation of krill catch should be implemented in
the 2022/23 season with commensurate changes to CMs 51-01 and 51-07.

3.68 Given the lack of consensus on a revision to CM 51-07, the Scientific Committee noted
that some Members considered that a rollover of CM 51-07 would allow the scientific working
groups to address some of the uncertainties raised in paragraphs 3.60 to 3.65.

3.69 Other Members considered that the Commission could use Tables 2 and 3 to form the
basis of catch limits in management units within Subarea 48.1 (paragraphs 3.48 and 3.49 and
Figure 1).

Observer views

3.70  ASOC noted the important discussions of the Scientific Committee regarding the need
to apply a similar approach to the concept of using the best available science to the different
working initiatives of the Scientific Committee. The scientific approach used, including the
formulation of scientific questions, should be standardised for all issues before the Scientific
Committee including the allocation of krill, catch limits for krill or toothfish, the review of
Antarctic Specially Protected Area (ASPAs), and the important work of the committee in
providing the science needed for the establishment of MPAs.

3.71 The ARK representative summarised SC-CAMLR-41/BG/09 and made the following
intervention:

‘ARK is pleased to see the significant advances in the development of the new
management strategy that the different working groups had achieved this year. We now
have a first template for implementing a progressive management of the krill fishery in
Subarea 48. 1. These results highlight what we already knew: that krill stock is abundant
and that sustainable catch limits could be set at greater values than currently assigned.
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We also understand that the implementation of the new management strategy requires
a greater amount of information and operational adjustments in order to progress. With
this in mind, we would like to suggest to the Scientific Committee to consider
recommendations outlined in SC-CAMLR-41-BG/09.

As mentioned, the new management strategy will require annual monitoring of the krill
status in all strata agreed upon in Subarea 48.1, including new surveys during the
winter period, which we consider necessary to understand spatio—temporal changes in
krill distribution. ARK consider that this enormous task could be possible only if
CCAMLR scientists and the fishing industry work together.

ARK also suggests implementing a daily catch and effort reporting system when the
quota assigned or left within a specific stratum and period is below 30 000 tonnes, as
suggested in WG-FSA-2022, paragraph 5.1.

Finally, while the new management strategy continues to be perfected, ARK suggests
that a safeguard to land-based predators during the breeding season would be advised,
in line with the current ARK voluntary restricted zones.’

3.72  ASOC introduced SC-CAMLR-41/BG/29 where a series of recommendations are
provided in order to ensure precautionary management of the krill fishery, especially in light of
the tremendous uncertainties facing the krill-based ecosystem and the increasing threats of
climate change and ocean acidification.

3.73  ASOC recommended that the Scientific Committee complete the krill work plan and
that the Commission agree on a new precautionary conservation measure this year to replace
CM 51-07 for Subarea 48.1. In the case that CCAMLR is not able to agree to a new measure
this year, ASOC recommended that CM 51-07 should be renewed until a new measure can be
formulated. In addition, the Scientific Committee should continue to progress the science
needed to manage the krill fishery at smaller spatial scales in Subareas 48.2 and 48.3, and keep
the trigger level fixed until that time, as required by CM 51-01.

3.74 ASOC recommended that any increase in catch limits should be incremental and
strongly supported by science that shows that a new measure will improve protection for krill
and krill predators. Any increase in catch must only happen if accompanied by increased
monitoring and mitigation of ecosystem impacts of the fishery. Specifically, this should
include: regular science-based revisions of catch limits at least every five years; regular testing
and evaluation of the Grym stock assessment if it is used to set catch limits; regular monitoring
of the impacts of fishing on krill and predators including regular survey transects, which should
be made mandatory for fishing vessels and a revision of the CEMP; 100% coverage by SISO;
and scientific methods to mitigate mammal and seabird by-catch.

3.75 ASOC also noted that SC-CAMLR must devote serious attention to the foraging needs
of cetaceans and how this may impact management of the krill fishery, since new research
demonstrates that humpback and fin whales may consume more than 2.1 million tonnes in
Subarea 48.1 in a single Antarctic summer. Finally, to secure the resilience of the ecosystem in
the main krill fishing grounds around the Antarctic Peninsula, one of the fastest warming
regions on earth, the DIMPA should be designated.
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Fish resources

3.76  CCAMLR-41/BG/39 by Ecuador reported on D. eleginoides catches in Ecuadorian
national waters.

3.77 The Scientific Committee welcomed this contribution and encouraged Ecuadorian
scientists to participate in future working group meetings.

Icefish (Champsocephalus gunnari)
Assessment of C. gunnari in Subarea 48.3

3.78 The fishery for C. gunnari in Subarea 48.3 operated in accordance with CM 42-01 and
associated measures. In 2021/22, the catch limit for C. gunnari was 1 457 tonnes. Details of
this fishery and the stock assessment of C. gumnari are contained in the Fishery Report
(https://fisheryreports.ccamlr.org/).

3.79 The Scientific Committee noted that in recent years fishery effort has decreased in
Subarea 48.3 (WG-FSA-2021/15, Figure 1).

3.80 The Scientific Committee noted a proposal for a combined trawl and acoustic survey of
C. gunnari in Subarea 48.3 to estimate biomass for the length-based method to derive catch
limit advice (SC-CAMLR-41/BG/26). The Scientific Committee noted that the current
approach provides precautionary catch limit advice, but that it would be advantageous in
understanding ecosystem relationships for biomass surveys of icefish to account for their semi-
pelagic distribution during sampling. Progress towards the development of a combined trawl
and acoustic survey could lead to more robust estimates of both demersal and pelagic
components of icefish biomass (WG-FSA-2022, paragraphs 5.52 to 5.57). The Scientific
Committee noted that icefish is an important part of the ecosystem in Area 48, as it is a krill
predator and a prey for fur seals and penguins and encouraged Members and the relevant
working groups to continue to improve the study of icefish.

Management advice

3.81 The Scientific Committee agreed that the catch limit for C. gunnari in Subarea 48.3 of
1 708 tonnes for 2022/23, as specified in CM 42-01, remain in place (Table 4).

Assessment of C. gunnari in Division 58.5.2

3.82  The fishery for C. gunnari in Division 58.5.2 operated in accordance with CM 42-02
and associated measures. In 2021/22, the catch limit for C. gunnari was 1 528 tonnes. Details
of this fishery and the stock assessment of C. gunnari are contained in the Fishery Report
(https://fisheryreports.ccamlr.org/).

3.83  The Scientific Committee noted that WG-FSA reviewed an assessment of C. gunnari in
Division 58.5.2 (WG-FSA-2022/08) that was based on the results of the annual randomised
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stratified trawl survey (WG-FSA-2022/07). Bootstrapped biomass estimates had a mean of
53 162 tonnes, with a one-sided lower 95% confidence bound of 26 434 tonnes, mainly
comprised fish of age 3+ and 4+. Projecting forward the proportion of the one-sided lower 95th
confidence bound of fish aged 1+ to 3+ (14 879 tonnes) gave yields of 2 616 tonnes for 2022/23
and 1 857 tonnes for 2023/24 that allow for 75% escapement and therefore satisfy the
CCAMLR decision rules.

Management advice

3.84 The Scientific Committee recommended that the catch limit for C. gunnari in
Division 58.5.2 should be set at 2 616 tonnes for 2022/23 and 1 857 tonnes for 2023/24
(Table 4).

Toothfish (Dissostichus spp.)
Workshop on Age Determination Methods (WS-ADM)

3.85 The Scientific Committee noted that the Workshop on Age Determination Methods
(WS-ADM) was not able to be held in 2022 and recommended that it be conducted virtually in
the intersessional period with the terms of reference as outlined in WG-FSA-2022,
paragraph 4.20, and provide an adopted report of its recommendations to WG-FSA and
SC-CAMLR in 2023.

3.86 The Scientific Committee noted, prior to WS-ADM, Members could exchange
information on their ageing programs, undertake interlaboratory comparisons (see WG-FSA-
02/51) and arrange visits for interested staff if feasible.

3.87 The Scientific Committee requested the Secretariat present an update on the CCAMLR
image library and progress on the development of an age database to WS-ADM.

3.88 The Scientific Committee thanked Dr J. Devine (New Zealand) and Dr P. Hollyman
(UK) for their offer to co-convene WS-ADM.

Patagonian toothfish (D. eleginoides) in Subarea 48.3

3.89 The Scientific Committee noted that WG-FSA reviewed updated estimates of growth
and maturity for D. eleginoides in Subarea 48.3 (WG-FSA-2022/59) and a characterisation of
the D. eleginoides fishery in Subarea 48.3 (WG-FSA-2022/56 Rev. 1) that described the
dynamics of the fishery and the stock.

3.90 The Scientific Committee also noted that WG-FSA reviewed updates to the assessment
for D. eleginoides in Subarea 48.3 that was presented to WG-SAM-2022 (WG-FSA-2022/57
Rev. 1 and 2022/58) and included data from the 2020/21 season and additional historic age
information. The updated information did not result in a significant change to the assessment,
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and the current status of the stock was estimated to be 47% of Bo. The harvest rate estimated by
the CASAL stock assessment was consistent with that estimated from the tag recapture rates.

3.91 Recalling WG-FSA-2022, paragraph 4.40, Dr Kasatkina noted the position of Russia
that, since 2008/09, the D. eleginoides fishery in Subarea 48.3 has been based on the fishery
removing fish less than 100 cm in length, an excessive number of immature D. eleginoides and
those maturing for the first time (recruits) are currently being caught in Subarea 48.3. To Russia,
this indicates a change in the size structure of spawning D. eleginoides and has been
accompanied by decrease in the toothfish biomass. The D. eleginoides population in
Subarea 48.3 requires protection and revision of the precautionary approach for the use of the
D. eleginoides stock in the CCAMLR area (Subarea 48.3) as the current approach does not
provide for the sustainable use of this living resource as rational use is not being ensured
(SC-CAMLR-40/15; SC-CAMLR-40, paragraphs 3.47 and 3.48). Dr Kasatkina stated that, in
her opinion, this is based on the best available data (CCAMLR papers, Fishery Reports, more
than 100 articles by renowned scientists in peer-reviewed journals) and reflected in Russian
documents submitted since 2018 to meetings of WG-SAM, SC-CAMLR and the Commission.

3.92 Recalling WG-FSA-2022, paragraph 4.41, Dr Kasatkina noted that the fishery
performance (mean length, percent immature fish by year in catches) for the toothfish fishery
in Subarea 48.3 cannot be compared with toothfish fishery for other CCAMLR areas
(D. eleginoides fisheries in Subarea 58.6 and Divisions 58.5.1 and 58.5.2, and for the
D. mawsoni fishery in Subarea 88.1 and small-scale research units (SSRUs) 882A—-B)
(WG-FSA-2019). D. eleginoides is the main target species in Subarea 48.3, while in other
fisheries areas, the target species is the D. mawsoni, and D. eleginoides is taken as by-catch.
These two species (D. eleginoides and D. mawsoni) differ in life cycle stages and behaviour, as
well as the fishing areas themselves, primarily in terms of hydrological characteristics such as
thermal regime, etc. Furthermore, the fishery for D. eleginoides in Subarea 48.3 has been
ongoing since 1985, including over 25 years under CCAMLR management. The very high life
expectancy of D. eleginoides of up to 50 years, its population should consist of a large number
of length-age groups, the number of which on the histogram usually decreases quite smoothly
in accordance with long life cycle of the fish, providing the basis of catches. Dr Kasatkina stated
that this is exactly what is observed in the length histogram of D. mawsoni from the toothfish
fishery in Subarea 88.1 (SC-CAMLR-40/15). The fishery for D. eleginoides in Subarea 48.3
was based on recruitment fish.

3.93 Recalling WG-FSA-2022, paragraph 4.42, Dr Kasatkina noted that the specific
proposals from Russia regarding the regulation of the toothfish fishery in Subarea 48.3 in
SC-CAMLR-XXXVII/14 Rev. 2 (limiting the length of D. eleginoides in catches; fishing only
at depths of 1 000 m; reducing the catch limit to 500 tonnes, according to the fishing grounds
with depths from 1 000 to 2 250 m; conducting an international survey to assess toothfish stock)
had not been accepted. Dr Kasatkina noted that no scientifically substantiated documents have
been submitted to CCAMLR meetings that contradict the Russian position on the management
of the toothfish fishery in Subarea 48.3. Also, WG-FSA-2022/56 and 2022/57 also were not
considered to provide new scientific data regarding issues of an irrational use of the
D. eleginoides stock in Subarea 48.3 (Figures 5 and 13 in WG-FSA-2021/59, and Figure 13 in
WG-FSA-2022/55).

3.94 Dr Kasatkina noted that the documents submitted to CCAMLR meetings for 2021 and
2022 show that, as before, fish from 5 to 7 years of age are involved in the toothfish fishery in
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Subarea 48.3 and are actively caught. The basis of the toothfish fishery in Subarea 48.3 is
immature fish 8—13 years old at all depths (WG-FSA-2021/59 and 2021/60; WG-FSA-2022/56
and 2022/57).

3.95 Dr Kasatkina noted that the precautionary catch limit calculated using the CCAMLR
decision rules will be achieved by the catch of immature fish and emphasised the need to clarify
how such a fishery responds to the rational use of D. eleginoides resources in Subarea 48.3.

3.96 Dr Kasatkina noted that Russia maintains its position that the D. eleginoides population
in Subarea 48.3 needs to be protected and maintains the proposal that the precautionary
approach to the use of the D. eleginoides stock in the Convention Area (Subarea 48.3) should
be reviewed as the current approach does not ensure the sustainable and rational use of this
D. eleginoides resource (SC-CAMLR-40/15; SC-CAMLR-40, paragraphs 3.47 and 3.48).

3.97 Dr Kasatkina noted that Russia proceeds from the principles and objectives of the
Convention and considers it fundamentally important that the management of D. eleginoides
resources in Subarea 48.3 be carried out on the basis of a balance between conservation and
rational use (Article II of the Convention).

3.98 Recalling WG-FSA-2022, paragraph 4.43, Dr Kasatkina noted that setting a catch limit
for the D. eleginoides fishery in Subarea 48.3 for the 2022/23 and 2023/24 seasons would not
be consistent with rational use of this living resource and the fishery should be closed for the
2022/23 season.

3.99  All other Members agreed that the statements made by Dr Kasatkina on behalf of Russia
were the same as those made at WG-FSA in 2018, 2019, 2021 and 2022. All other Members
noted that previous working groups had discussed Dr Kasatkina’s statements (WG-FSA-18,
paragraphs 3.16 to 3.20; WG-FSA-2019, paragraphs 3.50 to 3.68; WG-SAM-2019,
paragraphs 3.12 to 3.19; SC-CAMLR-40, paragraphs 3.47 to 3.60; WG-FSA-2022,
paragraphs 4.44 to 4.50) and had concluded that scientific evidence had not been provided that
supported her statements. It was also noted that a large number of papers refuting statements
made on behalf of Russia had been presented to the Scientific Committee and its working
groups since 2018, that Russia has largely ignored evidence contrary to Dr Kasatkina’s
statements, and that there had been ample time to evaluate the hypothesis advanced by Russia
during the in-person meeting of WG-FSA-2022. An updated listing of the scientific papers that
had been submitted to support, update and constructively review data related to the toothfish
fishery in Subarea 48.3 was presented in WG-FSA-2022, Table 4.

3.100 All other Members concluded that Russia’s hypothesis about overexploitation of
D. eleginoides in Subarea 48.3 has been disproven. Repeating several lines of evidence, all
other Members rejected Dr Kasatkina’s statements.

3.101 All other Members noted that evidence presented to WG-FSA had shown that the fishery
in Subarea 48.3 selected multiple age classes and length classes of the population, not only
immature fish. They further noted that over the past decade immature fish have remained a
constant or declining proportion of the catch from Subarea 48.3 (WG-FSA-2022, Figure 2); the
length at first maturity of D. eleginoides from Subarea 48.3 has remained constant (WG-FSA-
2022, Figure 3); and the mean length of fish in the catch has been constant or increasing
(WG-FSA-2022, Figure 4).
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3.102 All other Members recalled that WG-SAM noted that the stock assessment process
undertaken for Subarea 48.3 was the best available (paragraph 2.12; WG-FSA-2021,
paragraph 3.34; SC-CAMLR-40, paragraph 3.61; WG-SAM-2022, paragraph 3.23 and
WG-FSA-2022, paragraph 4.53).

3.103 All other Members noted that a diagnostic Kobe plot (Figure 2) for D. eleginoides in
Subarea 48.3 showed that the population fluctuated about the target (50% Bo), and exploitation
rates had been lower than that needed to achieve Fmsy in almost all years. All other Members
also noted that three independent methods of estimating fishing mortality led to the same
conclusion that the harvest rate in Subarea 48.3 is precautionary (WG-SAM-2022,
paragraphs 3.48 and 3.54).

3.104 All other Members recalled that in 2019 the Scientific Committee noted that the stock
assessment calculations for D. eleginoides in Subarea 48.3 and the application of the CCAMLR
decision rules were in line with CCAMLR procedures, demonstrating there are no differences
in characteristics between the biological characteristics, fishery selection and stock assessments
for D. eleginoides in Subarea 483 and other CCAMLR areas (SC-CAMLR-38,
paragraph 3.69), and resulting in advice consistent with CCAMLR’s conservation objective and
thus implicitly constituting rational use.

3.105 The Scientific Committee noted that there was a large amount of data available for the
assessment of D. eleginoides in Subarea 48.3, including over one million observations of length
or age, 22 trawl surveys since 1987, tag release and recapture data over 17 years since 2004,
and standardised catch-per-unit-effort (CPUE) indices since 2004. The Scientific Committee
also noted that data for the fishery were from the fishing reports of 14 Members and observed
by 155 Scheme of SISO observers from 14 Members and these have all contributed to the data
available for the assessment.

3.106 Many Members noted that Russia has been preventing the Scientific Committee from
achieving consensus using best available science. Many Members noted that in their view
Russia’s position was based on a position that had no scientific justification and they had an
approach of refusing to consider further science conducted on relevant issues.

Management advice

3.107 The Scientific Committee recalled that Article IX of the Convention and
Resolution 31/XXVIII require the utilisation of the best science available in the formulation,
adoption and revision of conservation measures.

3.108 In light of the position taken by Russia, the Scientific Committee recommended that an
independent review of relevant data, the stock assessment, and application of CCAMLR
decision rules, in the context of the assessment and management of all CCAMLR toothfish
stocks, would enable a resolution of these issues. An independent review should not be
considered if one or more Members are unwilling to accept the outcome of the review.

3.109 All but one Member noted that a catch limit for D. eleginoides in Subarea 48.3, set at
1 970 tonnes for 2022/23 and 2023/24 based on the outcome of WG-FSA-2022/57 Rev. 1,
would be consistent with the precautionary yield estimated using the CCAMLR decision rules,
the process for setting catch limits used in previous years, and the use of best available science.
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3.110 The Scientific Committee noted it had been unable to provide consensus advice on catch
limits for D. eleginoides in Subarea 48.3.

Antarctic toothfish (D. mawsoni) in Subarea 48.4

3.111 The Scientific Committee noted that WG-FSA reviewed estimates of the vulnerable
biomass of D. mawsoni in Subarea 48.4 from tagging returns presented in WG-FSA-2022/60.
The five-year biomass average was estimated at 1 110 tonnes since 2018. Applying the
CCAMLR-agreed precautionary assumption of a five-year average biomass, and harvest rate
(gamma) of 0.038, a yield of 42 tonnes was determined for 2022/23.

Management advice

3.112 The Scientific Committee recommended that the catch limit for D. mawsoni in
Subarea 48.4 should be set at 42 tonnes for 2022/23 (Table 4).

D. eleginoides in Division 58.5.2
Management advice

3.113 No new information was available on the state of fish stocks in Division 58.5.2 outside
areas of national jurisdiction. The Scientific Committee, therefore, recommended that the
prohibition of directed fishing for D. eleginoides, described in CM 32-02, remain in force in
2022/23.

New and exploratory finfish fisheries
General issues

3.114 The Scientific Committee noted that there would be benefit in refining the requirements
for research plans in exploratory fisheries conducted in accordance with CM 21-02,
paragraph 6(iii) (paragraph 14.2). The paragraph states that research plans shall be reported in
accordance with format 2 of CM 24-01, Annex 24-01/A.

3.115 The Scientific Committee noted that the original intent of CM 24-01, Annex 24-01/A,
format 2, was to allow for: (i) a broad range of research to be undertaken, and (ii) a consistent
research plan format among Members, both in exploratory fisheries with a research plan under
CM 21-02 and where scientific research is proposed in closed areas under CM 24-01
(SC-CAMLR-XXX, paragraphs 3.137, 3.138 and 9.13).

3.116 The Scientific Committee recommended that a new annex (WG-FSA-2022,
Appendix E) be added to CM 21-02 which outlines the format for research plans notified under
CM 21-02, paragraph 6(iii). The Scientific Committee noted that this new format would also
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allow research plans in exploratory fisheries to be better aligned with the assessment tables used
by working groups, as endorsed by CCAMLR in 2017 (CCAMLR-XXXVI, paragraph 5.26).

Biomass estimation for toothfish from trend analysis

3.117 The Scientific Committee recommended the use of the updated decision tree for the
trend analysis (WG-FSA-2022, Figure 2), noting that it includes a new step for those research
blocks where fishing occurred only in the most recent of the past five seasons.

3.118 The Scientific Committee recommended catch limits for research blocks in data-limited
toothfish fisheries for the 2022/23 season as given in Table 4. The Scientific Committee also
recommended updates to by-catch limits (Table 4).

3.119 The Scientific Committee endorsed plans to develop a management strategy evaluation
(MSE) of the trend analysis (WG-FSA-2022, paragraphs 4.65 to 4.67) and requested that the
Secretariat coordinate an intersessional subgroup of interested parties to progress the
development of the MSE and assist Members with the development of relevant toothfish
population simulation models.

Tagging

3.120 The Scientific Committee noted that CM 41-01 does not specify the area for which the
tag-overlap statistic should be applied. The Scientific Committee recalled the discussion during
WG-FSA, noting that the aim of the tag-overlap statistic is to ensure that the tags in each area
are released in a similar proportion to the length composition of the overall catch, in order to
not bias tag-based estimates of biomass.

3.121 The Scientific Committee recommended that both the tagging rate, and tag-overlap
statistic, be specified and applied to the smallest scale for which a catch limit is set (e.g. research
block, SSRU, or management area).

3.122 The Scientific Committee recalled that a joint COLTO/CCAMLR toothfish tagging
workshop had been planned for 2019/20 (SC-CAMLR-38, paragraph 13.1), but was delayed by
the COVID pandemic. The Scientific Committee recommended that the workshop be held in
March 2023 and COLTO reiterated its offer to support the workshop (paragraph 11.18).

Area 48
Subarea 48.6

3.123 The Scientific Committee noted that the research plan for Subarea 48.6 was in year two
of a three-year plan and was therefore not required to be reviewed this year (CCAMLR-38,
paragraph 5.64 and Table 7).

3.124 The Scientific Committee recommended that this exploratory fishery should proceed, and
the catch limits, given in Table 4, should apply in Subarea 48.6.
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Area 58
Divisions 58.4.1 and 58.4.2

3.125 The Scientific Committee recommended that the catch limits for the exploratory
D. mawsoni fishery in Divisions 58.4.1 and 58.4.2 be based on the trend analysis (Table 4).

3.126 The Scientific Committee noted a new research plan by Australia, France, Japan, the
Republic of Korea and Spain to continue research in the exploratory fishery for D. mawsoni in
Divisions 58.4.1 and 58.4.2 (WG-SAM-2022/04). The research plan has been updated with
relevant details for all notified vessels, and random depth-stratified sampling locations in all
research.

3.127 The Scientific Committee recognised the quality and quantity of research that had been
conducted in Divisions 58.4.1 and 58.4.2 by all proponents and recalled the Commission had
encouraged multi-Member, multi-vessel research plans to be developed so as to increase the
research capacity in data-limited exploratory fisheries (SC-CAMLR-XXXIV, paragraph 2.9).

3.128 The Scientific Committee recalled previous discussions on research plans in
Divisions 58.4.1 and 58.4.2 and noted the continued lack of consensus in the case of
Division 58.4.1 since 2018, in particular regarding the use of different longline types.

3.129 Dr Kasatkina stated that the research plan for Division 58.4.1 did not fulfil the
requirements of CM 24-01 (Annex 24-01/A, format 2) as the vessels included in the proposal
did not use standardised gear.

3.130 Dr Kasatkina noted that the use of different gear types and constructions for the
implementation of the research plan for the Dissostichus spp. exploratory fishery in East
Antarctica (Divisions 58.4.1 and 58.4.2) is a critical factor for efficiency and reliability of this
research plan for data-limited fisheries. Dr Kasatkina noted the ongoing discussions in the
Scientific Committee about the gear effect on the performance of the tagging program
(SC-CAMLR-XXXVI, paragraph 3.75). Dr Kasatkina noted that using different gear has effects
on performance of tag releases and recaptures associated with gear type and reminded that
effective tag-survival rate varied strongly by gear type (SC-CAMLR-XXXVI, Annex 7,
paragraph 3.71). It was noted that 5 509 fish were tagged and only 26 tagged fish were
recaptured during the period 2011/12-2017/18 of the implementation of the research plan on
East Antarctica.

3.131 The Scientific Committee recalled that effective tag-survival rate is also vessel/Member
specific, and not necessarily related to gear configuration (SC-CAMLR-XXXVI, Annex 7,
paragraph 3.72; WG-FSA-2018, paragraph 4.13).

3.132 Dr Kasatkina noted that the research plan for the Dissostichus spp. exploratory fishery
in East Antarctica (Divisions 58.4.1 and 58.4.2) provided under CM 21-02 should fully comply
with the requirements of CM 24-01 (Annex 24-01/A, format 2). There are no provisions in the
Rules of Procedure of the Scientific Committee and the Commission for partial implementation
of a CCAMLR conservation measure.

3.133 Most Members agreed that CM 24-01, Annex 24-01/A format 2, CM 21-02 and
CM 41-01 do not specify that fishing gears used in multi-Member research plans must be
standardised, nor the type of fishing gear that must be used (paragraph 14.2).
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3.134 All Members except Russia noted that the use of CM 24-01, Annex 24-01/A, format 2,
for exploratory fishery may have created a misunderstanding about requirements of
standardised fishing gear in the exploratory fishery in Division 58.4.1. All Members except
Russia noted that this issue will be addressed if a new annex is added to CM 21-02
(paragraph 3.114).

3.135 The Scientific Committee requested the Commission to consider the interpretation of the
requirement for calibration and standardisation of sampling gears in category 3 (survey design,
data collection and analysis) of CM 24-01, Annex 24-01/A, format 2.

3.136 The Scientific Committee endorsed the research plan for the exploratory fishery in
Division 58.4.2, but was unable to reach consensus on how to proceed in the exploratory
D. mawsoni fishery in Division 58.4.1.

Area 88
D. mawsoni in the Ross Sea region
Ross Sea shelf survey

3.137 The Scientific Committee noted the scientific value of the Ross Sea shelf survey,
highlighting the important data it provided for the D. mawsoni stock assessment for the Ross
Sea region and data relevant to the research and monitoring plan for the Ross Sea region marine
protected area (RSRMPA).

3.138 The Scientific Committee recommended that the Ross Sea shelf survey continue using
the same methodology and design. It recommended the following catch limits for the next three
years of this survey:

(1)  2022/23: 99 tonnes (including the core strata and the Terra Nova Bay stratum)
(i) 2023/24: 69 tonnes (including the core strata and the McMurdo Sound stratum)
(111) 2024/25: 99 tonnes (including the core strata and the Terra Nova Bay stratum).

3.139 The Scientific Committee recalled previous discussions on the allocation of catch for
the Ross Sea shelf survey (SC-CAMLR-40, paragraph 3.92) and noted that two methods have
been used in the past, with the catch either deducted from the Ross Sea region catch (2017/18
and 2018/19) or from the catch allocated to the RSRMPA special research zone (SRZ)
(2019/20-2021/22).

3.140 The Scientific Committee considered a method for allocating of catch for the Ross Sea
shelf survey, which is consistent with the requirements of CM 91-05 (noting that the catch split
defined in CM 91-05, paragraph 28, only applied for the 2017/18, 2018/19 and 2019/20
seasons) and allocated 15% of the total catch limit to the SRZ (CM 91-05, paragraph 8). The
allocation for the three methods is given in Table 5. The Scientific Committee requested the
Commission consider the values given in updating the catch limits in the Ross Sea region.
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Ross Sea data collection plan

3.141 The Scientific Committee noted the report of the Workshop on the Ross Sea Data
Collection Plan 2022 (WG-FSA-2022, Appendix D) and welcomed the reformatted version of
the proposed Ross Sea data collection plan (RSDCP) (WG-FSA-2022/46), with all proposed
baseline data collection items separated into one table and all research items proposed to be
undertaken in a voluntary manner in a second table.

3.142 The Scientific Committee recommended the adoption of the RSDCP to commence for
the 2023/24 to 2027/28 fishing seasons, as outlined in WG-FSA-2022, Tables 1 and 2.

3.143 The Scientific Committee recommended that Members and the Secretariat work
together intersessionally to finalise the required sampling protocols prior to WG-SAM-2023, to
enable data collection under the RSDCP.

Subarea 88.2

3.144 The Scientific Committee considered mechanisms to revise the management of the
fishery in SSRU 882H as outlined in WG-FSA-2022, Table 3.

3.145 The Scientific Committee recommended option 3 in Table 3 of WG-FSA-2022, where
structured fishing with research hauls on minor seamounts would precede the Olympic fishery.

3.146 The Scientific Committee also recommended delaying the start of this fishery by two
weeks, as this would increase the likelihood that sea-ice conditions would allow vessels to
access an increased number of seamounts in this region, and so increase to value of data
collected during research hauls in this SSRU.

Scientific research exemption
Icefish survey in Subarea 48.2

4.1 The Scientific Committee considered the proposal submitted under CM 24-01 for
C. gunnariin Subarea 48.2 (WG-FSA-2022/17). The Scientific Committee noted that WG-FSA
had reviewed the research proposal against the criteria (WG-FSA-2022, Table 6).

4.2 The Scientific Committee recommended that the survey should proceed for one year,
with results presented at the subsequent meetings of WG-ASAM and WG-SAM-2023. It further
recommended that the trawl sampling be randomised to better collect information that would
lead to an estimate of biomass. To accommodate this, the Scientific Committee recommended
that hauls should first be taken using oblique tows as opposed to targeted hauls for the primary
survey of biomass.

4.3  The Scientific Committee thanked Australia who had offered to provide a 38 kHz
transducer for the acoustic component of the survey that could be used for the next stage of this
research.
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4.4 The Scientific Committee recommended that some additional targeted hauls on acoustic
marks would permit species identification of the acoustic backscatter and confirm the
composition of fish or other pelagic organisms. The Scientific Committee recommended a
maximum of 32 targeted tows, up to the survey catch limit.

4.5  The Scientific Committee recommended that the survey be both effort limited (as
described in WG-FSA-2022, Appendix F), and catch limited, with a precautionary survey catch
limit of 120 tonnes of C. gunnari.

4.6 The Scientific Committee agreed that any krill caught in the survey should be included
in the total catch for krill in Subarea 48.2, and that the krill by-catch limit of 0.1% of the trigger
level catch limits for krill allocated for Subarea 48.2 (279 000 tonnes), and the Scientific
Committee recommended a by-catch limit for krill of 279 tonnes for this survey and that any
krill by-catch be counted towards the overall catch limit for krill in this subarea.

D. mawsoni in Subarea 88.3

4.7  The Scientific Committee considered the proposal submitted under CM 24-01 for
D. mawsoni in Subarea 88.3 (WG-FSA-2022/26). The Scientific Committee noted that
WG-FSA had reviewed the research proposal against the criteria (WG-FSA-2022, Table 6).

4.8  The Scientific Committee recommended that the research plan for Subarea 88.3
continue and the catch limits be based on the trend analysis as shown in Table 4.

Non-target catch and ecosystem impacts of fishing operations
Fish and invertebrate by-catch
By-catch in krill fisheries

5.1 The Scientific Committee noted that the finfish by-catch (total weight) from the krill
fishery using data reported from the fine-scale catch and effort (C1) data from 2010 to 2021
generally increased in recent years with increasing krill catch in Area 48 and in particular in the
South Orkney West (SOW) and South Orkney North East (SONE) small-scale management
units (SSMUs) in Subarea 48.2 (WG-FSA-2022, paragraph 6.1). The Scientific Committee
noted that the increase in total by-catch and number of species recorded may be influenced by
increased observer coverage and improvements in species identification in recent years.

5.2 The Scientific Committee recommended the inclusion of an additional field in the C1
data form to indicate whether the information on by-catch was collected by the fishing crew or
the scientific observer on a haul-by-haul basis to enable evaluation of the influence of who
collected by-catch data on quantity and diversity of by-catch identified in the krill fishery.
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By-catch in toothfish fisheries

5.3  The Scientific Committee noted trends in performance indicators, including catches,
fishing effort, catch rates, fish size, sex ratios and fish body condition, for the main by-catch
species/species groups in the longline fishery targeting D. mawsoni in the Ross Sea region
(WG-FSA-2022, paragraphs 6.9 and 6.10).

5.4  To support ongoing monitoring of by-catch species in the Ross Sea region toothfish
fishery, the Scientific Committee recommended:

(1) data collection should continue for by-catch species as proposed in the updated
Ross Sea medium-term research plan (MTRP) (WG-FSA-2022/45 and WG-FSA-
2022, Tables 1 and 2)

(1) the Secretariat investigate mechanisms to increase the number of records that are
identified to the species level for the main by-catch groups (particularly
macrourids, skates and rays, notothenioids and eel cods), including collaborating
with scientific observer coordinators, providing species identification aids and
ensuring relevant species codes are available

(ii1)) Members collaborate on targeted analyses of by-catch ratios, to understand why
there are differences in catch rates of by-catch among gear types and among
vessels

(iv) Members collaborate to monitor by-catch performance indicators at regular
intervals (every two years suggested), for submission to WG-FSA

(v) the Secretariat consider including relevant figures from WG-FSA-2022/45 on
by-catch in the Fishery Reports.

5.5  The Scientific Committee noted discussions on Macrourus by-catch in Subarea 48.6 and
the Ross Sea region, as well as the work conducted on the improvement of handling guides on
skate injury assessment.

5.6  The Scientific Committee recommended that the poster and the training video for skate
handling and injury assessment (WG-FSA-2022/19) be made available on the CCAMLR
website along with other SISO manuals. It also recommended that the proposed tagging
workshop include discussions on skate tagging and handling practices to maximise skate
survival after release.

5.7  The Scientific Committee requested that Members develop summaries and conduct
analyses on population and catch information on key by-catch species across the Convention
Area that can be compiled by WG-FSA with help from the Secretariat.

Incidental mortality of seabirds and marine mammals associated with fisheries
Review of incidental mortality in CCAMLR fisheries

5.8  The Scientific Committee reviewed advice from WG-IMAF (SC-CAMLR-41/07)
presented by the Co-conveners Dr Favero and Mr Walker.
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5.9  The Scientific Committee noted that this was the first meeting of WG-IMAF in 11 years,
thanked the Co-conveners for conducting a successful meeting and noted the importance of
WG-IMAF to address incidental mortality of seabirds and marine mammals associated with
fisheries, especially in respect of any future increase in krill catch limits resulting from the
revision of CM 51-07.

5.10  The Scientific Committee noted the work of WG-IMAF regarding seabird interactions
with CCAMLR krill fisheries and noted discussions on the requirement of SISO observation
protocols regarding warp strike observations.

5.11 The Scientific Committee endorsed the recommendation of WG-IMAF on the
reintroduction of recording severity of warp strikes on krill vessels using the protocols for SISO
observers on finfish trawl vessels.

5.12  The Scientific Committee noted discussions regarding the increase in the number of
warp strike observations in order to reduce potential uncertainty in extrapolated warp strikes
and estimated mortality. It noted that the current warp strikes observation effort is considered
to be low (0.5% and 1.9% coverage for continuous and conventional trawl respectively).

5.13  The Scientific Committee noted the proposed increase to four warp observation periods
per day increasing to a 2.1% of coverage of trawling time for continuous trawl and 7.7% for
conventional trawl. The Scientific Committee discussed the implications and challenges
associated with an increase in the number of warp strike observations for the observers’
workload.

5.14 The Scientific Committee noted the considerable level of uncertainty on the
extrapolation of total warp strikes and discussed the importance of developing further work on
this issue and the implication in the implementation of changes in the level of coverage and
sampling period, among other issues. It was noted that many of these topics such as the
development of power analysis for recommended warp strike observation rates, observation
protocols (spatial and temporal coverage) and the exploration of approaches to undertake
stratified warp strike extrapolations are already included in the workflow for intersessional
work that the group agreed during it meeting (WG-IMAF-2022, Table 1).

5.15 The Scientific Committee also noted WG-IMAF’s request to the Secretariat to present
warp strike rates (birds-per-unit of observed effort) subdivided by warp observation category
(shooting, towing, hauling etc.), which would be required for intersessional work towards
recommending sample size requirements for warp strike observing on trawl fisheries
(WG-IMAF-2022, paragraph 3.2 and tasks 5.1 and 5.3 of Table 1).

5.16 The Scientific Committee also endorsed the WG-IMAF recommendation of the
correction by the Secretariat of the SISO warp strike observation data from the Korean vessels
Adventure and Maestro recorded in the 2011/12 season as it appears erroneous.

5.17  The Scientific Committee agreed that further research needs to be undertaken to refine
the required numbers of 15-minute warp strike observation periods per day conducted by SISO
observers in trawl fisheries to reduce the uncertainty in estimates of warp strikes.

5.18 The Scientific Committee noted the advice from ACAP on mitigation measures for
demersal longline and trawl fisheries, and noted that the requirements under the current
CCAMLR conservation measures for demersal longline fisheries match closely with ACAP
best-practice guidelines.
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5.19 The Scientific Committee welcomed news that the extrapolated number of seabird
mortalities from provisional data resulting from CCAMLR longline fishing in 2022 was the
lowest total on record. It was further recognised that the work towards decreasing seabird
mortality to this historical low started during the past efforts of WG-IMAF.

Marine mammal incidental mortality

5.20 The Scientific Committee considered potential difficulties for krill trawl observers or
vessels in accessing whale carcasses after entanglement events for the purposes of data and
sample collection. It was further noted that members of the Scientific Committee of the
International Whaling Commission (IWC-SC) Subcommittee on Non-deliberate Human
Induced Mortality (the specialist group in studying whale entanglements) had assisted
WG-IMAF in developing draft data collection protocols for entanglement events. An example
was given of the guides for collecting photo-identification of killer whales to assist with
depredation studies.

5.21 The Scientific Committee endorsed the recommendation of WG-IMAF that an e-group
including experts from the IWC-SC intersessional group on whale entanglement in the Southern
Ocean krill fishery, be tasked with developing a data collection template and accompanying
instructions for vessels to report standardised data in the event of a whale mortality (WG-IMAF-
2022, Table 1).

5.22  The Scientific Committee endorsed the WG-IMAF recommendation that the following
data and samples, based on advice from the IWC, be collected (noting two tiers of data
collection where i—iv: highest priority and v—vi: moderate priority) where possible:

(1)  species and length

(i) fishing operation (e.g. vessel and fishing gear specifications, time and location
where a net was deployed, time and location where the entangled whale was
discovered, average trawl depth)

(i11)) photographic records

(iv) wound details following IWC entanglement response data form (detailed in
Table 1 of WG-IMAF-2022/08)

(v)  blubber thickness

(vi) tissue samples (e.g. skin, blubber, baleen plates); presence (and collection) of
whale lice.

5.23 The Scientific Committee discussed the potential use of acoustic ‘pingers’ to alert
cetaceans to the presence of nets, and of acoustic deterrent devices to scare whales away. It was
noted that evidence of the effectiveness of acoustic pingers was ambiguous (WG-IMAF-2022,
paragraph 4.30; WG-IMAF-2022/01 and 2022/08), and that acoustic deterrent devices may
harm marine mammals.
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5.24 The Scientific Committee also noted the potential use of new technologies, such as
passive acoustics devices/sonars to detect the presence of cetaceans in the vicinity of krill trawl
nets and recommended this observation process be considered in future work to investigate
whale interactions with krill trawl nets (WG-IMAF-2022, Table 1, task 2.2).

525 The Scientific Committee recalled the observation (WG-FSA-2019/60,
SC-CAMLR-38, paragraph 5.19) that in Subarea 48.3, fur seals were attracted to fishing trawl
nets in years when krill availability was low, and when krill availability was high, fur seals
seemed to be less interested in attending trawlers. The Scientific Committee also considered
the question of whether there were any possible similarities between fur seal by-catch and
humpback whale entanglement events, and whether this might point towards a mechanism for
understanding whale and trawl net interactions.

5.26  The Scientific Committee endorsed the WG-IMAF recommendation that additional data
on sex and total body length for incidental seal mortalities recovered onboard vessels be
recorded by SISO observers, to determine if incidental fur seal mortalities in fisheries have
adverse effects on particular sex or maturity cohorts of fur seal populations.

5.27 The Scientific Committee also endorsed the recommendation that supporting material
should be developed and training provided to enable observers to perform tasks relating to
recording of sex and total body length for incidental fur seal mortalities, and asked Members
with expertise on the subject to contribute documents to that end for review by WG-IMAF
(WG-IMAF-2022, Table 1).

5.28 The Scientific Committee endorsed the WG-IMAF recommendation that the Secretariat
develop a library of the different exclusion devices used across different trawl vessels within
the Convention Area in consultation with Members (WG-IMAF-2022, Table 1).

5.29  The Scientific Committee endorsed the WG-IMAF recommendation that the following
advice be provided to krill trawling operators to minimise the risk of whale entanglement in
krill trawling operations:

(1) consider adopting Norway’s modifications to the marine mammal exclusion
device (MMED) for its continuous krill trawling nets (WG-IMAF-2022,
Appendix D)

(i1)) consider the development of technology to study how whales are interacting with
krill trawling nets

(i11) further develop mitigation measures to decrease the risk of entanglement and
by-catch of marine mammals, and present these to future meetings of WG-IMAF
or WG-FSA for consideration.

Seabird incidental mortality

5.30 The Scientific Committee recommended that the Secretariat incorporate the ACAP
guidelines for the safe handling and release of live-caught seabirds hooked or entangled in
longline fishing gear into the SISO manuals and publish the guideline sheets on the CCAMLR
website for Members to access (WG-IMAF-2022/05).
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5.31 The Scientific Committee welcomed the news on the recovery of the white-chinned
petrel (Procellaria aequinoctialis) population at Possession Island (Crozet Islands,
Subarea 58.6), which had occurred through a combination of implementing effective seabird
by-catch mitigation measures on fishing vessels, control of rats on land, and climatic conditions
on foraging grounds. The Scientific Committee noted and welcomed the actions implemented
to reduce IUU fishing in the Convention Area, which likely also contributed to this success.

Net monitoring cable trials

5.32  The Scientific Committee noted the outcomes of the net monitoring trials conducted by
three vessels in the context of providing advice on the derogation of CM 21-03, Annex 25-03/A.
The Scientific Committee recommended that the existing derogation on the use of net
monitoring cables in CM 25-03 be extended under the following conditions:

(1)  The three vessels (Antarctic Endurance, Saga Sea and Antarctic Sea) which use a
net monitoring cable and have provided a detailed report of trials of mitigation
devices as specified in CM 25-03, Annex 25-03/A, continue to utilise and refine
current mitigation measures in use and achieve on-vessel observation coverage of
at least 5% of total active fishing time. Such vessels should provide a report on
the development and use of mitigation measures to WG-IMAF-2023.

(i1)) For vessels which use a net monitoring cable and have not undergone trials of
mitigation devices specified in CM 25-03, Annex 25-03/A, they must undertake a
trial following these specifications, and report the results of this trial to the next
meeting of WG-IMAF. These vessels should additionally provide advance notice
to the Secretariat about any net monitoring mitigation technology or technique to
be employed to reduce the risk of bird strikes, drawing upon the approaches
identified from existing trials for reducing the risk of bird strikes, and outlining
how it will respond to any operational difficulties arising during their use.
Members with vessels participating in this trial should present specifications under
which the net monitoring cable mitigation devices could be used effectively, for
review by WG-IMAF.

533 The Scientific Committee congratulated the Co-conveners and participants of
WG-IMAF, noting the importance of minimising incidental mortalities of non-target species to
the conservation aim of the Convention. It was further noted that given the number of mitigation
trials currently underway, WG-IMAF will need to meet again in 2023.

5.34 ASOC expressed its appreciation for the work of WG-IMAF, noting its aspiration to see
incidental mortality in CCAMLR fisheries minimised or even eliminated. ASOC recognised
the historical low in seabird mortalities in the longline fishery, but also noted the importance of
marine mammal by-catch mitigation approaches given the observed increase in baleen whale
abundances. Finally, ASOC noted the benefit of collaborating with other organisations in order
provide expertise to develop the best advice for CCAMLR management decisions.
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Collaboration with relevant organisations

5.35 The Scientific Committee highlighted the importance of incorporating the relevant
expertise in its discussion of WG-IMAF and noted the valuable contributions made by experts
intersessionally and during WG-IMAF-2022.

5.36  The Scientific Committee agreed that a standing invitation be provided to experts from
ARK, COLTO, IWC and ACAP at future meetings of WG-IMAF.

Bottom fishing and vulnerable marine ecosystems

537 WG-EMM-2022/34 and 2022/46 presented proposals for eight new VMEs in
Subarea 48.1 to be included in the CCAMLR VME registry based on high abundances of VME
indicator taxa, which in many cases, exceeded abundances of previously registered VMEs
(WG-EMM-2022, paragraphs 3.61 to 3.66).

5.38 The Scientific Committee endorsed the recommendation of WG-EMM-2022,
paragraph 3.66, to include those proposed VME sites in the CCAMLR VME registry.

5.39 The Scientific Committee noted the discovery of an extensive nesting area of
notothenioid icefish and the recommendation to consider a modification of CM 22-06 as a
mechanism to protect these nesting areas when discovered (WG-EMM-2022, paragraphs 3.28
and 3.29; WG-FSA-2022, paragraph 6.26).

540 SC-CAMLR-41/BG/05 presented detailed information regarding the discovery of a fish
nest aggregation of notothenioid icefish (Neopagetopsis ionah Nybelin 1947) in the southern
Weddell Sea of unprecedented extent (WG-EMM-2022/15).

541 SC-CAMLR-41/BG/39 Rev. 1 proposed modifications in CM 22-06, including
Annex 22-06/B, for including fish nest areas following the advice of WG-EMM-2022 and
WG-FSA-2022 (WG-EMM-2022, paragraphs 3.28 and 3.29; WG-FSA-2022, paragraph 6.26).
In addition, a completed Annex 22-06/B for N. ionah nest aggregation in the Weddell Sea was
included for consideration by the Scientific Committee.

5.42 The Scientific Committee welcomed the documents and agreed on the importance of
protecting those nesting areas. It agreed that an appropriate terminology to best capture those
areas would be ‘fish nest areas’.

5.43  The Scientific Committee further noted the importance of those areas for further studies
and monitoring activities, and that at least one species from all five families of notothenioid
fishes undertake parental care behaviour. It agreed that further research on such behaviour
would be beneficial.

5.44 The Scientific Committee recommended the revision of CM 22-06 as follows:
(1)  in the header the date is changed to 2022
(i) in paragraph 3 ‘For the purposes of this measure, the term ‘vulnerable marine

ecosystems’ in the context of CCAMLR includes seamounts, hydrothermal vents,
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cold water corals and sponge fields’ is replaced by ‘For the purposes of this
measure, the term ‘vulnerable marine ecosystems’ in the context of CCAMLR
includes seamounts, hydrothermal vents, cold water corals, sponge fields and fish
nest areas’

(i11)) because in the case of fish nest area density and absolute number of nests rather
than taxa are used to indicate a VME, in CM 22-06, Annex 22-06/B, paragraph 6,
the word ‘taxa’ is replaced by ‘indicator’

(iv) for the same reason ‘of organisms’ is deleted in Annex 22-06/B, paragraph 6.

5.45 The Scientific Committee recommended that the fish nest area of N. ionah in the
Weddell Sea, the coordinates of which are presented in SC-CAMLR-41/BG/39 Rev. 1 be
included in the CCAMLR VME registry.

5.46  The Scientific Committee noted the revised VME Taxa Classification Guide (WG-FSA-
2022, paragraphs 6.33 to 6.35), and that further work was needed in the intersessional period
by taxonomic and benthic invertebrate specialists to further refine the guide. The Scientific
Committee recommended that an interim translation table should be used to reconcile VME
codes with e-logbook codes, and that this be developed by the Secretariat.

Marine debris

547 WG-FSA-2022/14 presented a report on the status of the CCAMLR marine debris
monitoring program, and it showed that most debris are plastic items or fishing gear, and that
the amount of debris observed each year is increasing (WG-FSA-2022, paragraphs 6.28
and 6.29). It was noted that more detailed information on marine debris sampling will be
provided to the CEP in the future to facilitate collaboration between SC-CAMLR and the CEP
and to communicate the impact of debris around Antarctica (WG-FSA-2022, paragraph 6.30).

5.48 The Scientific Committee endorsed the recommendations of WG-FSA-2022,
paragraphs 6.31 and 6.32, that:

(1) marine debris and lost gear be summarised in the report by the Scientific
Committee to the CEP

(i1) the ‘Intersessional Correspondence Group on Marine Debris’ be used to progress
discussions, and that the Secretariat coordinate integration of the results from
WG-FSA-2022/14 into the correspondence group’s workplan.

5.49  The Scientific Committee noted that it would be important to look at causes and amount
of lost gear, as well as the temporal distribution of lost gear, as more fishing gear is likely to be
lost in the beginning of the Olympic fishing season when ice cover is more extensive and vessel
crews are motivated to deploy fishing gear quickly. The Scientific Committee requested the
Secretariat to undertake further analyses to examine temporal and spatial distribution of gear
loss.

5.50 The Scientific Committee requested the Commission consider mechanisms to reduce
gear loss and increase gear recovery.
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5.51 The Scientific Committee noted that sampling of marine debris as part of CEMP could
be helpful to increase marine debris reporting and recommended that the CEMP Workshop
(WG-EMM-2022/18) include consideration of sampling of marine debris.

5.52  The Scientific Committee noted that the topic ‘Marine debris impacts on seabirds and
marine mammals’ will also be included in the new terms of reference of WG-IMAF.

Spatial management of impacts on the Antarctic ecosystem

6.1 SC-CAMLR-41/15 summarised progress in mapping scientific research efforts in
Domain 1 relevant to the priority elements for research and monitoring (PERMs) of the
proposed DIMPA. Information was gathered through a broad literature review, workshops and
surveys in Argentina and Chile, and an international survey of researchers that was shared
through WG-EMM-2022, the DIMPA Expert Group, and through a CCAMLR circular. This
identified a wide range of ongoing research activities involving significant international
collaboration. The results of the study will be used in developing a research and monitoring
plan (RMP) for the DIMPA proposal. The proponents invited colleagues who have not yet
completed the survey to do so, and all stakeholders to continue to be involved in the
development of the RMP.

6.2  The Scientific Committee noted that Domain 1 is one of the relatively data-rich regions
in the Convention Area, and that the research activities identified in SC-CAMLR-41/15 could
provide a firm basis and robust baseline data for developing an RMP for a DIMPA. The
Scientific Committee noted that RMPs provide a framework for improving research
collaborations and for cataloguing aspects of MPAs in the CCAMLR MPA Information
Repository (CMIR). The Scientific Committee also noted that most Members agreed that the
proposal has been developed based on the best available science (SC-CAMLR-37,
paragraph 6.57).

6.3  China made the following statement:

‘We appreciate the work Argentina and Chile conducted in gathering the information
of research capabilities in Domain 1, and respect the endeavours from all Members
carrying out research in this region. This paper further supported the idea that baseline
data on key species and features in this area can be established even before the adoption
of MPA. Following up on this, we further have 3 comments and suggestions:

1) We highly encourage the Domain 1 MPA proposal to integrate the available data
and findings from these research work, and update MPA proposal to support the
assessment from Scientific Committee Members following the best science available
guidelines.

2) The PERM shall be an integral part of the MPA proposal to justify the proposed
MPA, particularly its objectives, and the Scientific Committee shall provide scientific
advice on the MPA proposal on the basis of the PERM, in accordance with CM 91-04,
paragraph 3(iv). As we suggested in our paper CCAMLR-41/BG/24, considering
applying SMART criteria in PERM of the MPA proposal. The priority elements
including baseline data, translating and further unpack the conservation goals or
general statements into specific, measurable, achievable, relevant or realistic and time-
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bound (SMART) management objectives, identifying with monitoring and evaluation
indicators developed, as well as long-term monitoring plan to measure the state and
trend, defining states of system or decision triggers, developing management actions in
relation to decision triggers, are all critical to support the justification and transparency
of the MPA proposal.

3) We hope to continue discussion on the improvement of PERMs of the DIMPA
proposal in the Scientific Committee.’

6.4  Some Members noted that a dedicated RMP workshop, including for the DIMPA,
would help to identify priority elements that are not currently matched by research activity and
encourage Members willing to develop these activities, and to develop a roadmap to organise
the research and monitoring needs. Such a meeting might be possible in conjunction with the
Southern Ocean Observing System (SOOS) 2023 symposium in Hobart, Australia.

6.5  The Scientific Committee noted CCAMLR-41/41, which presented proposals for the
designation and regulation of MPAs in the CCAMLR area. These proposals are: (i) to develop
an agreed definition of a MPA; (ii) adoption of the MPA checklist introduced in CCAMLR-
XXXIV/19 and inclusion of it in CM 91-04; (iii) that establishment of an MPA should be
through approval of a series of necessary documents including a RMP; (iv) development of
criteria for preparing RMPs and inclusion of these criteria in CM 91-04; and (v) revision of
CM 91-04 to include a requirement for ‘sufficient’ data before an MPA can be established. As
these were Commission matters, this paper was not considered.

6.6  The Scientific Committee noted CCAMLR-41/BG/24, which presented proposals for
the development of RMPs in the development and management of MPAs in the CCAMLR area.
The paper emphasised that an RMP is pivotal to the development and implementation of MPAs
and noted that the Commission will adopt an RMP for an MPA on the basis of the advice of the
Scientific Committee to inform the regular MPA review process. To develop a meaningful and
functioning RMP that supports effective evaluation on whether the specific objectives of the
proposed MPAs are met or not, priority elements should be included such as baseline data,
translating conservation goals or general statements into specific, measurable, achievable,
relevant or realistic and time-bound (SMART) management objectives, identifying indicators,
defining states of system or decision triggers, developing management actions in relation to
decision triggers, which is also critical to support the justification and transparency of the MPA
proposal.

6.7  The Scientific Committee noted CCAMLR-41/BG/32, which considered CCAMLR
MPAs in the context of marine spatial protection negotiations at a global scale and suggests
that now is the time for CCAMLR to once again show global leadership by fulfilling its agreed
goal to establish a representative system of MPAs in the Southern Ocean. CCAMLR’s
achievement in marine protection, the designation of the world’s largest MPA in the Ross Sea,
is an example of global leadership. However, the fact that the three MPA proposals under
discussion have not been designated despite years of negotiations means that CCAMLR is
failing its agreed mandate to deliver a network of MPAs in the Southern Ocean. The authors
recommend that CCAMLR acts immediately to adopt current MPA proposals, approve the Ross
Sea MPA RMP and make progress on MPA proposals in the remaining planning domains. As
these were Commission matters, this paper was not considered.
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Review of scientific analysis relevant to existing MPAs including the scientific
requirements for research and monitoring plans for MPAs

6.8  The Scientific Committee noted the discussions of WG-EMM-2022 developing RMPs
and welcomed the work (WG-EMM-2022, paragraphs 3.45 to 3.60).

6.9  The Scientific Committee noted SC-CAMLR-41/BG/17 by China with observation and
comments on the scientific basis and draft RMP of the Weddell Sea MPA (WSMPA) phase 1
proposal. The authors mentioned that some substantial issues remain outstanding despite the
engagement by China presented already in SC-CAMLR-38/BG/15 and SC-CAMLR-40/16.
China proposed that there should be a simplification of the dual set of WSMPA objectives and
proponents should provide more data for a better justification of objectives and further
improvement of the draft RMP priority elements for consideration by the Scientific Committee.

6.10  The Scientific Committee noted SC-CAMLR-41/BG/18 by China with an example for
collating and analysing a comprehensive and location-specific population data of emperor
penguins (Aptenodytes forsteri) and Adélie penguins (P. adeliae) in the Ross Sea region, in the
authors view which demonstrated that the breeding population of emperor penguins and Adélie
penguins in the Ross Sea region has been increasing with fluctuation since 2000. The authors
found it possible to update baseline data on key species such as the penguins through systematic
literature analysis, and noted the urgency for the Scientific Committee to initiate its agreed work
(SC-CAMLR-XXXVI, paragraph 5.45; SC-CAMLR-XXXVII, paragraph 6.37), including to
take additional effort to further update and improve the penguin population dynamic data with
the aim to establish a reliable baseline database, to develop scientifically measurable criteria
and other scientific information to link the baseline data on penguins to the specific objectives
of the RSRMPA within geographic locations listed in CM 91-05 as well as the specific
management measures, and to facilitate the evaluation of the effectiveness of the RSRMPA.

6.11 The Scientific Committee noted the presentation by China of CCAMLR-41/BG/25,
which proposed to improve the draft RMP of the RSRMPA in terms of translating broadly
stated objectives into SMART management objectives, identifying measurable criteria and
indicators to evaluate the performance of the MPA, establishing baseline data, and standardising
methods for collection and analysis, etc. The paper noted that the lack of an RMP even five
years after entry into force of the MPA has impeded the work of CCAMLR on MPAs, and
called upon the proponents who have ‘the best available scientific information’ in support of
the establishment of the MPA to take the responsibility to improve the draft RMP for the
consideration of the Scientific Committee and then submit to the Commission.

6.12 Some Members noted that many of China’s concerns about the RSRMPA RMP are
addressed in CM 91-05, Annex 91-05/C, and in the RMP itself.

6.13  The Scientific Committee noted SC-CAMLR-41/BG/36 by the USA, New Zealand,
Korea and Italy, which presented a compilation of Member activity reports related to the
RSRMPA (2022). The paper summarised preliminary results from research projects related to
the RSRMPA from those Members. All activities submitted to the CMIR counted in total
192 projects (26 active grants and 166 published studies) in the period from 2016 to 2022.

6.14  The Scientific Committee noted that the four Members that had provided reports on their

activities relevant to the RSRMPA RMP had done so in compliance with the requirements in
CM 91-05.
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6.15 The Scientific Committee welcomed the large amount of work presented, and the
collaborative efforts of 20 Members. The Scientific Committee noted the responsibility for the
RMP lay with all Members, and invited all Members to collaborate to continue its refinement.
The Scientific Committee noted the importance of the RMP for allowing scientists to plan their
future work and many Members noted that the amount of scientific effort directed in the area
of the RSRMPA is an indicator of the success of the RMP. The Scientific Committee
encouraged Members to continue to refine the RMP and to submit relevant documents,
including on ecosystem indicators on this matter to the appropriate working groups.

6.16  China noted that the RMP for the RSRMPA shall be adopted by the Commission on the
basis of the advice of the Scientific Committee in accordance with CMs 91-04 and 91-05, and
questioned whether the Scientific Committee has the right to endorse the RMP under such
CCAMLR conservation measures. China also expressed concern on the relevance of the
reported activities and the preliminary results to the objectives, measures and the evaluation of
the effectiveness of the MPA, as well as how the Scientific Committee provides advice to the
Commission in accordance with CM 91-05, paragraph 15, and Annex 91-05/B, paragraph 4.

6.17 Russia noted that that CM 91-05, Annex 91-05/C, paragraph 5, required the RMP to be
organised geographically and recommended that the reports on activities relevant to the RMP
include the geographic areas where the research was carried out.

6.18 The Scientific Committee noted that the Member reports on activities relevant to the
RSRMPA RMP provided detail for each project on geographical area along with objectives,
priority questions and outcomes and that this was summarised, for example, in WG-EMM-
2022/37, Figure 5, summarising the CMIR records by area and work area.

6.19 The Scientific Committee recalled that some base level information contained by the
CMIR is publicly available. The Scientific Committee requested that the Secretariat investigate
whether all projects and linked data products in the CMIR could also be made public to further
facilitate collaboration.

6.20 China noted that CM 91-05, paragraph 15, requested that activity reports shall be
compiled by the Secretariat and provided to the Scientific Committee.

6.21 The Scientific Committee noted that the Secretariat had detailed the procedure that had
been followed, with a call for activity reports through Scientific Committee circulars, and the
submissions circulated through WG-EMM and the relevant e-group according to the required
timescale.

Review of the scientific elements of proposals for new MPAs

6.22  The Scientific Committee noted SC-CAMLR-41/BG/30. The paper provided an updated
review of the scientific literature showing the ongoing environmental changes that are stressing
habitats and ecosystems in CCAMLR Domain 1, reinforcing the importance of adopting the
proposal for the establishment of an MPA in this region. The information provided in this work
highlights the relevance of protecting the ecosystems of the Western Antarctic Peninsula
through the Domain 1 MPA (DIMPA) under a scenario of environmental changes and
increased human presence.
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Other spatial management

6.23 SC-CAMLR-41/BG/16 presented an update on Myctobase, which provides distribution
data on mesopelagic fishes. The latest version of dataset has been made publicly available
through the SCAR Antarctic biodiversity portal. CCAMLR Members are invited to further
contribute to the Myctobase database.

6.24 The Scientific Committee noted the large value of this type of work which provides a
repository of data that may inform many analyses, including spatial management efforts.

6.25 SC-CAMLR-41/BG/22 provided a report from the Workshop on Identifying Key
Biodiversity Areas (KBAs) for the Southern Ocean using tracking data. Using the retrospective
analysis of antarctic tracking data (RAATD), the KBA Standard was applied towards
identifying potential KBA areas across sub-Antarctic and Antarctic waters. Working with the
IUCN and SCAR’s Ant-ICON Scientific Research Programme and the Expert Group on Birds
and Marine Mammals (EG-BAMM), the authors held an expert workshop where they presented
this work and solicited feedback and input. Overall, most participants viewed KBAs as an
additional potential conservation planning tool that might inform Southern Ocean spatial
management. Further, while the sub-Antarctic stands out in the KBA analysis, this is due to
these areas being data heavy, while sufficient data was lacking for the higher-latitude areas.
Details on the methods, preliminary results and summaries of the extensive workshop
discussions can be found in the report. Analysis is currently being refined based on feedback,
so all results, including maps, in the workshop report are preliminary and will likely change.
Members were invited to stay involved by joining the listserv by emailing
southernocean kba@colorado.edu.

6.26  The Scientific Committee noted the large amount of work being undertaken by SCAR
relevant to the Scientific Committee, and requested where possible, relevant papers also be
submitted to the applicable working groups to enable more time for consideration in the
development of advice by the Scientific Committee.

6.27 The Scientific Committee noted SC-CAMLR-41/BG/04 which reported on a
collaborative analysis of 30 years of scientific data contributed by more than 50 research
groups. The report is a first to highlight the growing importance of marine connectivity
conservation, outlining how whales are encountering multiple and growing threats along their
migration routes, or ‘blue corridors’, and their breeding and feeding habitats. The report calls
for a new conservation approach to address these mounting threats and safeguard whales,
through enhanced multilateral cooperation from local to regional to international levels. Of
particular urgency is the importance of the commitment to implement a comprehensive and
representative networks of MPAs by CCAMLR. The authors noted several of the areas
presented in this report are within some MPA proposals (for instance, the Antarctic Peninsula
in Domain 1) highlighting the importance of protecting those areas.

6.28 SC-CAMLR-41/BG/27 presented the initial results of Lagrangian particle modelling to
characterise connectivity of Antarctic krill at a circum-Antarctic scale. Preliminary model
results indicated that in an area where sea ice is created and advected off the continental shelf
(e.g. the Ross Sea), krill pathways can be less constrained to stay on the continental shelf. Future
work will focus on using this modelling framework to characterise connectivity between
spawning grounds and nursery grounds for Antarctic krill and expand this approach to toothfish
species.
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6.29 SC-CAMLR-41/BG/31 presented an update on recent activities of the SCAR Antarctic
Biodiversity Portal, including an invitation to contribute data papers to the Biodiversity Data
Journal topical collection ‘Antarctic and Southern Ocean biodiversity’. The paper highlighted
key published datasets, and request input through participation in an online user survey
(https://forms.gle/ ANPWgfTfJuCfp7NKA) to help identify additional services and priorities
for the Antarctic Biodiversity Portal that would be of benefit to Members.

6.30 CCAMLR-41/BG/29 responded to a request by WG-EMM-2021 to communicate
results of the considerable amount of scientific research conducted within ASPA Nos 152
and 153 over the past four decades. Research has been conducted on the composition, structure,
and dynamics of marine benthic communities, with a focus on fish species. The areas are
recognised as important spawning grounds for several fish species, including the rockcod
Notothenia coriiceps and the icefish Chaenocephalus aceratus. Scientific research is also being
undertaken on the benthic faunal communities. This paper lists research highlights in several
areas of study, followed by a selected bibliography for further information.

6.31 WG-EMM-2022/45 presented the outcomes of a comprehensive review of ASPA
No. 152 Western Bransfield Strait and ASPA No. 153 Eastern Dallmann Bay including a
recommendation to merge the management plans for these ASPAs based on shared common
purposes, aims, objectives and management policies and the considerable benefit to having a
single management plan for both sites. The paper requested that, consistent with Decision 9
(2005) at the Antarctic Treaty Consultative Meeting (ATCM), which states that for the purpose
of the implementation of Article 6.2 of the Environmental Protocol, draft management plans
that contain marine areas which require a prior approval of CCAMLR are those: (a) in which
there is actual harvesting or potential capability of harvesting of marine living resources which
might be affected by site designation; or (b) for which there are provisions specified in a draft
management plan which might prevent or restrict CCAMLR-related activities.

6.32 The Scientific Committee considered the request to approve the revised management
plan, noting the earlier discussions in WG-EMM-2022, including the request for the
justification for these changes and reporting of scientific studies conducted in ASPAs
(WG-EMM-2022, paragraphs 3.1 and 3.2).

6.33  The Scientific Committee noted that WG-EMM supported the revised management plan
for ASPA Nos 152 and 153 (WG-EMM-2022, paragraph 3.3).

6.34  China pointed out that the proposed expansion of ASPA Nos 152 and 153 is not a minor
change, and that the requested scientific information justifying the proposed changes and the
revised management plan had not been provided to the Scientific Committee and WG-EMM-
2022 for evaluation and therefore it was unable to join consensus to approve the updated
management plan. China encouraged the proponent to submit the scientific justification on the
expansion and the revised management plan to the Scientific Committee for review in the next
meeting.

6.35 All other Members noted that further scientific justification for the merging of the two
management plans was available in the revised management plan and presented at the Scientific
Committee.
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6.36 Many Members disagreed that additional scientific justification for revised ASPA
management is required, noting that scientific justification had been provided to the Scientific
Committee and that there was no requirement under Decision 9 of the ATCM for WG-EMM to
review ASPA management plans.

6.37 Dr Penhale clarified that the ASPAs have been in place for over 40 years, and had
previously been approved by CCAMLR, and that under this proposal, the management plans
were to be merged, with the boundaries of ASPA Nos 152 and 153 remaining separate and
being redesignated Site A and Site B respectively, and that this distinction was made clear in
the revised management plan along with the justification for the adjustments in the ASPA
boundaries. She stated that her presentation of the paper contained sufficient explanation as to
the reasons for the merged plan with the minor changes in the size of the sub-units, including
the scientific justification for those changes. She noted that non-approval of the management
plan will result in a two-year delay for adoption by the ATCM, due to the sequence of approvals
and meetings and thus will negatively impact the work of the CEP in its area protection
mandate.

6.38 ASOC noted that Annex V of the Protocol states any area, including any marine area,
may be designated as an ASPA or Antarctic Specially Managed Area (ASMA). The merits of
ASPAs and ASMAs should be considered based on their management objectives. In ASOC’s
view the Scientific Committee should consider scientific aspects relevant to the criteria outlined
in ATCM Decision 9 (2005), as appropriate. This process should not unnecessarily delay or
complicate the adoption of new or revised management plans for ASPAs or ASMAs.

6.39 The Scientific Committee did not reach consensus to approve the revised management
plan for ASPAs Nos 152 and 153.

6.40 The Scientific Committee supported the revised management plan proposal for
ASPA No. 145.

6.41 The Scientific Committee noted the information coming from the Marine Ecosystem
Assessment of the Southern Ocean (MEASO, paragraph 7.15; SC-CAMLR-41/BG/25) and
noted that such information would prove useful in considering scientific issues related to spatial
management.

Climate change

7.1  CCAMLR-41/29 noted that the Southern Ocean plays a globally important role in
climate regulation, removing carbon dioxide from the atmosphere and storing some of this ‘blue
carbon’ in the bodies of marine organisms and in biogenic sediments on the seabed for centuries
or millennia. Protection of carbon-exporting species and carbon-rich habitats is necessary to
maintain these climate regulation functions. The paper summarised current understanding of
the roles played by Antarctic krill and continental shelf benthic ecosystems in carbon export
and storage and introduced an initiative to map carbon storage hotspots. The authors
recommended that Members:

(i)  recognise the important contribution of Antarctic marine living resources and their
habitats to the processes of carbon export and storage and consider actions to
ensure their protection
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(i1) note the new British Antarctic Survey (BAS) and the World Wide Fund for Nature
(WWF)-UK blue carbon project, the results of which will be presented to
CCAMLR in due course

(ii1) support further research on blue carbon processes, particularly in relation to the
contribution of krill and the potential impacts that krill fishing may have on these
processes

(iv) consider the protection of important blue carbon habitats and species, including
through the delivery of the commitment to establish a system of MPAs around
Antarctica.

7.2 The Scientific Committee thanked the authors for highlighting this important area of
research and noted that the subject should be considered in future discussions. The Scientific
Committee recognised the importance of the Southern Ocean in the global carbon cycle and
noted that a better understanding of how climate change will affect the physical and biological
capacity for the uptake of carbon dioxide and long-term storage of carbon is needed.

7.3 The Scientific Committee noted that understanding the role of carbon cycling in
Southern Ocean ecosystems was important and relevant to the Scientific Committee in its
advice on rational use. The Scientific Committee looked forward with interest to discussing the
results of the joint BAS and WWF-UK research project.

7.4  The authors of CCAMLR-41/31 Rev. 1 highlighted that evaluating the effects of climate
change on Southern Ocean marine living resources is a priority topic for CCAMLR identified
in the Performance Review (CCAMLR-41/06). In 2021, the Scientific Committee proposed a
workshop on climate change, and this workshop was also highlighted during the Scientific
Committee Symposium (SC-CAMLR-41/10). Following discussions at WG-EMM-2022,
paragraphs 4.1 to 4.9, and WG-FSA-2022, paragraphs 6.44 to 6.46, and recognising that a
focused workshop would enable progress to be made on integrating climate change and
ecosystem interactions into CCAMLR’s science work program, CCAMLR-41/31 Rev. 1 set out
draft terms of reference together with other key elements required to develop the workshop,
with objectives including: (i) establishing a common understanding about the effects of climate
change in the CCAMLR context; (ii)identifying priority issues; and (iii) developing
mechanisms to improve the integration of relevant scientific information on climate change into
CCAMLR’s work. The authors highlighted that it is important to consider the carbon footprint
of the workshop and suggested that holding the meeting in a hybrid format, with regional in-
person meeting hubs, would allow wider participation of CCAMLR scientists and invited
experts.

7.5  The Scientific Committee noted the proposal for a joint CEP-CCAMLR climate change
workshop in CCAMLR-41/BG/11 and recognised that there could be some overlap in
objectives which should be considered in developing terms of reference of both the CEP and
the workshop outlined in CCAMLR-41/31 Rev. 1. The Scientific Committee discussed the
synergies and difference between the objectives of the two workshops and also the requirements
for providing advice to the Scientific Committee.

7.6  The CEP noted that it was very supportive of the Scientific Committee climate change
workshop but that the timeline for agreeing and scheduling a CEP workshop would result in the
workshop not taking place until 2024. Consequently, the Scientific Committee agreed that
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holding a Scientific Committee Southern Ocean climate change workshop in 2023, before the
CEP workshop, would be preferable. Outcomes could then be fed to the CEP workshop.

7.7  ASOC noted the need to incorporate the impacts of climate change into the Scientific
Committee deliberations regarding fisheries management and in the context of establishing
MPA is an issue of high importance to the organisation. Similarly, the need to adapt and
improve CEMP to keep up with the necessary monitoring in the development of a new
management system for the krill fishery has also been a priority of ASOC for many years.
ASOC expressed interest in identifying ways in which it can contribute to the organisation of
both workshops.

7.8  The Scientific Committee noted that discussions have been occurring in the Scientific
Committee as to how to integrate climate change considerations into its analysis and advice.
Some working groups are already including climate change considerations; noting previous
comments in Scientific Committee documents:

(i) SC-CAMLR-XXXVI, Annex 9, paragraphs 2.28 to 2.31, collaborate to develop
methods to assess changes over time, that can be used to evaluate the importance
of observed changes on resulting advice using sensitivity analyses and simulations

(i) SC-CAMLR-XXXVII, paragraph 3.51 and SC-CAMLR-38, paragraph 9.4,
changes in model parameters and productivity assumptions could be a useful way
to highlight issues related to climate change in management advice for CCAMLR
stocks

(ii1) SC-CAMLR-41, paragraph 2.17, discussion on how alternative decision rules for
managing stocks could be restructured to account for climate change.

7.9  The Scientific Committee agreed to the timeliness of organising this workshop,
particularly given the recent increase in ice-shelf collapse events and increasing evidence of
climate change impacting the ecosystems in the Southern Ocean. It encouraged using a hybrid
format with regional hubs as this will reduce climate impact but also allow more inclusive
participation across the world.

7.10  The Scientific Committee agreed to hold a climate change workshop in the first half of
2023. The Scientific Committee considered that the workshop would be held in regional hubs
with virtual access, and an online plenary session involving all regional hubs and sought
co-conveners to plan and coordinate the delivery. Dr R. Cavanagh (UK) agreed to begin
planning the workshop and a New Zealand representative offered to co-convene the workshop.

7.11 Dr Van de Putte noted that with respect to the proposed workshop on incorporating
climate change and ecosystem interactions in the work of SC-CAMLR, it would be useful to
have relevant experts, including from ICED-MEASO, SCAR and SOOS networks invited to
this workshop.

7.12  SCAR indicated to the Scientific Committee that it would be prepared to provide experts
to the workshop.

7.13  The Scientific Committee discussed and agreed terms of reference for the workshop
which are detailed in Annex 10.
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7.14  The Scientific Committee also agreed that climate change should be included in the
revision of the Scientific Committee terms of reference for its working groups (paragraph 11.2).

7.15 SC-CAMLR-41/BG/25 introduced the MEASO, which identified strategies for
considering and managing the impacts of climate change. MEASO also identified priorities for
improving assessments in the future, including coordinated circumpolar studies on sea-ice
systems, coordinated monitoring of sentinel species and the further development of food-web
models throughout the Southern Ocean, especially coupled to Earth System models to support
short- to medium-term assessments of change.

7.16 In SC-CAMLR-41/BG/21, SCAR noted that in 2009, it published a landmark Antarctic
Climate Change and the Environment (ACCE) Report. SCAR published a further update to the
ACCE Report in 2014, and since then has delivered information to CCAMLR about climate
change and its impacts on a regular basis. A major update by SCAR to the ACCE report has
now been compiled based largely on the findings of the Intergovernmental Panel on Climate
Change’s (IPCC) Sixth Assessment Reports. The full ACCE Decadal Synopsis is available to
download from the SCAR website. SC-CAMLR-41/BG/21 provided a summary of key findings
from the ACCE Decadal Synopsis, and a series of recommendations derived from the evidence-
base presented in the synopsis — these were also the basis for the SCAR lecture which the
Commission received on the first day of the meeting. SCAR noted that CCAMLR Members are
among those best placed to be the voice of the state of the environment of the southern polar
regions. The messages, informed by research in the Antarctic, are clear. The CAMLR
Convention Area, the Antarctic continent’s physical environments, and the biodiversity the
region supports are changing rapidly as a consequence of global climate change. This climate
change is the consequence largely of anthropogenic greenhouse gas emissions. Urgent action
is needed to mitigate global greenhouse gas emissions, and to include considerations of climate
change in the conservation and management of Antarctic systems and marine living resources.
SCAR thanked CCAMLR for the opportunity to present a lecture on this work this year and
would be happy to do so again in the future. The SCAR community stands ready to support
CCAMLR in these endeavours.

7.17  The Scientific Committee considered SC-CAMLR-41/BG/14 and BG/15, submitted by
SCOR. The papers summarised recent activities by SOOS, including improvements to
SOOSmap and DueSouth, and the release of its Science and Implementation Plan for 2021—
2025. SCOR notified the Scientific Committee of the upcoming first SOOS symposium,
entitled ‘The Southern Ocean in a Changing World’, to be held in August 2023 in Hobart and
welcomed CCAMLR scientists to participate. The Scientific Committee thanked SCOR for the
papers and noted the importance of the work conducted, particularly the tools provided.

7.18 SC-CAMLR-41/BG/13 was presented by SCAR on behalf of Oceanites. Oceanites
continues to examine the interactive effects of climate change vis-a-vis human activities and
other causes that might help explain penguin population changes being detected. Oceanites
noted that their latest State of Antarctic Penguins 2022 report summarises the present status —
population size and population trends — of Antarctica’s five penguin species, continent-wide
and in key regions. The report highlighted that the five Antarctic penguin species total an
estimated 6.12 million breeding pairs nesting at 740 sites across the Antarctic continent, an
overall increase of 3.05% that, in large part, reflects new breeding sites recently added to
Oceanites continent-wide penguin database known as MAPPPD. Excluding these newly added
sites and focusing solely on previously known sites, Oceanites noted that:
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(1)  chinstrap penguins continue to decline in the Antarctic Peninsula (Subarea 48.1)
and the South Orkney Islands (Subarea 48.2)

(i1))  Adélie penguins continue to decline in the Antarctic Peninsula (Subarea 48.1)
(i) gentoo penguins continue to increase in the Antarctic Peninsula (Subarea 48.1)

(iv) Adélie penguins are increasing in the Ross Sea region (Subarea 88.1) and Eastern
Antarctica (Divisions 58.4.1 and 58.4.2).

7.19  Oceanites also noted that its analyses of the interactive effects of climate change vis-a-
vis human activities continue and that Oceanites is examining a suite of potential causal factors,
including: krill availability and a potentially shifting or shrinking krill stock; the amount of krill
fishing and higher exposure by penguins to fishing interference during the penguin breeding
season; competition for krill with whales and seals; the location of krill fishing vis-a-vis the
foraging range of juvenile penguins post-breeding season; penguins’ winter foraging ranges;
other potential non-breeding season impacts; and rising temperatures, increased precipitation,
and retreating sea ice due to global warming.

7.20  The Scientific Committee thanked Oceanites for its valued contributions to the research
on penguin populations in the Antarctic region. Its data collection and research program is
complimentary to CEMP and its annual reports contribute valuable supplementary information
on the dynamics of the Southern Ocean penguin population, particularly in the Antarctic
Peninsula.

7.21  The Scientific Committee noted the large amounts of information contained in papers
on climate change submitted to the Scientific Committee. It encouraged the submission of
papers detailing the analyses and datasets used to the working groups of the Scientific
Committee to enable their incorporation in formulating advice.

7.22  ARK noted that regarding concerns over the overlapping of penguin foraging range and
fishing in Subarea 48.1, ARK had introduced the voluntary restricted zones since the 2018/19
fishing season and that there is no fishing in the summer season. It would therefore be useful to
compare the potential effect of the removal of fishing activity during the penguin breeding
season using data collated by Oceanites.

7.23  The Scientific Committee noted that statistically separating any effects of the buffer
zones in the voluntary restricted zones, which remove fishing from coastal regions from
environmental variation can be challenging. As the period of time over which fishing has been
relocated increases, any impact should become more apparent and data such as that collected
by Oceanites, may be able to distinguish the consequences.

Illegal, unreported and unregulated (IUU) fishing in the Convention Area

8.1  The Scientific Committee noted the discussions held at WG-FSA-2022 in relation to
illegal, unreported and unregulated (IUU) fishing (WG-FSA-2022, paragraphs 3.7 to 3.9). The
Working Group had welcomed the summary of information held by the Secretariat in relation
to IUU fishing in 2021/22 relevant to CCAMLR as well as unidentified gear retrieved from
October 2021 to August 2022, including proposed updates, amendments, inclusions and
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removals from IUU vessel lists (CCAMLR-41/16 Rev. 2). The Working Group had also noted
the limited ability to identify IUU fishing activities in the Convention Area, especially in areas
where no directed fishing has taken place for some years, such as in Division 58.4.1, where
numerous historical reports of suspected IUU fishing activities had taken place.

8.2  The Scientific Committee agreed that estimating removals due to IUU fishing was
critical to the provision of scientific advice, and that options to better estimate and assess [UU
fishing activity should be explored. It is important to ascertain whether gear found belonged to
the legal fishery, for example, by marking of fishing gear using radio-frequency identification
tags.

8.3  The Scientific Committee endorsed the request of WG-FSA-2022 for the Secretariat to
reinitiate efforts to develop improved methods of gear marking, including renewed use of the
‘Unidentified fishing gear in the Convention Area’ e-group and encouraged Members to
participate in discussions on this topic in the e-group.

CCAMLR Scheme of International Scientific Observation

9.1  The Scientific Committee noted the Workshop on Conversion Factors for Toothfish,
held in April 2022, and thanked the Co-conveners, Mr Walker and Mr Gasco, for a successful
meeting providing useful information and advice to the Scientific Committee.

9.2 The Scientific Committee noted the krill observer workshop, to be held in China, terms
of reference as outlined in SC-CAMLR-41/16 Rev. 2. The Scientific Committee considered
that data collected by SISO observers is crucial for managing the direct and indirect effects of
this fishery. The Scientific Committee recalled that the krill workplan had been discussed in
WG-EMM-2022, paragraphs 2.7 and 5.18, and WG-FSA-2022, paragraphs 8.1 to 8.3. It also
noted WG-EMM-2022/39 which outlined specific issues in Table 1 that have been identified
for consideration by the Scientific Committee and its working groups, processes to address
these, a timeline for changes to forms and instructions, and implementing outcomes.

9.3  The Scientific Committee further noted that proposed tasks to be discussed in the data
collection plan for the krill fishery are diverse and that it would be useful to identify the specific
tasks undertaken by observers, vessel crews and national programs. The Scientific Committee
considered that these issues, and balancing observer tasking workloads, were important items
to be discussed in the proposed krill observer workshop.

9.4  The Scientific Committee also noted that sampling numbers and sampling frequency of
the krill size structure in the catch should be based on statistical analysis (see WG-SAM-16/39).
The Scientific Committee also noted that there may be more frequent sampling required when
vessels move to new grounds as opposed to when vessels fish on the same grounds.

9.5  Noting the relatively low and variable observation rate of krill biological sampling, fish
by-catch sampling and warp strike observations in krill fisheries (WG-FSA-2022,
paragraphs 8.22 and 8.25) and the need to build improved knowledge about the krill fishery
(paragraph 3.11), the Scientific Committee noted the need for dedicated international SISO
observers in the krill fishery.

49



9.6  The Scientific Committee recalled previous work by the Ad Hoc Technical Group for
At-Sea Operations (TASO) could be useful to inform observer tasking requirements and
technical issues.

9.7  The Scientific Committee noted that use of a data collection plan for the krill fishery
could provide a roadmap in future for of the krill management plan, consistent with other data
collection plans in CCAMLR fisheries.

9.8  The Scientific Committee endorsed the revised term of reference and the budget
(paragraph 3.15) of the proposed krill observer workshop, to be held in China.

9.9  SC-CAMLR-41/17 reported on a workshop for training Russian scientific observers and
inspectors working in the CAMLR Convention Area. The workshop program covered a wide
range of aspects related to scientific observation and inspection in CCAMLR fisheries for krill,
toothfish and crab.

9.10 The Scientific Committee encouraged Russia to continue to this work.

9.11 Russia welcomed the involvement of other Members and the Secretariat in future
workshops.

9.12  The Scientific Committee noted SC-CAMLR-41/BG/32 on the application of electronic
monitoring systems in CCAMLR fisheries. The paper highlighted how electronic monitoring
could be used to enhance the work of observers and considered specific data collection
requirements for each of the working groups and the Standing Committee on Implementation
and Compliance. The paper also discussed the value of electronic monitoring in improving
observer safety by allowing remote monitoring to mitigate potentially dangerous tasks
(WG-FSA-2022, paragraphs 8.4 to 8.8).

9.13 The Scientific Committee noted the additional value of electronic monitoring in
collecting data that could be subsequently analysed ashore, enabling more effective use of SISO
observers when aboard. In addition, the Scientific Committee noted the increasing development
and availability of portable recording equipment such as high-resolution cameras and
environmental sampling equipment which may provide additional data collection opportunities.

9.14 The Scientific Committee considered how to harmonise the implementation of
electronic monitoring across CCAMLR fisheries, and requested that Members liaise with
fishing industry bodies such as COLTO and ARK to progress this. The Scientific Committee
noted that the 10th International Fisheries Observer and Monitoring Conference, to be held in
Hobart, Australia, from 6 to 10 March 2023, will provide a useful forum for electronic
monitoring discussions.

9.15 MrR. Arangio (COLTO) announced the winners of the annual CCAMLR toothfish tag
return lottery for the 2021/22 season. First place went to the UK-flagged vessel Argos Helena,
second place went to the Korean-flagged vessel Hong Jin No. 701, and third place went to the
Spanish-flagged vessel Tronio. COLTO noted that these Antarctic toothfish had been
recaptured between 6 and 55 km from their release points and thanked crew and SISO observers
for their continued at-sea efforts to support CCAMLR tagging operations.
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9.16 The Scientific Committee thanked COLTO for continuing to support the CCAMLR tag
return lottery and additionally thanked COLTO for contributing to the planned tagging
workshop in 2023.

Cooperation with other organisations
Cooperation within the Antarctic Treaty System
Committee for Environmental Protection

10.1 The Scientific Committee noted SC-CAMLR-41/BG/10 which presented the annual
report of the CEP to the Scientific Committee of CCAMLR. The report summarised the
discussions at CEP XXIV, hosted by Germany from 23 to 27 May 2022, on the five themes
(climate change, biodiversity and non-native species, species requiring special protection,
spatial management and area protection and ecosystem and environmental monitoring) agreed
to be of common interest with SC-CAMLR.

10.2 SCAR presented SC-CAMLR-41/BG/20 which provided background information that
may be useful for CCAMLR Members on avian influenza. Additional work is underway
through SCAR, with the International Association of Antarctica Tour Operators (IAATO) and
the Council of Managers of National Antarctic Programs (COMNAP), to develop practical
advice to identify suspected cases and to eliminate risk associated with direct human contact. It
may also be timely for the Scientific Committee to consider revising CEMP Standard Methods
protocols on collection of samples in the event of disease.

Scientific Committee for Antarctic Research

10.3 The Scientific Committee noted SC-CAMLR-41/BG/19 in which SCAR presented
recent and future activities of relevance to CCAMLR from its Annual Report 2021/2022,
especially the SCAR’s Antarctic Environments Portal (‘the Portal” www.environments.aq)
which provides a web-based source of independent and objective scientific information to
support the work of decision makers in the Antarctic Treaty System, of which CCAMLR is an
integral part. SCAR Ant-ICON will announce a fellowship scheme later this year to enable an
early to mid-career researcher to be mentored to participate in ATCM/CEP or CCAMLR as
part of the SCAR delegation.

10.4 The Scientific Committee noted the SCAR Krill Action Group (SKAG) has now
transitioned to SCAR Krill Expert Group (SKEG). It further noted the krill and krill fishery
summary in Antarctic environments portal (Kawaguchi et al., 2022) and the recent editorial on
krill in the journal Science (Meyer and Kawaguchi, 2022) were both co-authored by members
of SKEG, and made a significant contribution to raising awareness of the importance of krill
management in CCAMLR. The support that CCAMLR provided for the creation of SKAG and
SKAG’s outreach and nurturing of early career scientists was acknowledged.

10.5 The Scientific Committee noted SC-CAMLR-41/BG/24 in which the relevant recent
and planned research and activities of the multidisciplinary program Integrating Climate and
Ecosystem Dynamics in the Southern Ocean (ICED) relevant to CCAMLR are summarised.
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ICED promotes, addresses and identifies high-priority research, delivering workshops,
conference sessions and stakeholder-engagement activities, involving individual scientists and
national programs.

Reports of observers from other international organisations

10.6  The Scientific Committee noted SC-CAMLR-41/BG/31 which highlighted ASOC and
its member organisations’ intersessional activities in support of Antarctic conservation, such as
funding scientific research, facilitating opportunities for discussion between CCAMLR
stakeholders, and organising numerous educational and outreach activities.

10.7 The Scientific Committee further noted SC-CAMLR-41/BG/04 on protecting blue
corridors, showing the importance of a collaborative international approach and highlighting
the challenges and solutions for migratory whales navigating national and international seas,
the importance of Antarctica for those animals, and the relevance of protecting the areas used
by them.

10.8  The Scientific Committee noted SC-CAMLR-41/BG/07 which reported on the activities
by ARK in the 2021/22 krill fishing season. The Scientific Committee further noted the existing
beneficial cooperation between scientists and the fishing industry in providing scientific
information to support the Scientific Committee advice.

10.9 The Scientific Committee noted SC-CAMLR-41/BG/08 which presented ARK’s
recommendations to the Scientific Committee and the Commission to improve transparency
and safety across the entire fishery and not limited to voluntary actions. ARK suggested
CCAMLR review and adopt these measures, making necessary changes to existing regulations
and safety standards across the fleet.

10.10 ARK acknowledged the significant progress achieved at the different working groups in
advancing the new management strategy for the krill fishery. In this regard, ARK will continue
supporting this new management strategy as demonstrated by the ongoing collaborations
between its members and scientists from China, Norway and the UK to conduct surveys in
Subareas 48.1, 48.2 and 48.3 to provide baseline information for implementing the new
management strategy. ARK members feel confident that the fishing fleet will be able to support
the increasing data demands that the operationalisation of the new management strategy
implies. As such, ARK supported the principle that all companies participating in the fishery
should collect information necessary for management and would welcome to be included in the
discussions that the Scientific Committee will undertake for the prompt development of data
collection plans for krill fishing vessels. It appreciated the discussions around WG-FSA advice
during this year’s meeting but sought further clarification regarding what preconditions are
needed to take this advice further by the Scientific Committee. Finally, while the new
management strategy continues to be perfected, it suggested that a safeguard to land-based
predators during the breeding season would be advised, in line with the current ARK voluntary
restricted zones.
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Reports of representatives at meetings of other international organisations

10.11 The Scientific Committee noted CCAMLR-41/BG/06 which summarises the key
elements of the 35th meeting of the FAO Committee on Fisheries (COFI) and the 9th meeting
of the Regional Fishery Bodies Secretariats’ Network (RSN). The Scientific Committee noted
the 2022 FAO publication on the State of World Fisheries and Aquaculture (SOFIA-2022)
which reports that in 2020 the Antarctic krill fishery was the largest single-species crustacean
fishery globally. The Scientific Committee further noted that FAO is revising and expanding
the number of stocks for the calculation of the long-running sustainability index, and will liaise
with the Secretariat to include krill and finfish data on the calculation of that index.

10.12 The Scientific Committee considered SC-CAMLR-41/BG/34, which summarised the
activities of the IWC-SC of interest to SC-CAMLR for the years 2019-2022 such as
assessments of baleen whale population recovery, cetacean abundance estimates (which would
aid in consumption rate estimates for future spatial overlap analyses), non-deliberate human-
induced mortality of whales, including entanglement, and ecosystem modelling. The Scientific
Committee endorsed Dr Kelly as SC-CAMLR’s observer to IWC-SC.

Future cooperation

10.13 The Scientific Committee considered CCAMLR-41/11 Rev. 1, which describes
cooperation under the formal Arrangements and Memorandums of Understanding (MOUs) that
CCAMLR has signed with other regional organisations.

10.14 The Scientific Committee noted the increasing level and importance of cooperation with
these regional organisations. It further noted that the Arrangement with CCSBT came to an end
in January 2022. The Scientific Committee endorsed the extension of the Arrangement with
CCSBT for an additional three years.

10.15 The Scientific Committee noted CCAMLR-41/BG/23, which described the Southern
Ocean Action Plan published in April 2022 providing an initial roadmap to strengthen links
between science, industry and policy in order to address existing gaps in our knowledge and
data coverage. CCAMLR Members are encouraged to further participate in Southern Ocean
Decade activities.

Scientific Committee activities
Priorities for the work of the Scientific Committee and its working groups

11.1 SC-CAMLR-41/10 presented the Report of the Chair of the Scientific Committee on the
CCAMLR Scientific Committee Symposium, noting that it was a well-attended symposium
that provided a forum on the business of the Scientific Committee including progress over the
past five years, an outlook for the upcoming five years, and examination of cross cutting issues.

11.2  The Chair further noted that an important result of the symposium was the review of the
terms of reference for all working groups. Future work plans and terms of reference for the
working groups were revised during each working group and further developed by the Scientific
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Committee (Tables 6 to 10, Annex 11). The Scientific Committee suggested the Secretariat
develop web pages for each working group as well as for the Scientific Committee where this
information could be stored for tracking progress of the plan.

11.3 The Scientific Committee recommended annexing the Report of the Chair of the
Scientific Committee on the CCAMLR Scientific Committee Symposium to the Scientific
Committee report as a record of the important discussions (Annex 4).

11.4 The Scientific Committee endorsed the recommendation that progress reports be
prepared every two years to track items identified as high-priority scientific issues during the
2023-2027 period (SC-CAMLR-41/10, Table 1). The Scientific Committee noted that these
reports will be prepared by the Chair and the conveners and will provide a transparent record
of progress.

11.5 The Scientific Committee endorsed the proposal from the Scientific Committee Chair
to change the structure of its report to the Commission to use spatial areas rather than
administrative topics to streamline the advice from working groups.

11.6 The Scientific Committee reviewed and endorsed proposed workshops for 2023
(Table 11) and the compilation of Secretariat tasks from the working groups and the Scientific
Committee (Table 12).

Second Performance Review

11.7 CCAMLR-41/06 presented an update on the progress on the actions taken by CCAMLR
in response to the Second Performance Review.

11.8  The Scientific Committee noted the summary of outcomes of the Second Performance
Review and that in the last five-year period most actions identified as being the responsibility
of the Scientific Committee were either completed or ongoing. The Scientific Committee
further noted that the implementation of the five-year Strategic Plan enabled a mechanism to
track progress internally. The Scientific Committee considered it appropriate to initiate a new
external performance review when the current five-year period lapses.

11.9  The Scientific Committee recommended the Performance Review results be updated on
the CCAMLR website to provide a transparent record of progress. The Scientific Committee
noted that its Strategic Plan (Annex 4) will also be used to evaluate progress in the future.

CCAMLR Scientific Scholarship Scheme

11.10 Dr A. Makhado (South Africa) announced that the CCAMLR Scientific Scholarship
review panel had only one application submitted for 2022, but that this was an excellent
scholarship candidate. He announced the laureate of the 2022 scholarship: Mauricio Mardones
(Chile), from Universidad de Magallanes, who will analyse the population dynamics and
exploitation status of Antarctic krill near the Antarctic Peninsula through integrated stock
assessment models. He will visit his mentors Dr George Watters and Dr Christian Reiss at
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NOAA Fisheries, La Jolla, USA, as well as Dr César Cardenas at Instituto Antartico Chileno
(INACH), Punta Arenas, Chile, and will attend the WG-EMM-2024 and WG-FSA-2024
meetings to present his results.

11.11 The Scientific Committee congratulated Mr Mardones on his scholarship and noted that
the planned work was relevant to advancing our understanding of krill. The Scientific
Committee further noted that the ability to participate in online meetings had increased
Mr Mardones integration within CCAMLR and the productivity of the CCAMLR scholarship
scheme.

11.12 The Scientific Committee noted that the scholarships awarded during the COVID-19
pandemic had been extended for two years resulting in six continuing scholarships for 2022/23
in addition to the new scholarship. The Scientific Committee further noted that a significant
portion of scholarship funding is contingent on attending an in-person CCAMLR meeting as
well as meeting with mentors, and the ability to do this had been curtailed for the last two years.

Capacity building

11.13 The Ukrainian recipient of travel assistance from the General Capacity Building Fund,
Larysa Samchyshyna, presented a summary of her research activities in SC-CAMLR-
41/BG/06. Ms Samchyshyna thanked the Scientific Committee for the support from the
CCAMLR General Capacity Building Fund for her research activities.

11.14 The Scientific Committee thanked China for providing the China Fund which will
support two new international internships to work on science- or compliance-related tasks in
the coming year. The Secretariat will publish the details of the internships on the CCAMLR
website.

CEMP Special Fund

11.15 The Chair of the CEMP Fund Management Panel, Dr Makhado, reported that no new
applications were received in 2022. Four ongoing projects received funding from the CEMP
Special Fund in 2022. The Scientific Committee noted that the recipients of the four proposals
since 2019 submitted progress reports detailed in SC-CAMLR-41/BG/03.

11.16 The Scientific Committee welcomed the nomination of a new junior CEMP Fund
Management Panel 