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Report of the Thirty-sixth
Meeting of the Scientific Committee
(Hobart, Australia, 16 to 20 October 2017)

Opening of the meeting

1.1 The Scientific Committee for the Conservation of Antarctic Marine Living Resources
met from 16 to 20 October 2017 at the CCAMLR Headquarters in Hobart, Tasmania, Australia.
The meeting was chaired by Dr M. Belchier (UK).

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

1.3 Other Contracting Parties, Bulgaria, Canada, Cook Islands, Finland, Greece, Mauritius,
the Netherlands, Islamic Republic of Pakistan, Republic of Panama, Peru and Vanuatu were
invited to attend the meeting as Observers, but did not attend.

1.4  The Chair also welcomed to the meeting Observers from intergovernmental
organisations the Agreement on the Conservation of Albatrosses and Petrels (ACAP), the
Committee for Environmental Protection (CEP), the Scientific Committee on Antarctic
Research (SCAR) and the Scientific Committee on Oceanic Research (SCOR) 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. Apologies were received from COMNAP. The Chair
encouraged all Observers to participate in the meeting to the extent possible.

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

1.6 The Scientific Committee’s report was prepared using the CCAMLR meetings server,
which allowed rapporteurs and other meeting participants to develop and edit report text, and
supported the workflow associated with the translation and production of the meeting report.

1.7 The report of the Scientific Committee was prepared by C. Darby (UK), A. Dunn (New
Zealand), 1. Forster (Secretariat), O.R. Gode (Norway), S. Grant (UK), E. Grilly (Secretariat),
S. Hain (Germany), J. Hinke and C. Jones (USA), D. Maschette (Australia), S. Parker (New
Zealand), P. Penhale (USA), K. Reid (Secretariat), C. Reiss (USA), L. Robinson (Secretariat),
M. Softker (UK), S. Somhlaba (South Africa), P. Trathan (UK), G. Watters (USA), P. Yates
and P. Ziegler (Australia).

1.8  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.



Adoption of the agenda

1.9  The Scientific Committee discussed the Provisional Agenda which had been circulated
as SC CIRC 17/51 prior to the meeting (1 September 2017). The Agenda was adopted without
change (Annex 3).

Chair’s report

1.10  Dr Belchier noted the significant decisions made by the Commission in 2016, including
the agreement to move to 100% scientific observer coverage in the krill fishery, the protection
of newly exposed areas due to ice-shelf collapse and the establishment of the Ross Sea region
(RSR) marine protected area (MPA), and hoped that the Scientific Committee would maintain
this positive momentum.

Scientific Committee’s work in the 2016/17 intersessional period
1.11  The following meetings had taken place:

(1) the Subgroup on Acoustic Survey and Analysis Methods (SG-ASAM) met in
Qingdao, China, from 15 to 19 May 2017 (Annex 4) and was convened by
Dr X. Zhao (China); 19 participants from 7 Members participated, with 5 papers
tabled

(i) the Working Group on Statistics, Assessments and Modelling (WG-SAM) met in
Buenos Aires, Argentina, from 26 to 30 June 2017 (Annex 5) and was convened
by Dr S. Parker (New Zealand); 42 participants from 13 Members participated,
with 46 papers tabled

(ii1) the Working Group on Ecosystem Monitoring and Management (WG-EMM) met
in Buenos Aires, Argentina, from 10 to 14 July 2017 (Annex 6) and was convened
by Dr M. Korczak-Abshire (Poland); 54 participants from 18 Members
participated, with 58 papers tabled

(iv) the Working Group on Fish Stock Assessment (WG-FSA) met in Hobart,
Australia, from 2 to 13 October 2017 (Annex 7) and was convened by
Dr D. Welsford (Australia); 47 participants from 15 Members participated, with
79 papers tabled

(v) a Workshop on the Scheme of International Scientific Observation (WS-SISO)
was held in Buenos Aires, Argentina, from 3 to 7 July 2017 and was convened by
Mr J. Clark (EU); 31 participants from 13 Members participated, with 13 papers
tabled

(vi) a Ross Sea region MPA Research and Monitoring Plan (RMP) Workshop
(WS-RMP-17) was held in Rome, Italy, from 26 to 28 April 2017 and was
co-convened by Drs M. Vacchi (Italy), G. Watters (USA) and Mr A. Dunn (New
Zealand); 15 Members and 6 Observers participated, with 11 papers tabled.



1.12  Dr Belchier, on behalf of the Scientific Committee, thanked the conveners of
SG-ASAM, WG-SAM, WG-EMM, WG-FSA, WS-SISO and WS-RMP-17, and China,
Argentina and Italy for hosting these meetings in 2017. He also thanked participants for
developing the Scientific Committee’s work in 2016/17 and Members for supporting these
activities.

1.13  Dr Belchier also thanked the Scientific Committee Vice-chairs and working group
conveners for their participation in four intersessional teleconferences during the year that had
greatly assisted in intersessional prioritisation and planning. He also noted that the Report of
the Second Performance Review (PR2) Panel (PR2 Report) (CCAMLR-XXXVI/01) had
suggested formalising this group as a Bureau.

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

2.1 The Scientific Committee reviewed advice from WG-SAM (Annex 5) concerning two
main areas of work:

(i) the estimation of local biomass in research blocks, including the uncertainty
associated with those estimates

(i1) the review of fishery research survey plans.

2.2 In addition, WG-SAM also considered papers on the development and progress of
integrated assessments, future work and other business.

2.3 The Scientific Committee noted advice from WG-SAM regarding the developments
towards an integrated assessment of krill in Subarea 48.1 (Annex 5, paragraphs 2.1 to 2.5) and
endorsed WG-SAM’s advice on improvements to toothfish (Annex 5, paragraphs 2.7 to 2.18)
and icefish stock assessments (Annex 5, paragraphs 2.19 to 2.22).

2.4  The Scientific Committee noted progress on methods for the estimation of local biomass
in research blocks. The Scientific Committee endorsed the proposed changes to the catch per
unit effort (CPUE) by seabed area method for using:

(1)  vulnerable biomass from the reference area
(1) only the open small-scale research units (SSRUs) in the estimation of the reference
Ross Sea seabed area.

2.5  The Scientific Committee noted that many issues discussed by WG-SAM, particularly
regarding the review of research plans, had been taken up by WG-FSA and are further
considered under subsequent agenda items and in the report of WG-FSA (Annex 7).

Acoustic survey and analysis methods

2.6 The 10th meeting of SG-ASAM was held at the Qingdao National Laboratory for
Marine Science and Technology (QNLM), Qingdao, China, from 15 to 19 May 2017.



2.7 The Scientific Committee noted the body of work produced by SG-ASAM that has
become critical to developing the utility of fishing vessel data for inclusion in management
decision processes. The Scientific Committee also thanked the Myriax company for providing
a number of ‘dongles’ for the use of SG-ASAM to allow for the processing and investigation
of acoustic data during the SG-ASAM meeting, and noted that 19 participants from seven
countries were represented at this meeting, indicating the broader engagement of Members in
these issues.

2.8  The Scientific Committee recognised that CCAMLR has a well-established protocol for
krill identification and biomass estimation from scientific acoustic surveys and noted the
considerable success of SG-ASAM over the last several years in demonstrating the utility of
fishing vessels for collecting acoustic data during fishing operations, and for regional area-
based surveys.

2.9 The Scientific Committee further noted that, at present, most technical issues with
respect to the collection of acoustic data from fishing vessels have been resolved, but
encouraged the continued examination of other acoustic frequencies (e.g. 70 kHz) for the
estimation of acoustic biomass, and the automation of this technique further demonstrates the
maturity of the technical aspects of the use of these fishing data. The Scientific Committee also
noted that the progress made in SG-ASAM is crucial for the development of an operational
feedback management (FBM) approach.

2.10  The Scientific Committee considered the advice of SG-ASAM to use the swarm-based
approach for krill density estimation from data collected by krill fishing vessels along transects,
as well as during fishing operations. It noted that the collection of acoustic data by each vessel
in the fishery from at least one nominated transect each month could be useful in understanding
seasonal cycles in krill habitat use.

2.11 The Scientific Committee discussed the relative merits of the swarms method and the
traditional echo integration method for the determination of krill biomass on fishing grounds or
during the sampling of nominated transects. The Scientific Committee agreed that biomass
density, which can be calculated using the swarms method, is sufficiently accurate to be used
with fishing vessels in the fishing grounds, and included a number of data-processing steps to
ensure that data collected and processed using automated techniques would be of high quality.

2.12  The Scientific Committee discussed issues related to the spatial and temporal scales of
sampling and how that will inform the development of FBM approaches. The Scientific
Committee noted the various spatial scales, from krill hotspots to large scale (i.e. the CCAMLR
2000 Krill Synoptic Survey of Area 48), over which acoustic data are collected, and the utility
of these data at these scales for the provision of advice to the Commission. The Scientific
Committee also discussed that further development of the use of fishing vessel data will need a
more integrated and coordinated approach to the collection of that data.

2.13  The Scientific Committee agreed that the progress made by SG-ASAM is substantial
and that future progress in the use of acoustic data will require that WG-EMM or the Scientific
Committee deliver a management scheme for the krill fishery that could utilise the data being
collected by fishing vessels. Such a scheme could include use of these data in an integrated
FBM approach, but that in some cases the data may be directly useful in the interim risk
assessment approach approved by CCAMLR. The Scientific Committee noted that in 2019 a
joint meeting of SG-ASAM and WG-EMM is scheduled during the WG-EMM meeting to
discuss issues regarding the use of the acoustic data collected by fishing vessels.



2.14 Dr S. Kasatkina (Russia) noted that acoustic surveys/observations on board fishing
vessels should be aimed at obtaining reliable data on krill biomass dynamics and distribution
in subareas and fishing grounds over the whole fishing season. Dr Kasatkina noted that the
methodology for acoustic surveys/observations on fishing vessels (calibration of echosounders,
formats for data collection) should provide maximum compatibility with the acoustic data
provided by scientific research vessels. Moreover, with the lack of data from research vessels,
the acoustic data collection on fishing vessels should be considered as a potential source of
information on krill distribution in Subareas 48.1-48.3 for developing FBM, in particular, the
proposal to use acoustic survey data on fishing vessels for assessment models for krill in
Subarea 48.1 (Annex 5, paragraph 2.5).

2.15 DrKasatkina noted that, in her estimation, it is scientifically unfounded to focus acoustic
surveys conducted on fishing vessels on estimating density indices based on krill swarms
delineation. Using Echoview software for acoustic data collection and processing provides raw
datasets that can be used to estimate krill density by interval and swarm indices. Dr Kasatkina
suggested that data collection on krill swarms must be viewed as part of the analysis of acoustic
information obtained on board fishing vessels. Dr Kasatkina also indicated that spatial and
temporal variability in the types of aggregated and non-aggregated krill distributions on a
fishing ground over the fishing season should be quantified.

2.16 The Scientific Committee noted that the usefulness of the swarm-based approach has
been demonstrated by data collected from research vessels in Subarea 48.3 (Fielding et al.,
2014) and by data collected from a fishing vessel in Subarea 48.1 (WG-EMM-17/40). The
Scientific Committee endorsed the plan of SG-ASAM to conduct comparative studies between
the standard interval-integration method and the swarm-based approach (Annex 4,
paragraph 6.3).

Harvested species
Krill resources

3.1 The Scientific Committee noted the deliberations related to krill resources that took
place at WG-EMM (Annex 6, paragraphs 2.1 to 3.110). It welcomed the wide-ranging
discussions that covered important advances in a number of topics. In reviewing these
discussions, the Scientific Committee focused on those issues that required a decision.

Krill fishery update

3.2 The Scientific Committee noted an error in paragraph 2.9 in the report of WG-EMM
(Annex 6). It clarified that the allocation of the trigger level for Subarea 48.1 (155 000 tonnes
as specified in Conservation Measure (CM) 51-07) was not reached until July 2017 (not the
trigger level as presented in Annex 6).

3.3 The Scientific Committee noted that fishing for krill had occurred in Subarea 58.4 for
the first time since 1996. China reported a catch of 9 tonnes in Division 58.4.1 and 504 tonnes
in Division 58.4.2. The Scientific Committee noted that this represented a large change in
fishery dynamics relative to recent years, where fishing has occurred exclusively in Area 48.



3.4  The Scientific Committee also noted that catches reported by China were reduced in
Area 48 in relation to the previous fishing season. The Scientific Committee sought to
understand the reasons for this lower catch, and whether future catches were expected to
change, as well as information on what products were being developed from current catches.

3.5  Dr Zhao reported that catches during the 2016/17 season were lower than for the
2015/16 season for multiple reasons, including inherent difficulties in fishing for krill, the
presence of salps on fishing grounds that restricted vessel operations, fewer vessels
participating in the fishery and diversion of one vessel for exploration of fishing grounds in
Subarea 58.4. He added that three Chinese vessels were expected to fish for krill in the coming
year in Area 48 and Subarea 58.4. Current catches are used primarily for krill meal for animal
feed, krill oil, as well as a small amount for direct human consumption.

Catch reporting for the continuous fishing system

3.6  The Scientific Committee noted the discussion at WG-EMM on catch reporting for
vessels utilising the continuous fishing system (Annex 6, paragraphs 2.1 to 2.7). It recognised
that the spatial/temporal accuracy of catch reporting for such vessels could be improved and
noted that Norway has developed plans to address issues of accuracy (SC-CAMLR-
XXXVI/11).

3.7  The Scientific Committee welcomed information from Norway (SC-CAMLR-
XXXVI/11) that it intends to improve accuracy by:

(1) designing field studies to measure the delay between krill entering the net and
appearing in the holding tank

(i1) calibrating holding tank volume against flow-scale measurements

(ii1) investigating possibilities of attaching a quantitative echosounder that
continuously measures density in the trawl mouth

(iv) reporting on these issues during WG-EMM-18 and at the Scientific Committee
meeting in 2018.

3.8  The Scientific Committee also thanked Norway regarding its intention (SC-CAMLR-
XXXVI/11) to analyse historical data in order to address:

(1) variability and accuracy of reported catches with particular focus on potential bias
caused by the processing routines aboard the vessel

(i) impacts on the representation of spatial distribution of catches when merging two-
hour reports to four-, six-, eight- and 12-hour catches

(ii1) statistical uncertainty associated with the estimated effects of the combination of
catches for different time intervals

(iv) spatial displacement of catches using various time lags between the time krill
enters the trawl and when the catch appears in the holding tank



(v) comparison of acoustic data recorded during fishing and catch reported by two-
hour periods to understand the spatial variability associated with various delays in
the reported catches.

3.9  The Scientific Committee recalled that the intent of two-hourly reporting for vessels
utilising the continuous fishing system was to emulate the spatial and temporal accuracy of
conventional vessels. It agreed that it was not able to identify whether Norwegian vessels
utilising the continuous fishing system were compliant with CMs 21-03 and 23-06 and therefore
referred the matter to the Standing Committee on Implementation and Compliance (SCIC).

Net monitoring cables

3.10 The Scientific Committee recalled that the use of net monitoring cables may be
beneficial for the collection of scientific data associated with actual fishing operations
(SC-CAMLR-XXXV, Annex 6, paragraph 2.24) and agreed that if Members wished to trial
such systems, a full research proposal, similar to that presented by Norway (WG-FSA-16/38),
would be required.

3.11 The Scientific Committee noted that due to logistical difficulties the agreed trials by
Norway had not been completed (Annex 6, paragraphs 3.1 to 3.7). Nevertheless, it endorsed the
recommendations of WG-EMM (Annex 6, paragraphs 3.4 and 3.6) that trials be continued
under the conditions previously agreed (SC-CAMLR-XXXYV, paragraphs 4.10 and 4.11).

Risk assessment for krill

3.12 The Scientific Committee welcomed the work from Australia on developing a
preliminary risk assessment for the krill fishery for Divisions 58.4.1 and 58.4.2, in response to
the reinitiation of commercial krill fishing in this region (Annex 6, paragraphs 3.109 and 3.110).
It recognised that the risk assessment framework provided a flexible method for incorporating
both quantitative and qualitative data.

3.13  The Scientific Committee noted the difference between model-based and design-based
effects on analysis is an area of active discussion in statistics, and noted that the characteristics
of different data layers could usefully be reviewed by WG-SAM.

Consideration of ‘swarm-based’ approach in acoustic assessments

3.14 The Scientific Committee considered aspects of the ‘swarm-based’ approach for
acoustic assessments (Annex 4), in particular, whether the frequency of the echosounder used
has implications for interpreting outputs from the approach.

3.15 The Scientific Committee noted that although there is a ‘dB differencing’ step in the
automated procedure for the swarm-based approach, it was retained to enable future
applications. At present, the default setting of the dB-difference window is very wide (-20 to
20 dB) so that it is actually ineffective. This makes the swarm-based approach more flexible,



so that data from most of those commonly used echosounder frequencies have the potential to
be used to provide useful information for fishery management, provided that the echosounders
are functioning properly. The Scientific Committee also noted that acoustic estimation may be
frequency sensitive, and the current standard frequency for krill biomass estimation is 120 kHz
according to the CCAMLR protocol for acoustic surveys, although SG-ASAM is investigating
the potential for using 70 kHz (Annex 4, paragraphs 2.16 and 6.6).

3.16 The Scientific Committee agreed that the swarm-based method was a useful approach
and encouraged Members to continue data collection from commercial vessels. It requested that
SG-ASAM consider further analyses comparing the ‘conventional” and swarm-based methods
in the context of how CCAMLR might use commercial vessel acoustic data to generate
management advice.

Experimental approach to krill fishing

3.17 The Scientific Committee welcomed SC-CAMLR-XXXVI/09 which proposed that
WG-EMM evaluate the potential for developing an experimental framework which could be
implemented within coastal zones to help study how krill movement and predation interact in
the presence and absence of fishing. It noted that such an approach had the potential to help
inform management strategies for krill, facilitating understanding of krill retention and
replenishment (krill flux). It noted that the approach had the potential to help increase
understanding of functional overlap, as well as spatial overlap between krill predators and the
fishery.

3.18 The Scientific Committee recognised that an experimental approach would need to
consider a variety of krill predators (including seabirds, marine mammals and fish) and that
multiple areas and seasons should be considered in order to ensure an ecosystem-centred
approach was integral to such a study. It recognised that any experimental framework would
need to have clear hypotheses established, including procedures for determining how
conclusions were evaluated. The Scientific Committee agreed that any such experimental
framework would need to be undertaken in the context of the precautionary approach and that
it might be considered in the context of the developing risk assessment framework and FBM
for krill.

3.19 The Scientific Committee agreed that acoustic data from fishing vessels can be very
useful for management purposes. It noted that when using such data in the design of an
experimental framework, distinct differences in the nature of the krill fishery compared with
other small-pelagic fisheries that operate further north, would need to be considered.

3.20 The Scientific Committee agreed that an important consideration for WG-EMM would
be the need to evaluate sites both within the traditional fishing grounds (e.g. Bransfield Strait,
or to the north of Coronation Island), as well as outside these areas.

3.21 The Scientific Committee noted that a considerable amount of work relevant to krill
management is under consideration by WG-EMM, including FBM, the krill risk assessment
and the Domain 1 MPA proposal for spatial management. The Scientific Committee noted the
need to clarify how these approaches would interact and suggested that all strategies could be
consolidated into one initiative, as a way of moving forward.



3.22 The Scientific Committee discussed how detailed consideration of a consolidated
approach, including an experimental approach, could be integrated into the work plan for
WG-EMM, and concluded that it might be undertaken at the planned joint meeting of
WG-EMM and SG-ASAM scheduled for 2019. It also recognised that ideas could be progressed
during the regular meetings of WG-EMM prior to such a detailed discussion.

Additional approach to feedback management

3.23 The Scientific Committee considered SC-CAMLR-XXXVI/BG/20 which identified an
additional approach to FBM for the krill fishery. The proposal focused on regulating krill fisheries,
based on changes in the prey-field for land-based predators, as estimated from acoustics recorded
on board fishing vessels in relation to model-based requirements of land-based predators from
neighbouring colonies. The Scientific Committee welcomed the initiative, noting some similarities
to the proposal previously put forward for Subarea 48.2. It therefore encouraged coordination
among the various approaches in order to ensure efficient progress towards developing a practical
FBM approach, particularly as it relates to the review of CM 51-07, due to expire in 2021.

3.24 The Scientific Committee also considered SC-CAMLR-XXXVI/15 and the suggestion
to undertake a new large-scale synoptic survey, recognising that the last such survey was carried
out in 2000. It noted the intention of Russia to contribute towards the design and implementation
of such a survey, as well as its objective of ensuring such data contribute towards a practical
FBM approach (paragraphs 16.1 and 16.2).

3.25 The Scientific Committee noted that the development of an FBM approach would
benefit from coordination among Members to advance experimental work to improve
understanding of potential impacts of fisheries and predators on krill stocks. Experimental
approaches to understand such interactions may also depend on the participation of fishing
vessels. The Scientific Committee noted that there is a clear need to engage with the fishery to
ensure the necessary coordination to conduct such experiments. The Scientific Committee also
recalled several general topics identified by WG-EMM in 2015 (e.g. SC-CAMLR-XXXIV,
Annex 6, Tables 2, 3 and 4) that should be addressed to advance an FBM approach.

3.26  The Scientific Committee also recalled that development of an FBM approach could
proceed in a step-wise fashion, and that advancing from simple approaches through to more
fully developed approaches was appropriate as data and understanding of fishery—predator—krill
interactions improve.

ASOC

3.27 The Scientific Committee welcomed a report by ASOC with suggestions for the
Scientific Committee to retain a precautionary approach to managing the krill fishery. Those
suggestions included:

(1) anew survey to update the CCAMLR-2000 Survey

(i) areview of the CCAMLR Ecosystem Monitoring Program (CEMP)

(ii1)) a workshop, to be hosted by ASOC, to advance development of FBM

(iv) an investigation of by-catch of crystal krill (Euphausia crystallorophias) in the
krill fishery.



3.28 The Scientific Committee thanked ASOC for the report and noted the plans for a large-
scale survey (paragraph 13.6), that a review of CEMP would be useful once clear data
requirements for an FBM approach were agreed, the proposal for a future workshop on FBM
(paragraph 13.8) and the recommendation for expanded reporting of non-target catch in the krill
fishery (Annex 6, paragraphs 2.18 and 2.19). The Scientific Committee also noted that work to
develop an FBM approach was core work of the Scientific Committee and its working groups,
and there would need to be consideration how the proposed ASOC FBM workshop would fit
within the work of the Scientific Committee.

Fish resources

3.29  The catch limits agreed by the Scientific Committee for 2017/18 are provided in Table 1
with the details provided in the subsequent paragraphs.

Assessment of fish resources
Champsocephalus gunnari
C. gunnari in Subarea 48.3

3.30 The fishery for mackerel icefish (Champsocephalus gunnari) in Subarea 48.3 operated
in accordance with CM 42-01 and associated measures. In 2016/17, the catch limit for
C. gunnari was 2 074 tonnes. Fishing early in the season was conducted by one vessel using
midwater trawls and the total reported catch was 66 tonnes as of 28 September 2017. Details of
this fishery and the stock assessment of C. gumnari are contained in the Fishery Report
(www.ccamlr.org/node/75667).

3.31 The Scientific Committee noted that the updated assessment of C. gunnari in
Subarea 48.3 was based on the random stratified bottom trawl survey, and that a bootstrap
procedure was applied to the survey data to estimate the demersal biomass of C. gunnari in this
subarea. The bootstrap estimated the median demersal biomass at 91 531 tonnes, with a one-
sided lower 95% confidence interval (CI) of 47 424 tonnes. A catch limit of 4 733 tonnes for
2017/18 and 3 269 tonnes for 2018/19 would ensure at least 75% biomass escapement after a
two-year projection period.

Management advice

3.32 The Scientific Committee recommended that the catch limit for C. gunnari be set at
4 733 tonnes for 2017/18 and 3 269 tonnes for 2018/19 in Subarea 48.3.

C. gunnari at Kerguelen Islands (Division 58.5.1)

3.33  The Scientific Committee noted the discussions set out in Annex 7, paragraphs 3.7 and 3.8,
relative to the assessment of C. gunnari in Division 58.5.1. In particular, it agreed that the
CCAMLR decision rule yielded a catch limit of 3 081 tonnes for 2017/18 and 2 753 for 2018/19.

10


http://www.ccamlr.org/node/75667

C. gunnari at Heard Island (Division 58.5.2)

3.34 The fishery for C. gunnari in Division 58.5.2 operated in accordance with CM 42-02
and associated measures. In 2016/17, the catch limit for C. gunnari was 561 tonnes. Fishing
was conducted by one vessel and the total reported catch up to 28 September 2017 was
523 tonnes. Details of this fishery and the stock assessment of C. gunnari are contained in the
Fishery Report (www.ccamlr.org/node/75667).

3.35 The Scientific Committee noted the WG-FSA-17 discussions and recommendations set
out in Annex 7, paragraphs 3.9 to 3.12. An updated short-term assessment was conducted in a
generalised yield model (GYM), using the one-sided bootstrap lower 95% confidence bound of
total biomass of 3 901 tonnes of age 1+ to 3+ fish from the 2017 survey and fixed model
parameters. Estimates of yield indicate that 526 tonnes of icefish could be taken in 2017/18 and
395 tonnes in 2018/19.

Management advice

3.36 The Scientific Committee recommended that the catch limit for C. gunnari be set in
2017/18 at 526 tonnes and at 395 tonnes in 2018/19 in Division 58.5.2.

Issues common to C. gunnari assessments

3.37 The Scientific Committee noted a suite of issues common to C. gunnari assessments in
Annex 7, paragraphs 3.3 to 3.19, and endorsed the recommendation of WG-FSA that a standard
set of diagnostic plots and information be included in each of the assessments of C. gunnari
relating to the survey and assessment. These are set out in Annex 7, paragraph 3.13.

Dissostichus spp.
Dissostichus eleginoides in Subarea 48.3

3.38  The fishery for Patagonian toothfish (Dissostichus eleginoides) in Subarea 48.3 operated
in accordance with CM 41-02 and associated measures. In 2016/17, the catch limit for
D. eleginoides was 2 750 tonnes and the total reported removal was 2 192 tonnes. Fishing in
the current season finished on 14 September 2017 (www.ccamlr.org/node/75667).

3.39 The Scientific Committee noted Annex 7, paragraphs 3.24 and 3.26, describing updated
information used in the assessment and additional priority work on the likelihood profiles from
the time series of cohorts of tagged fish.

3.40 The assessment estimated unfished spawning biomass (Bo) at 83 200 tonnes (95% CI:
79 000—88 100 tonnes), spawning stock biomass (SSB) of 42 200 tonnes (38 900—52 600 tonnes)
and a stock status in 2017 of 0.51 (0.49-0.53). The long-term catch limit that satisfied the
CCAMLR decision rules was 2 600 tonnes.
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Management advice

3.41 The Scientific Committee recommended that the catch limit for D. eleginoides in
Subarea 48.3 be set at 2 600 tonnes for 2017/18 and 2018/19 based on the results of this
assessment.

Dissostichus spp. in Subarea 48.4
D. eleginoides in the South Sandwich Islands (Subarea 48.4)

3.42 The fishery for D. eleginoides in Subarea 48.4 operated in accordance with CM 41-03
and associated measures. The catch limit for D. eleginoides in Subarea 48.4 in 2016/17 was
47 tonnes and 28 tonnes were taken (www.ccamlr.org/node/75667).

3.43  The Scientific Committee noted Annex 7, paragraphs 3.29 to 3.31, describing updated
information used in the assessment, migration of D. eleginoides, a recommendation of further
review of the stock hypothesis and future work.

Management advice

3.44 The Scientific Committee recommended that the catch limit for D. eleginoides in
Subarea 48.4 be set at 26 tonnes for 2017/18 and 2018/19 based on the results of this assessment.

Dissostichus mawsoni in the South Sandwich Islands
(Subarea 48.4)

3.45 The fishery for Antarctic toothfish (Dissostichus mawsoni) in Subarea 48.4 operated in
accordance with CM 41-03 and associated measures. The catch limit for D. mawsoni in
Subarea 48.4 in 2016/17 was 38 tonnes, of which 19 tonnes were taken.

3.46  An additional upper catch limit of 18 tonnes was also allocated for an effort-limited
survey (WG-FSA-16/40 Rev. 1), of which 17 tonnes were taken (www.ccamlr.org/node/75667).

Management advice

3.47 The Scientific Committee recommended that the catch limit for D. mawsoni in
Subarea 48.4 be set at 37 tonnes for 2017/18 based on the results of the assessment.

3.48 The catch limit for the UK survey in this subarea is given in paragraph 3.98.

D. eleginoides in Division 58.5.1 inside the French EEZ
3.49 The fishery for D. eleginoides in Division 58.5.1 is conducted in the French exclusive

economic zone (EEZ). Details of the fishery and the stock assessment are contained in the
Fishery Report (www.ccamlr.org/node/75667).
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3.50 The wupdated assessment model estimated Bo at 223 980 tonnes (95% CI:
205 030245 900 tonnes), with the biomass in 2017 at 143 700 tonnes (123 060—-167 030 tonnes).
Estimated SSB status was 0.64 (0.60—0.68).

3.51 The Scientific Committee agreed that the catch limit set by France of 5 050 tonnes in
2017/18, which allows for average depredation rates (313 tonnes, based on the average of the
estimated depredation from the 2003/04 season to the 2015/16 season), is consistent with the
CCAMLR decision rules for the model runs presented.

D. eleginoides in Division 58.5.1 outside the French EEZ
Management advice

3.52 No new information was available on the state of fish stocks in Division 58.5.1 outside
areas of national jurisdiction. The Scientific Committee, therefore, recommended that the
prohibition of directed fishing for D. eleginoides, described in CM 32-02, remain in force in
2017/18.

D. eleginoides in Division 58.5.2

3.53 The fishery for D. eleginoides in Division 58.5.2 operated in accordance with CM 41-08
and associated measures. Details of the fishery and the stock assessment are contained in the
Fishery Report (www.ccamlr.org/node/75667).

3.54 The Scientific Committee noted Annex 7, paragraphs 3.45 to 3.52, describing updated
information used in the assessment, changes in the assessment model structure, and a request
that WG-SAM review the impact of the selectivity assumptions on the proportion of cryptic
biomass, including its relation to maturity at age. The Scientific Committee further noted that
the assessment now includes a parameter that accounts for movement of D. eleginoides between
Divisions 58.5.1 and 58.5.2.

3.55 The updated assessment model led to a smaller estimate of By than that obtained in 2015,
with an estimate of 77 286 tonnes (95% CI: 71 492-84 210 tonnes). Estimated SSB status was
0.61 (0.58-0.64). Despite the smaller biomass, changes to the model compared to 2015, in
particular its higher productivity, with the updated maturity parameters, meant that the catch
limit that satisties the CCAMLR decision rules has increased from 3 405 tonnes to 3 525 tonnes.

Management advice

3.56 The Scientific Committee recommended that the catch limit for D. eleginoides in
Division 58.5.2 be set at 3 525 tonnes for 2017/18 and 2018/19 based on the outcome of this
assessment.
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D. eleginoides in Subarea 58.6 inside the French EEZ

3.57 The fishery for D. eleginoides at Crozet Islands is conducted within the French EEZ and
includes parts of Subarea 58.6 and Area 51 outside the Convention Area. Details of this fishery
and the stock assessment are contained in the Fishery Report (www.ccamlr.org/node/75667).

3.58 The wupdated assessment model estimated Bo at 56 810tonnes (95% CI:
50 750—63 060 tonnes), with the biomass in 2017 at 37 900 tonnes (32 030—44 400 tonnes).
Estimated SSB status was 0.67 (0.63—0.70).

3.59 The Scientific Committee agreed that the catch limit set by France of 1 100 tonnes in
2017/18, which allows for average depredation rates (527 tonnes, based on the average of the
last three years), is consistent with the CCAMLR decision rules for the model runs presented.

D. eleginoides in Subarea 58.6 outside the French EEZ
Management advice

3.60 No new information was available on the state of fish stocks in Subarea 58.6 outside
areas of national jurisdiction. The Scientific Committee, therefore, recommended that the
prohibition of directed fishing for D. eleginoides, described in CM 32-02, remain in force in
2017/18.

New and exploratory finfish fisheries
Research coordination and prioritisation

3.61 The Scientific Committee recalled that PR2 identified the need to focus fish stock
research in exploratory fisheries toward investigating stock distribution and productivity, and
to coordinate this research within and across related management areas (CCAMLR-XXXV1/01,
Recommendation 81). The Scientific Committee also noted a lack of strategy across some areas
in developing research proposals.

3.62 The Scientific Committee considered the feasibility of proposals where individual
Members have notified to undertake research in multiple subareas/divisions, since they may not
have the capacity to complete milestones of the research when commitments are spread across
multiple research programs. It further noted that a track-record of submitting of research outputs
to working groups, including data and sample analyses, is an important consideration when
evaluating research proposals, in particular, where individual Members have notified to
undertake research in multiple areas in the same season.

3.63 Dr Kasatkina emphasised that the priority of scientific programs should be based on
their effectiveness. Therefore, clarification is needed on over how many years of the program
existence its effectiveness should be assessed, and whether the continuation of the program is
possible without an assessment of its effectiveness and data quality. She also noted the necessity
to clarify the measure of proponent capacity to complete milestones of multiple research
programs.
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3.64 The Scientific Committee recommended that priority should be given to the completion
of research programs already in place over new research proposals.

3.65 The Scientific Committee requested that the Commission provide advice on its
consideration of the progression of activities targeting toothfish across the Convention Area,
and guidance on the strategy to be followed.

3.66 Dr R. Werner (ASOC) provided the following statement:

‘ASOC is concerned about the spread of research and exploratory fishing in the
Convention Area and the failure of some research programs to deliver meaningful
research outcomes.

ASOC shares the concern of WG-SAM that research and exploratory fishing is
increasing faster than the data required to evaluate the impacts on stocks. This
compromises the ability of the Commission to manage impacts of these activities. The
Working Group recognised limitations in the processes for developing research plans
in data-poor areas and the reporting of information from this research. WG-FSA
recognised that research programs proposed under CM 24-01 needed to clearly
describe specific research objectives, as they may be exempt from other conservation
measures.

We are also concerned that Members conducting research fishing in new areas can
reduce future options for spatial protection in these areas before conservation values
have been assessed.

ASOC welcomes WG-FSA raising the bar on research programs by developing
procedures for proposals and reporting on research plans in data-poor fisheries. ASOC
also supports the proposals by the USA and the Secretariat to increase the transparency
and harmonise research fishing conservation measures.’

3.67 The Scientific Committee noted CCAMLR-XXXVI/29, which proposed the
establishment of an exploratory fishery in Subarea 88.3. The proposal is on the basis that fishing
conducted under CM 24-01 is subject to a more limited set of compliance and mitigation
requirements than fishing conducted under CM 21-02 (i.e. exploratory fisheries).

3.68 Dr Kasatkina noted that the research plan for Subarea 88.3 proposed by the Republic of
Korea and New Zealand for the next three years will provide additional data relating to
CM 21-01, paragraph 1, and recommended that the status of the fishery in Subarea 88.3 be
revisited after consideration of the materials from this research plan.

3.69 Some Members noted that the objectives of the research and the scale of the catch
proposed, as well as the fact that toothfish removals in this subarea have occurred since 1997,
indicated regulation of activities under the exploratory fisheries conservation measures would
be consistent with CCAMLR’s regulatory framework. The Scientific Committee requested that
the Commission consider this matter.

3.70  The Scientific Committee also noted CCAMLR-XXXVI/27, which proposed changes
to CM 21-02 aimed at harmonising CCAMLR’s approach to activities targeting toothfish. The

Scientific Committee noted similarity in the objectives of fishing activities conducted under
CMs 21-02 and 24-01, and that WG-SAM and WG-FSA conduct reviews of these proposals in
the same way.

15



Evaluation of research proposals

3.71 The Scientific Committee noted that criteria based on CM 24-01, Annex 24-01/A,
format 2, were applied to evaluate research proposals submitted under CMs 21-02 and 24-01 in
Area 48, Area 58 and Subarea 88.3 (Annex 7, paragraph 4.7 and Tables 4 to 6).

3.72  The Scientific Committee agreed that these criteria and tables are a useful approach to
evaluate and summarise research proposals in data-poor toothfish fisheries. The Scientific
Committee recommended that new or modified proposals in future years should directly address
these criteria.

3.73 The Scientific Committee recalled work carried out in the Ross Sea to estimate the
survival and detection rates of tagged fish by vessels (Annex 7, paragraph 3.68; Mormede and
Dunn, 2013) and noted that these estimates can be used as part of the evaluation process for
research proposals.

3.74  The Scientific Committee noted that some research proposals were substantively revised
during WG-SAM and WG-FSA meetings. It agreed that WG-SAM and WG-FSA should
evaluate and provide comment on proposals submitted by the submission deadlines for these
meetings. The submitted proposals, together with comments by the working groups, should
then be forwarded to the Scientific Committee for consideration.

3.75 The Scientific Committee noted the ongoing discussions about gear selectivity and
standardisation of effort between trotlines and Spanish longline and autoline (Annex 5,
paragraphs 4.22, 4.39 and 4.41; Annex 7, paragraphs 4.19 and 4.20), and that the effect of gear
type will depend on the research question asked (SC-CAMLR-XXXV, Annex 7,
paragraphs 4.55 to 4.61). The Scientific Committee noted that WG-FSA-18 will include a focus
topic to address the following points (Annex 7, paragraph 4.20):

(1)  design-based versus model-based approaches to gear standardisation
(i) performance of tag releases and recaptures associated with gear type

(ii1)) approaches to consolidate effort between different gear types for CPUE
evaluations

(iv) characterisations of gear types, such as bait types or hook types and line length
and number of hooks.

Catch limits in research blocks

3.76  The Scientific Committee noted that WG-FSA-17 had developed a trend analysis
decision framework for setting catch limits in research blocks (Annex 7, paragraphs 4.28
to 4.38). The Scientific Committee agreed that this decision framework provides:

(1)  aclear and transparent approach to setting catch limits in research blocks

(1) a standardised mechanism for transition from catch limits based on the CPUE by
seabed area biomass estimates to catch limits based on Chapman biomass
estimates
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(iii

) feedback mechanisms to adjust catch limits in response to temporal trends in
biomass estimates

(iv) reduction to potential large interannual variation in catch limits.

3.77 The Scientific Committee recommended that the following rules be applied in the
calculation of catch limits (Annex 7, paragraph 4.33):

Apply a 4% exploitation rate to the Chapman and/or CPUE by seabed area biomass
estimates, including up to the most recent season in which sampling has been completed
for each research block (B4%):

IF the trend was stable —

- if adequate recaptures, use the B4% from the most recent Chapman estimate
- otherwise use the B4% from the most recent CPUE by seabed area estimate.
IF the trend was declining —

- use the current catch limit x 0.8 (regardless of adequate recaptures or not).
IF the trend was increasing —

- if adequate recaptures, use the B4% from the most recent Chapman estimate
- otherwise use the B4% from the most recent CPUE by seabed area estimate.

IF the trend was too short, too variable, or trends between abundance indices are in
conflict —

- if adequate recaptures, use the B4% from the most recent Chapman estimate
- otherwise use the B4% from the most recent CPUE by seabed area estimate

AND constraining any changes in the proposed catch limit to be not more than a
20% increase or decrease from the current catch limit.

3.78 The Scientific Committee acknowledged that elements of the trend analysis decision
framework used in calculating catch limits could be improved and further clarified and

requested
following

(1)

(i)

(iii

that WG-SAM and WG-FSA evaluate and refine these rules, by considering the
as priority work:

management strategy evaluations (MSEs) underlying the establishment of the
trend analysis decision framework for providing advice on catch limits (this is a
priority topic for WG-SAM-18)

the method for evaluation of trends be better formalised by WG-SAM in 2018

) provide stand-alone documentation of the trend analysis decision framework
within working group reports and relevant Fisheries Reports

(iv) that additional work should be conducted to examine the applicability of the trend

analysis decision framework when survey designs change (e.g. changes in fixed
effort surveys, or changes in participating vessels).
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Relationships with other management areas

3.79 The Scientific Committee noted SC-CAMLR-XXXVI/BG/18 which summarised
progress on the two-year program of exploratory fishing provided for by the South Pacific
Regional Fisheries Management Organisation (SPRFMO) Conservation and Management
Measure (CMM) 4.14. Preliminary results from that voyage were reported to the Scientific
Committee in 2016 (SC-CAMLR-XXXV/BG/32). Toothfish catch was comprised entirely of
D. mawsoni, of which ~85% were male and in spawning or spent condition. These data were
consistent with the current stock hypothesis for D. mawsoni growth and movement (Hanchet et
al., 2008), and have provided the first direct observations of spawning D. mawsoni from the
Ross Sea region. Information collected during the first voyage has now been shared with
CCAMLR and the catch data had been used in the stock assessment of D. mawsoni in the Ross
Sea region.

3.80 The Scientific Committee highlighted the importance of understanding stock linkages
across CCAMLR and SPRFMO areas, and noted that Australia is commencing a genetic project
to investigate D. mawsoni stock delineation and linkages throughout the CCAMLR region and
adjacent management regions (Annex 7, paragraph 4.108).

Progress towards assessments
Area 48 stock hypothesis

3.81 The Scientific Committee noted the WG-FSA discussions with respect to proposals
investigating D. mawsoni life history in Area 48, particularly in respect of the lack of a regional
stock hypothesis for Area 48. Such a hypothesis will facilitate regional coordination, without
which research in this area is unlikely to deliver, within a realistic timeframe, the objectives of
the Commission.

3.82  The Scientific Committee noted that the multi-Member CCAMLR workshop proposed
by Germany for February 2018 was considered a format that would help deliver such a stock
hypothesis before the next meetings of WG-SAM and WG-EMM (paragraph 13.21).

Research proposals in Area 48

3.83  The Scientific Committee noted the discussion at WG-FSA (Annex 7, paragraphs 4.53
to 4.59) on the proposal by Ukraine to conduct longline research for Dissostichus spp. in
Subarea 48.1.

3.84 Following a review using the agreed criteria (Annex 7, Table 4), WG-FSA had noted
that the proposal was in need of further development. Particularly, the Scientific Committee
noted that WG-FSA concluded that although some WG-SAM recommendations were
implemented, details of potential stock identity, biological sampling and the types of analyses
proposed were still missing.

3.85 The Scientific Committee noted the number of proposals submitted by Ukraine and
enquired about the ability to carry out research and capacity to deliver outcomes by this Member.
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3.86 Dr K. Demianenko (Ukraine) presented updated information on the survey proposal, in
particular noting the distribution in relation to trawl surveys conducted in the area by Germany
and the USA. It was noted that aiming to provide high standards of data collection, Ukraine
proposes to replace a vessel in this proposal (it is planned to use the vessel Koreiz, which has
multiannual experience in the Antarctic fishery), and a video recording of tagging procedures
will be implemented. He stressed that research on toothfish in Subarea 48.1 will take into
account the data-poor status of this marine area, in particular concerning toothfish. It was
proposed to establish a catch limit of 40 tonnes for this research. He also noted that Ukraine
would withdraw its proposals in Subareas 58.4 and 88.3 to concentrate its research efforts in
Subareas 48.1 and 48.2.

Subarea 48.2

3.87 The Scientific Committee noted the discussion at WG-FSA (Annex 7, paragraphs 4.60
to 4.63) on a plan by Chile to continue the longline research survey for Dissostichus spp. in
Subarea 48.2 (WG-FSA-17/27).

3.88 Following a review using the agreed criteria (Annex 7, Table 4), WG-FSA concluded
that, while the proposal included a vessel that had not fished within the CCAMLR area before,
it did have experience in fishing in the Chilean national toothfish fishery and that the national
observer has extensive experience in the Chilean national tagging program. In addition,
although the proposal has a data collection plan for by-catch, it currently did not consider the
impacts of the research on by-catch species. The proposal was coordinated with Ukraine and
operational agreements were reached for this season.

3.89 The Scientific Committee recommended that the Chilean survey be conducted in
2017/18, in coordination with Ukraine, which was conducting research in the same area.

3.90 The Scientific Committee noted the discussion at WG-FSA (Annex 7, paragraphs 4.64
to 4.67) on a plan by Ukraine to continue the longline research for Dissostichus spp. in
Subarea 48.2 (WG-FSA-17/31).

3.91 Following a review using the agreed criteria (Annex 7, Table 4), WG-FSA concluded
that, while the proposed vessel has multiple years of experience, it has also had relatively low
effective tag survival rates (WG-FSA-17/36, Table 6). In addition, although the proposal has a
data collection plan for by-catch, it is not currently looking at the impacts of the research on
by-catch species.

3.92 The Scientific Committee recommended that the Ukrainian survey in Subarea 48.2
continue in 2017/18 in coordination with Chile, which was conducting research in the same
area.

3.93 The proposals from Chile and Ukraine were coordinated with operational agreements
reached for the 2017/18 season.

3.94 The Scientific Committee recommended that the existing 75 tonne catch limit be applied
as the precautionary catch limit for the research proposed by Chile and Ukraine.

3.95 Chile and Ukraine noted the advice in Annex 7, paragraph 4.69.
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3.96 The Scientific Committee noted the discussion at WG-FSA (Annex 7, paragraphs 4.64
to 4.67) on a proposal by the UK to continue research investigating the connectivity of
Dissostichus spp. distributions between Subareas 48.2 and 48.4 (WG-FSA-17/45).

3.97 The Scientific Committee noted that the proposal met all of the agreed review criteria at
WG-FSA (Annex 7, Table 4).

3.98 The Scientific Committee recommended that the survey continue in 2017/18, with
research catch limits of 23 tonnes in the eastern area of Subarea 48.2 and 18 tonnes in the
southern area of Subarea 48.4.

3.99 Following its advice from 2016, based on the stock hypothesis that the established
fishery in Subarea 48.4 is likely to be the northern component of a larger stock of D. mawsoni
distributed across Subareas 48.2 and 48.4, the Scientific Committee recommended that the
catch limit for this survey area should be considered separate from the catch limit in the
established fishery for D. mawsoni in Subarea 48.4.

Subarea 48.5

3.100 The Scientific Committee noted a Russian proposal for a three-year longline survey in
the eastern region of the Weddell Sea (WG-FSA-17/25). The survey proposed to collect
biological data and undertake tagging to estimate the stock status of D. mawsoni in
Subarea 48.5.

3.101 The Scientific Committee recalled that WG-SAM and WG-FSA had yet to have the
opportunity to review analyses, previously requested by Scientific Committee (SC-CAMLR-
XXXIII, paragraph 3.232; SC-CAMLR-XXXIV, paragraphs 3.271 and 3.272), on the catch
rates in Subarea 48.5 from the surveys undertaken by Russia in 2013 and 2014. Consequently,
WG-SAM, WG-FSA and the Scientific Committee were unable to provide advice on this
proposal.

3.102 The Scientific Committee referred to its previous advice for this research recommending
that the data concerned remain quarantined until such time that a complete analysis has been
undertaken and submitted for consideration by WG-SAM, WG-FSA and the Scientific
Committee.

Subarea 48.6

3.103 The Scientific Committee noted the discussion at WG-FSA (Annex 7, paragraphs 4.77
to 4.82) on a plan by Japan and South Africa to continue the longline research survey for
Dissostichus spp. in Subarea 48.6 (WG-FSA-17/10).

3.104 The Scientific Committee noted that following a review using the agreed criteria
(Annex 7, Table 4), WG-FSA concluded that while the proposed vessels have multiple years of
experience, they have unknown effective tag survival rates. Furthermore, there have been
ongoing issues to complete research due to either accessibility of the research block or fishing
capacity, including commitments elsewhere.
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3.105 The Scientific Committee noted that research in research block 486 4 had been
incomplete in 2017, due to the vessel moving to research block 486 5 and raised the issue of
priorities for the research block sampling.

3.106 Mr Somhlaba noted that ice conditions were such that research block 486 5 had become
available for the first time in several years, and that the research block had therefore been given
priority to obtain some evidence supporting the stock structure hypothesis that toothfish moves
in the east—west direction along this area, over completion of the research in research
block 486 4, while the ice conditions were suitable. He noted that in the 2017/18 season the
vessels would be prioritising research blocks 486 4 and 5 at the start of the research and then
working north to the other research areas.

3.107 The Scientific Committee noted the discussion at WG-FSA (Annex 7, paragraphs 4.83
to 4.86) on a proposal by Norway to conduct a longline research survey for Dissostichus spp.
in Subarea 48.6 (WG-FSA-17/61).

3.108 Following a review using the agreed criteria (Annex 7, Table 4), WG-FSA concluded
that, while the majority of the criteria were met by the proposal, in some form, there was
insufficient detail of objectives and milestones within the proposal to determine and evaluate
the likelihood of success.

3.109 The Scientific Committee noted that, based on a revised proposal, the future inclusion
of an ice-strengthened vessel, in an expanded research plan for this area, would address the
capacity issues that the research conducted by Japan and South Africa were experiencing.

3.110 Dr Kasatkina noted that the research proposal submitted by Norway proposed research
that would be conducted using autoline gear with varying line lengths and numbers of hooks
compared to the trotline gear types used by the research conducted by South Africa. In addition,
she noted that the Norwegian proposal on survey design had prospecting characteristics, rather
than the proposals of Japan and South Africa which targeted recapture of tagged toothfish.
Consequently, she considered that the analysis of data collected by different vessels would be
problematic.

3.111 The Scientific Committee noted that the Norwegian proposal was still being developed
and that analysis of data collected by multiple gear types had been used successfully to provide
tag-based estimates of local population biomass and also to provide advice to the Scientific
Committee on stock dynamics, based on standardised CPUE analysis (WG-FSA-17/16;
Annex 7, paragraphs 4.103 to 4.107).

Management advice

3.112 The Scientific Committee recommended that research by Japan and South Africa in this
subarea should continue, focussing on D. mawsoni in research blocks 486 2 to 486 5 and that
the catch limits for 2017/18 for this subarea be applied as shown in Table 1.
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Area 58
Dissostichus spp. in Divisions 58.4.1 and 58.4.2

3.113 The Scientific Committee noted that WG-FSA-17 had reviewed papers on research
conducted in Divisions 58.4.1 and 58.4.2 (Annex 7, paragraphs 4.88 to 4.108).

3.114 Dr Kasatkina noted that implementation of research programs in Subarea 58.4
(Divisions 58.4.1 and 58.4.2) is based on data collection by several vessels in each research
block. These vessels operate using different gear types, line lengths and numbers of hooks, and
these are an important consideration in relation to estimates of biomass, tagging data and stock
structure and productivity parameters. Gear effect might be a critical factor for efficiency and
reliability of multi-year programs in Subarea 58.4. Dr Kasatkina highlighted that it is needed to
clarify efficiency of this multi-year survey and the quality of the results obtained. Such an
analysis 1s necessary to assess the appropriateness of continuing programs and developing
approaches for improving the methodology for data collection.

3.115 The Scientific Committee recalled similar discussions relating to the use of different
longline gear types in research plans (Annex 7, paragraph 4.114). It noted analyses of catch
rates and catch composition in which gear type and other factors have been included (Annex 7,
paragraphs 4.103 to 4.105), and recommended a focus topic during WG-SAM-18 to address
issues associated with gear effects.

3.116 The Scientific Committee noted that WG-FSA-17 had reviewed a joint research plan
prepared by Australia, France, Japan, the Republic of Korea and Spain (WG-FSA-17/18 Rev. 1;
Annex 7, paragraphs 4.112 to 4.115).

3.117 The Scientific Committee agreed that the research plan in WG-FSA-17/18 Rev. 1, and
advice relating to Macrourus by-catch (paragraph 3.147), is appropriate to achieve the research
objectives.

3.118 The Scientific Committee noted that the research proponents intended to adopt a similar
approach for the initial research catch allocation to that adopted in previous years (Table 2).
The Scientific Committee noted that notifying Members will confirm whether they intend to
pursue research by SC CIRC by 1 January 2018. If any Member is not able to confirm that it
will pursue research, its allocation will be evenly redistributed amongst the other notifying
Members that have confirmed they will pursue research. If any Member has not commenced
research activities by 1 February 2018, its allocation will also be evenly redistributed amongst
the Members that have commenced research activities, or by another means agreed by all
Members that have commenced research activities.

3.119 The Scientific Committee noted that WG-FSA-17 also evaluated a separate research
plan prepared by Ukraine (WG-FSA-17/33; Annex 7, paragraphs 4.117 to 4.121). It was further
noted that during the meeting Ukraine withdrew its intention to conduct research in
Division 58.4.2 in the 2017/18 season.
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Management advice

3.120 The Scientific Committee noted that the catch limits for research blocks in
Divisions 58.4.1 and 58.4.2 were calculated using the trend analysis decision framework
(paragraph 3.77) and recommended that they be applied as shown in Table 2.

D. eleginoides in Division 58.4.3a

3.121 The Scientific Committee noted that WG-FSA-17 had reviewed a joint proposal by
France and Japan to continue research in Division 58.4.3a (WG-FSA-17/55; Annex 7,
paragraphs 4.123 to 4.127) and agreed that this research proposal is appropriate to achieve the
research objectives.

Management advice

3.122 The Scientific Committee noted that catch limits were calculated using the trend analysis
decision framework (paragraph 3.77) and recommended that they be applied as shown in
Table 1.

D. eleginoides Division in 58.4.4

3.123 The Scientific Committee noted that WG-FSA-17 had reviewed a joint proposal by
France and Japan to continue research in Division 58.4.4b (WG-FSA-17/11; Annex 7,
paragraphs 4.128 and 4.130) and agreed that it is appropriate to achieve the research objectives.

Management advice

3.124 The Scientific Committee noted that catch limits were calculated using the trend analysis
decision framework (paragraph 3.77) and recommended that they be applied as shown in
Table 1.

Area 88
Subarea 88.1 and SSRUs 882A—B

3.125 The Scientific Committee considered the discussions by WG-FSA on tagging
performance differences among vessels and the potential effects on stock assessment (Figures 1
and 2 and Annex 7, paragraphs 3.69 to 3.73). The Scientific Committee expressed concern
about the notable differences in the relative survival of tagged fish among vessels and gear
types and sought additional information to understand these differences to improve the quality
of tagging data.
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3.126 The Scientific Committee recommended WG-SAM consider further development of the
diagnostics developed in Figures 1 and 2 using methods developed by Mormede and Dunn
(2013), including further investigations showing the time series of how the quality of tagging
performance by individual vessels, and how the quality of tagging datasets used in assessments,
have progressed through time. The Scientific Committee noted that this methodology may also
be applicable to other areas where research fishing includes multiple vessels.

3.127 The Scientific Committee recommended that information be provided by Members
describing the procedures used to train observers and crew to tag toothfish so that tagging
practices could be reviewed. This information, as well as information requested by the ‘vessel
tagging notification pro forma’ (Annex 8), could be provided as part of the fishery notification
for new and exploratory fisheries for each vessel (CM 21-02) and for research proposals
involving conducting toothfish tagging under CM 24-01.

3.128 The Scientific Committee noted that the purpose of the pro forma was for data collection
and not for compliance, however, it recommended that observer reports include an indication
if the tagging procedures described in the pro forma were followed in practice.

3.129 The Scientific Committee also recommended that video documentation of the tagging
procedures being applied on each vessel operating under a notification under CM 21-02 or
under CM 24-01 targeting toothfish with longlines be submitted to WG-FSA for review,
perhaps as a standalone paper. The Scientific Committee noted that photographs of large
numbers of tagged fish would not be necessary (Annex 7, paragraph 3.73).

3.130 The Scientific Committee noted that it would be important to provide training materials
in the languages in use by vessel crew and observers tagging toothfish, and undertook to collect
and collate this information using the tagging pro forma.

3.131 The Scientific Committee noted the discussion on management of catch limits where
many vessels were competing for a relatively small catch limit, noting that an overrun of 56%
occurred in SSRUs 881B, C, G in the north of the Ross Sea in 2016/17, but that it is a generic
issue that could easily occur in the Ross Sea region special research zone (SRZ) or in other
areas (Annex 7, paragraphs 3.94 to 3.97).

3.132 The Scientific Committee noted that effort limitation may be an option to manage small
catch limits, recalling that crab fisheries within CCAMLR had imposed an effort limitation to
constrain research catches in the past (CM 74/XIl, paragraph 2). However, the mechanism of
effort control was by agreement among participating Members.

3.133 The Scientific Committee recommended further development of robust metrics that
identified vessels providing high-quality data as one option to constrain the amount of fishing
effort (i.e. Annex 7, Figure 5). The Scientific Committee noted that the capacity management
issue was raised as part of the CCAMLR performance review, and that the inability to manage
small catch limits could impact on the ability of the Scientific Committee to provide robust
management advice.

3.134 Using the north of the Ross Sea as an example, the Scientific Committee noted that
additional information is available from vessels, such as their previous catch rates in the area
and the number of hooks they have set but remain to be hauled (as included in daily effort
reporting). The Scientific Committee recommended that this information be used to more
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accurately estimate the time expected to reach the catch limit (Annex 7, paragraphs 3.94
to 3.97). If this analysis was conducted for all vessels that enter the area, a closure date could
be generated at the start of the fishery. Following a status summary at the predicted date, the
fishery closure date could be extended until the catch limit has been reached.

3.135 The Scientific Committee considered that a more integrated approach to manage small
toothfish catch limits would be useful to develop, but that current methods are designed to
spread effort, prevent localised depletion and minimise bias in stock assessments.

3.136 The Scientific Committee noted two proposals by Russia and Ukraine to conduct
toothfish research in the SRZ of the RSRMPA.

3.137 The Scientific Committee recommended that research proposals submitted to work in
the SRZ of the RSRMPA should be clearly linked to the RMP for the area (Annex 7,
paragraph 3.107). The Scientific Committee also endorsed the recommendation of WG-FSA
that research catches in the SRZ should be allocated from the SRZ catch limit to ensure that the
objective of limiting the exploitation rate in the SRZ is preserved (Annex 7, paragraph 3.114).

Management advice

3.138 The Scientific Committee recommended that the catch limit be set at 45 tonnes for the
2017/18 Ross Sea shelf survey and 65 tonnes for the 2018/19 Ross Sea shelf survey and that the
catch limits are deducted from, and not additional to, the Ross Sea region catch limit (Table 1).

3.139 The Scientific Committee recommended that following the procedure outlined in
CM 91-05, the catch limit for the Ross Sea region (Subarea 88.1 and SSRUs 882A—B) in the
2017/18 season be 3 157 tonnes, with 467 tonnes allocated to the SRZ, 591 tonnes north of
70°S, 2 054 tonnes south of 70°S and 45 tonnes for the Ross Sea shelf survey (Table 1).

SSRUs 882C-H

3.140 The Scientific Committee noted that to further progress the stock assessment in
SSRUs 882C-H, better coordination was needed for at-sea operations to improve spatial
overlap to recapture tagged fish, and analytical efforts to age existing otoliths from catches in
specific years (Annex 7, paragraphs 3.119 to 3.126; Table 1). The Scientific Committee noted
that an informal arrangement between Members would be trialled to coordinate at-sea activities,
and that this would be coordinated by New Zealand with the eight Members notified to fish in
the subarea.

3.141 The Scientific Committee recommended that the research plan in place for
SSRUs 882C-H continue for the 2017/18 season following Scientific Committee advice from
2016 (SC-CAMLR-XXXV, Annex 7, paragraph 3.125; Table 1).

Subarea 88.3

3.142 The Scientific Committee recommended the catch limits for the Korean and New
Zealand joint research plan in Subarea 88.3 be endorsed (Annex 7, paragraph 4.147; Table 1).

25



Fish and invertebrate by-catch

3.143 The Scientific Committee noted that in 2016/17 research undertaken by Australia and
Spain in research block 5841 6 in Division 58.4.1was not completed due to exceeding the 16%
by-catch limit for Macrourus spp.

3.144 The Scientific Committee noted that the existing move-on rule for by-catch in
Division 58.4.1 should be explored to assess whether modifications in the move-on rule may
help avoid or mitigate Macrourid by-catch whilst still allowing vessels to continue fishing for
the purposes of research in research block 5841 6 in the future. The Scientific Committee also
noted that this evaluation should include consideration of the relationship between the move-on
rules and the spatial distribution of Macrourids.

3.145 The Scientific Committee noted that by-catch will be a focus topic at WG-FSA-18 and
asked Members to provide analyses to that meeting that may assist in reviewing the move-on
rules, including reviewing their relevance and origins.

3.146 The Scientific Committee also requested that the Secretariat provide a summary of the
implementation of move-on rules to WG-FSA-18.

3.147 The Scientific Committee recommended that the by-catch limits for Macrourids in
Divisions 58.4.1 and 58.4.2 be retained at 16% of the D. mawsoni catch limit for 2017/18 and
that multi-Member research proposals should be reviewed in 2018 to account for areas of high
by-catch.

3.148 To enable better avoidance and mitigation of Macrourid by-catch, the Scientific
Committee recommended removal of the research grid in research block 5841 6 and proposed
structuring research fishing in that block in a similar manner as in other research blocks within
Division 58.4.1 without research grids. Each Member would distribute fishing effort across a
range of depth strata (<1 000, 1 001-1 500, 1 501-2 000 m) with at least five longlines in each
depth strata, deployed in accordance with the minimum separation distances in CM 41-01,
Annex 41-01/B.

3.149 The Scientific Committee recommended updated catch limits by area for Macrourids,
skates and other species in the Ross Sea region, consistent with the implementation of the
RSRMPA (CM 91-05). The by-catch limits, using the recommended toothfish catch limit for
the Ross Sea region of 3 157 tonnes, are shown in Annex 7, Table 8.

3.150 The Scientific Committee noted that there may need to be consequential changes as a
result of the introduction of CM 91-05 (2016), and that CM 33-03, governing the limitation of
by-catch in new and exploratory fisheries, may need to be reviewed. The Scientific Committee
also noted the difference in the definition of management areas defined in CM 33-03 and those
defined by CM 41-09. The Scientific Committee noted that this could be resolved by copying
paragraphs 3, 4, 5 and 6 from CM 33-03 to CM 41-09, and the reference to CM 33-03 be
removed from paragraph 6 in CM 41-09.

3.151 The Scientific Committee noted that the move-on rule defined in CM 33-03,
paragraph 6, should be applied at the SSRU level for Subarea 88.1.
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Incidental mortality arising from fishing operations
Incidental mortality of seabirds and marine mammals associated with fisheries

4.1 The Secretariat provided an update on incidental mortality of seabirds and marine
mammals in CCAMLR fisheries during the 2016/17 season as of 10 October 2017 (WG-FSA-
17/58 Rev. 2).

4.2 The Scientific Committee noted the discussions on incidental mortality associated with
fishing (IMAF) in Annex 7, paragraphs 6.24 to 6.37, including consideration of current levels
of seabird interactions, the use of streamer lines and methods of extrapolation of seabird
mortalities from observer reports in the whole Convention Area, and the current season-
extension trial in Division 58.5.2.

4.3 The Scientific Committee noted the extrapolated incidental mortality of 116 seabirds in
all CCAMLR longline fisheries in 2017 was the second-lowest on record and comprised white-
chinned petrel (Procellaria aequinoctialis, 93%), southern giant petrel (Macronectes giganteus,
4%) and grey petrel (Procellaria cinerea, 3%). The incidental mortality of three white-chinned
petrel, one chinstrap penguin (Pygoscelis antarctica), and one unidentified bird were reported
in trawl fisheries in the Convention Area in 2017. Marine mammal mortalities comprised three
southern elephant seal (Mirounga leonina) in longline fisheries, and one Antarctic fur seal
(Arctocephalus gazella) in finfish trawl fisheries (Table 3).

44 The Scientific Committee endorsed the recommendation to include the matter of seabird
mortalities not associated with fishing gear as a prospective topic of mutual interest with the
CEP and ACAP.

4.5  The CEP noted that at present, the issue of seabird mortality not associated with fishing
gear was not a point of close consideration for the CEP, but as this is a matter of interest to the
Scientific Committee, the CEP would consider how to assist in the development of this mutual
topic of interest between SC-CAMLR and the CEP.

4.6  The Scientific Committee considered SC-CAMLR-XXXVI/BG/23, a proposal to
modify CM 25-02 such that the instruction to longline fishing vessels to deploy streamer lines,
while setting longlines, is removed for vessels that use longline weighting according to
CM 24-02. The proponents highlighted the effectiveness of longline weighting (CM 24-02) in
reducing seabird mortalities and suggested that this instruction in CM 25-02 was obsolete and
the conservation measure should be updated.

47  The Scientific Committee recalled the discussion at WG-FSA (Annex 7,
paragraphs 6.31 to 6.33), noting that that current best practice for mitigating seabird interactions
during setting of longline gear was to use both streamer lines and longline weighting, in line
with advice of ACAP. The Scientific Committee recommended that CM 25-02 should remain
in place unmodified.

4.8  ACAP noted that its advice on seabird mitigation remains that in addition to other
measures such as night setting, a combination of both line weight and scaring lines is most
effective. The advice is based on reducing the risk area through increasing the sink rate of baited
hooks, and defending the risk area through bird-scaring lines to reduce attacks on baited hooks,
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an approach often referred to as the ‘shrink and defend’ approach. The effectiveness of this
approach has been demonstrated widely in both demersal and pelagic longlines.

4.9  COLTO noted that its members work towards improving seabird mitigation devices and
agreed with the conclusions of WG-FSA.

Marine debris

4.10 The Scientific Committee considered WG-FSA-17/02 and SC-CAMLR-XXXVI/BG/35
summarising the marine debris monitoring program in the Convention Area and the
contribution of the UK. The papers reviewed the occurrence of plastic debris on beaches and in
seabird colonies, as well as entanglements of marine mammals, noting that the frequency of
debris on beaches and seabird colonies is lower than previously, although still remaining an
issue in the CAMLR Convention Area.

4.11 The Scientific Committee noted that marine debris data was submitted by three
Members (South Africa, UK and USA), and thanked those Members that had submitted data.
The Scientific Committee encouraged more Members to participate in marine debris
monitoring, including developing potential links with the CEP and COMNAP in expanding
engagement across more sites and national programs (see SC-CAMLR-XXXV, Annex 7,
paragraph 8.38).

4.12  ASOC presented SC-CAMLR-XXXVI/BG/29:

‘ASOC identified marine debris as a continuing threat to the Southern Ocean ecosystem

and microplastics as a serious and emerging threat to the CCAMLR area. ASOC
recognised the previous work of CCAMLR in the mitigation and monitoring of marine
debris. However, in the past year, there has been evidence of the entanglement of seals

in debris and seabird interactions with debris. There is frequent deposition of domestic
and fishing-related debris on sub-Antarctic and Antarctic islands. However, where this
debris comes from, how it is distributed and the impacts of ingestion or entanglement of
debris on individuals and populations is virtually unknown in the CCAMLR area. ASOC
proposes CCAMLR Members facilitate research beyond documenting the occurrence of
marine debris onshore to identify the at-sea distribution and impacts of debris in the
Southern Ocean. The trend that microplastic concentrations are higher in areas
adjacent to Antarctic bases and shipping activity in the CCAMLR area is a serious and
emerging problem in the Antarctic. Microplastics pose a risk to marine wildlife on all
trophic levels, including zooplankton. Except for SC-CAMLR-XXXVI/BG/29,

microplastics are absent in the submissions to the CCAMLR meeting this year. This is

of concern for ASOC, and a collaborative approach between CCAMLR and the CEP to

eliminate the microplastic pollution of the Southern Ocean from local sources is

recommended. ASOC recognised that a SCAR Expert/Action Group would be a positive

development, and noted that tools like the plankton recorder have taken themes of
microplastics on a global scale and have been used for many years, including in the
Southern Ocean. ASOC notes that the CEP did not, at present, give consideration to

monitoring marine debris, and that marine debris could be documented in the CCAMLR

SISO logbooks. ASOC acknowledges that longline gear loss is reported.’
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4.13 The CEP noted that, at present, the issue of monitoring marine debris in the marine
environment was not a point of close consideration for the CEP, but as this is a matter of interest
to the Scientific Committee, the CEP could consider how to assist, in conjunction with SCAR
and COMNAP, including through information relating to marine plastics that may be derived
from land-based sources and national programs and touristic activities in the Antarctic.

4.14 The Scientific Committee recalled that the facility to record marine debris is given in
the new SISO CCAMLR logbooks, and that WG-FSA had recommended the inclusion of gear
loss as part of the annual report on marine debris in the Convention Area. The Scientific
Committee encouraged its Members conducting research fishing activities in the Convention
Area to consider coordinating sampling for microplastics with their national programs.

4.15 The Scientific Committee further noted that on the question of microplastics, the
continuous plankton recorder has been deployed within the Convention Area for many years
by several Members and is likely to provide an important contribution to studies on
microplastics globally and providing a baseline of microplastic levels in the Southern Ocean.

Spatial management of impacts on the Antarctic ecosystem
Bottom fishing and vulnerable marine ecosystems

5.1 Nine Members (Australia, France, Japan, Republic of Korea, New Zealand, Norway,
Russia, Ukraine and Uruguay) submitted preliminary assessments of the potential for proposed

bottom fishing activities to have significant adverse impacts on vulnerable marine ecosystems
(VMESs).

5.2 The Scientific Committee recalled that CM 22-06 requires Members to submit
preliminary bottom fishing assessments for all fishing activities. Consistent with CM 22-06,
paragraph 7(iv), a preliminary assessment does not need to be submitted if a preliminary
assessment has already been submitted for the vessel and the associated gear configurations for
a prior fishing season, and the information submitted in the preliminary assessment would
continue to apply in the upcoming fishing season. CM 22-06 also requires that Members submit
preliminary bottom fishing assessments for review by the Scientific Committee at least three
months prior to the annual meeting of the Commission. For the 2017/18 fishing season, three
Members (France, Korea and Ukraine) submitted their assessments after this deadline.

5.3  The Scientific Committee is required to advise the Commission on whether proposed
bottom fishing activities would contribute to having significant adverse impacts on VMEs
(CM 22-06, paragraph 7ii). However, neither the Scientific Committee nor WG-FSA had
sufficient time to review Members’ preliminary assessments for the 2017/18 fishing season.
Therefore, the Scientific Committee agreed that:

(i)  preliminary bottom fishing assessments remain valuable for tracking changes in
the cumulative footprint of bottom fishing activities

(i1) its processes to review and comment on preliminary bottom fishing assessments
should be improved and automated where possible

(ii1) time to develop such improvements and evaluate preliminary bottom fishing
assessments should be included in future agendas of WG-FSA.
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Marine protected areas
Domains 3 and 4 — Weddell Sea

5.4  The Scientific Committee considered four papers under this topic: SC-CAMLR-
XXXVI/10, BG/24, BG/25 and BG/28. It also noted discussions related to the Weddell Sea
MPA that took place at WG-EMM (Annex 6, paragraphs 5.1 to 5.14).

5.5 Germany presented updates to the scientific background and development of the
Weddell Sea MPA proposal (SC-CAMLR-XXXVI/BG/28), which include updated analyses of
relevant data layers, an updated D. mawsoni habitat model, further explanation of the influence
of the cost layer and testing of the robustness of Marxan analyses through a range of protection-
level scenarios. SC-CAMLR-XXXVI/BG/28 also indicated that data layers had been re-
projected into an equal-area projection, and a simpler (non-recursive) Marxan approach would
replace the previous Marxan approach used, however, these recommendations were not yet
included in the document. Germany noted that 75 new data maps (including maps depicting
data availability) had been circulated via the Weddell Sea MPA e-group.

5.6  The Scientific Committee welcomed these updates, noting the considerable progress
made during the past year. It noted that the proponents had been responsive to Members’
questions and commentary, particularly in relation to recommendations made by WG-EMM,
WG-SAM and WG-FSA. It agreed that the continued engagement of interested Members,
particularly on contributing relevant datasets, is critical to further progress the proposal.

5.7  The Scientific Committee agreed that the proposed CCAMLR Workshop for the
Development of a D. mawsoni Population Hypothesis for Area 48 (paragraph 13.22), to be held
in Berlin, Germany (February 2018), would make an important contribution to the MPA
planning process for the Weddell Sea and encouraged Members to participate.

5.8  Thediscussion of SC-CAMLR-XXXVI1/10, BG/24 and BG/25 focused on the following
issues:

(1) consistency of approaches for data-rich and data-poor areas, and suitability of
Marxan for use across both data-rich and data-poor areas within one analysis

(i1) availability of data for areas east of the prime meridian in the Weddell Sea MPA
planning area, taking into account the new maps (made available via the Weddell
Sea MPA e-group) showing the spatial distribution of additional ecological and
environmental data considered in the Weddell Sea MPA planning process

(i11)) consideration of ecological north—south connections, including the migration of
higher-trophic level predators

(iv) further discussion and agreement of protection target figures for toothfish habitat
(v) consideration of sea-ice, and accessibility of areas for monitoring
(vi) consideration of the commercial potential of dominant fish species

(vii) analysis of potential threats to ecosystems and biodiversity, including from
climate change.
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5.9  The Scientific Committee noted that some of these issues could be addressed during the
2018 Workshop on Spatial Management (SC-CAMLR-XXXVI/BG/40).

5.10 Dr Kasatkina noted that there are populations of dominant fish species in the Weddell
Sea that are of commercial importance or potential commercial importance: D. mawsoni, spiny
icefish (Chaenodraco wilsoni), P. antarctica and Antarctic rockcod (Trematomus eulepidotus)
(SC-CAMLR-XXXVI/BG/24). Research programs are needed in order to further determine the
commercial potential of these fish species, as well as to assess their stocks and future rational
use. She noted that a proposal for the establishment of an MPA in the Weddell Sea should be
complemented by these materials. Dr Kasatkina also noted that MPA boundaries should be
clarified in compliance with sea-ice conditions for vessel navigation being a fundamental factor
for the successful completion of assigned research tasks in designated areas (SC-CAMLR-
XXXVI/BG/25).

5.11 Regarding consistency between MPA proposals, the Scientific Committee recognised
that Members may have different objectives and approaches in relation to MPAs, but that
CM 91-04 and the Convention itself provide a framework for ensuring basic consistency in the
foundations for MPAs.

5.12 Regarding methodologies, the Scientific Committee also recalled the advice of the
Commission that Marxan, a decision support tool, is endorsed as one feasible method for
undertaking systematic conservation planning (CCAMLR-XXVII, paragraph 7.2).

5.13  The Scientific Committee recalled that bioregionalisation can be used as a basis for
designing representative MPAs (CCAMLR-XXVII, paragraph 7.2) in order to achieve specific
conservation objectives.

5.14  The proponents thanked Members for the views expressed during discussions on the
development of the Weddell Sea MPA proposal, and will continue to engage with all Members
to further discuss and clarify these issues.

South Orkney Islands southern shelf MPA

5.15 The Scientific Committee considered SC-CAMLR-XXXVI1/BG/26, which commented
on scientific and legal aspects of the South Orkney Islands southern shelf (SOISS) MPA and
the harmonisation of CM 91-03 with the requirements of CM 91-04.

5.16 The UK noted that new research, including a benthic survey, predator tracking studies
and acoustic surveys, had been initiated across the South Orkney Islands region during the last
review period, and that results from this research had been submitted to WG-EMM, with further
results to be submitted when available. Argentina highlighted three cruises that had been
undertaken in the SOISS MPA region relating to key ecosystem processes, including variations
in early stage krill larva abundance, the results of which had been submitted to WG-EMM, and
its intention to continue developing these studies.

5.17 Regarding harmonisation with CM 91-04, the UK noted that the intention was to
develop a management plan and an RMP as part of the review process scheduled for 2019.

5.18 Some Members recalled that the MPA checklist developed by Japan could provide
useful guidance in preparing and reviewing MPA proposals.
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Domain 1

5.19 The Scientific Committee considered nine documents relevant to the development of an
MPA in Planning Domain 1: CCAMLR-XXXVI/17, XXXVI/18, XXXVI/19, BG/10, BG/11,
BG/12, BG/21, BG/22 and BG/27.

5.20  Argentina and Chile introduced a preliminary proposal to establish an MPA in Planning
Domain 1 (hereafter identified as the DIMPA). The proposal is the outcome of an inclusive,
multinational process that started in 2012 and included three international meetings plus
discussions by WG-EMM (Annex 6, paragraphs 4.1 to 4.24). The collaborative effort produced
large volumes of data and information that were compiled and analysed to develop the DIMPA
proposal, which is based on 143 spatial data layers and associated conservation targets.

521 The proposed DIMPA aims to conserve biodiversity by achieving eight specific
conservation objectives. These specific objectives are consistent with the general objectives for
CCAMLR MPAs stipulated in CM 91-04 and comprise protection of:

(1) representative examples of benthic habitats

(i) representative examples of pelagic habitats

(ii1)) important benthic processes

(iv) large-scale pelagic ecosystem processes

(v) important areas for bird and mammal life cycles
(vi) important areas for fish life cycles

(vil) important areas for zooplankton life cycles
(viii) rare or unique habitats.

5.22  The proponents used Marxan to identify priority areas for conservation (PACs, Figure 3)
in Planning Domain 1. The PACs occur in three ecoregions: southwestern Antarctic Peninsula
(SWAP), northwestern Antarctic Peninsula (NWAP) and South Orkney Islands (SOI).
Argentina and Chile noted that the consideration of appropriate protection for the PACs will be
important to achieving the conservation of marine living resources. The ecological importance
of the PACs is highlighted independent of any fishing activities that occur in the planning
domain.

5.23  Argentina and Chile proposed preliminary boundaries for the DIMPA that are designed
to protect PACs in each ecoregion and to take account of the potential threats posed by climate
change and the krill fishery (Figure 4). Protection of PACs in the SWAP would primarily aim
to mitigate the impacts of climate change, while protection of PACs in the NWAP and SOI
would mostly aim to minimise the risk that krill fishing might negatively affect the marine
ecosystem.

5.24 The preliminary DIMPA proposal includes a combination of General Protection Zones
(GPZs, no-take zones in which research fishing would be permitted but commercial fishing
would be prohibited) and Special Fishery Management Zones (SFMZs, zones in which
commercial fishing would be permitted). The proponents developed these zones by considering
spatial variability across the three ecoregions, and the zones comprise a spatial strategy to
balance protection priorities with the development of a sustainable krill fishery. The proponents
stressed that important coastal areas for birds, mammals, fishes and zooplankton life cycles are
included in GPZs named ‘NWAP-Foraging grounds’ and ‘SOI-Benthic.’
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5.25 The proponents of the DIMPA clarified that they had introduced their preliminary
proposal in the absence of a draft conservation measure to allow more Members and Observers
to become involved in the planning process. Argentina and Chile thus invited Members and
Observers to discuss the proposal and help improve the DIMPA with an aim towards drafting
a conservation measure in the near future.

5.26  The Scientific Committee thanked Argentina and Chile for completing a large volume
of work and agreed that the proponents made substantial and useful progress to develop an
MPA in Planning Domain 1. The primary architects of the proposed DIMPA were recipients
of CCAMLR scholarships, and the Scientific Committee noted their efforts exemplified the
success of the scholarship scheme. Other Members also contributed to the proposal (e.g. by
providing data, analyses and useful ideas), and the Scientific Committee recognised these
efforts as well.

5.27 With respect to the DIMPA proposal, the Scientific Committee recognised that:
(1) the proposal was developed in an inclusive and transparent manner
(i1) the scientific background for the proposal was comprehensive and appropriate

(ii1)) the PACs identified from Marxan analyses undertaken by the proponents were
justified by data and appropriate

(iv) in the context of climate change, it is important to have PACs along the latitudinal
gradient with a duplication of ecoregional features between them integrating the
different environmental gradients

(v) further consideration of fishing activities (e.g. either by applying a cost layer in
Marxan sharing the experiences with other users (Annex 6, paragraph 5.12); or by
evaluating the potential displacement of fishing effort; or by identifying areas
where displaced fishing activities might otherwise occur) (Annex 6,
paragraph 4.8) is needed to develop an agreed set of boundaries

(vi) further consultation with industry experts and non-governmental organisation
(NGO) representatives would likely improve the proposal.

5.28 The Scientific Committee endorsed the advice of WG-EMM (Annex 6, paragraph 4.16)
and agreed that there is a need to coordinate the various existing and proposed fishery-
management approaches in Planning Domain 1. The DIMPA should be coordinated with the
SOISS MPA (CM 91-03), krill catch limits at regional (Subareas 48.1 to 48.4) and subarea
scales (CMs 51-01 and 51-07 respectively), protection for areas exposed by ice-shelf retreat
(CM 24-04), the prohibition on fishing for most finfish (CM 32-02) and the development of
FBM (CM 51-07).

5.29 Several other issues relevant to the DIMPA proposal require additional consideration.
These include:

(i) rationalising the size of the proposed MPA with achievement of its specific
conservation objectives and Members’ other interests such as fishing
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(1) estimating the contemporary distribution and biomass of krill throughout Planning
Domain 1

(ii1) providing additional evidence that the proposed MPA can mitigate the effects of
climate change or that the proposed MPA includes reference areas that are useful
to study such effects

(iv) providing additional evidence that the proposed MPA could decrease the risks of
krill fishing having a negative impact on the ecosystem

(v) considering further data layers and conservation targets related to fishes

(vi) developing priorities for a research and monitoring plan to accompany the
proposed MPA.

5.30 Dr Kasatkina noted that the MPA proposal for Domain 1 did not provide any evidence
of threats from the fishery and climate changing to marine living resources or biodiversity of
the Domain 1 region which require the protection and urgency of providing this protection.
Moreover, potential threats from human activities regulated by effective conservation measures
on the base of the precautionary and ecosystem approaches are very low, and protection against
climate change cannot be achieved by MPA.

5.31 Dr E. Marschoff (Argentina) explained that fishery considerations were not included at
the stage of definition of objectives to maintain the transparency of the process, as well as that
the precautionary principle does not require demonstration of perceived threats in order to be
applied.

5.32 Argentina and Chile acknowledged that further work remains to more thoroughly
consider fishing within the context of the DIMPA, coordinate development of the DIMPA with
efforts to assess the risks of krill fishing and advance FBM, and develop priorities for an RMP.
The proponents of the DIMPA thus proposed that the Scientific Committee form an expert
group (via an e-group) to advance such work while taking account of Members’ varying
interests. It was proposed that this expert group be convened by representatives from Argentina
and Chile and be composed of two representatives from each interested Member, two experts
representing the fishing industry and two experts from NGOs.

5.33  Argentina and Chile further proposed that the expert group operate under three terms of
reference listed in SC-CAMLR-XXXVI/19. The expert group would facilitate coordination and
communication related to the DIMPA, identify a clear workflow to address several topics of
work (e.g. to address specific concerns and issues raised by WG-EMM) and report on work and
progress to the Scientific Committee and its working groups.

5.34 The Scientific Committee agreed to establish the Domain 1 Expert Group (with
leadership and representation as proposed by Argentina and Chile) and endorsed the terms of
reference and associated topics of work outlined in SC-CAMLR-XXXVI/19. The Scientific
Committee also agreed that, as needed, experts from the usual Observers to the Scientific
Committee should be invited to participate in the work of the group.

5.35 Many Members indicated their interest in participating in the Domain 1 Expert Group,
and the representatives from Argentina and Chile thanked Members, ASOC and ARK for the
constructive dialog and willingness to engage in further discussions and work to develop the
DIMPA.
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5.36  Ukraine presented background information on efforts to develop an MPA near
Vernadsky Station. Ukrainian scientists are actively characterising and mapping biodiversity
around the Argentine Islands (in an area of approximately 1 800 km?) and are planning to
submit data and analyses summarising their findings to a forthcoming meeting of WG-EMM.

5.37 The Scientific Committee was pleased to learn about Ukraine’s efforts to study
biodiversity around Vernadsky Station and noted that it looked forward to receiving the results
of their work. The Scientific Committee further noted that it may be useful to coordinate spatial
planning efforts around the Argentine Islands with those efforts supporting development of the
DIMPA.

5.38 ASOC introduced SC-CAMLR-XXXVI/BG/32, ‘Toward a System of Marine Protected
Areas in the Southern Ocean’ where it commended CCAMLR for its historic decision to
designate a large-scale MPA in the Ross Sea region.

‘To realise their 2009 commitment and the ambition of CM 91-04, ASOC called on
CCAMLR Members to designate an MPA in East Antarctica this year, followed by
MPAs in the Weddell Sea and in the Antarctic Peninsula region.

ASOC welcomed the changes to the proposal made by the EU and Australia, and
thanked them for their continued commitment to reaching consensus, despite several
vears of negotiations by CCAMLR Members. ASOC called on CCAMLR Members to
adopt the East Antarctic MPA at this meeting and urged them to incorporate the
elements described in this paper.

On the Weddell Sea MPA proposal, ASOC is pleased that the proposed 1.8 million
square kilometres includes areas of significance for conservation, and commended the
EU for its intersessional work with other CCAMLR Members in considering the best
available science.

ASOC noted that the boundaries of the Fisheries Research Zone should be adjusted to
minimise impact to conservation features, such as Maud Rise and Astrid Ridge.
Furthermore, ASOC is opposed to any reduction in size or protection of the General
Protection Zone, and noted that special protection zones could be expanded to be more
precautionary.

ASOC congratulated Argentina and Chile for ongoing work on the development of the
DIMPA proposal, which complements the existing South Orkney Islands southern shelf
MPA. ASOC also commended the proponents for the degree of transparency and
collaboration displayed during development of the proposal. The Western Antarctic
Peninsula—South Scotia Arc region is one of the most productive areas of the Southern
Ocean, but this region has experienced significant warming, with resulting changes to
sea-ice dynamics. The effects of such changes on the distribution of Antarctic krill are
unknown. Thus, in the context of spatial planning for this area, it is important to
consider both current and future habitats for krill. ASOC stated that an effective
additional MPA in Domain 1 must be large, include no-take areas, and safeguard krill
habitat as well as foraging ranges for predators such as penguins, seals and whales.
The establishment of the General Protection Zones as described in the DIMPA proposal
and the development of risk assessments and FBM strategies in the Special Fisheries
Management Zones provide opportunities to harmonise the proposed MPA with the
management of the krill fishery in Planning Domain 1.’
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Ross Sea region MPA

5.39 A Workshop on the Ross Sea region MPA Research and Monitoring Plan (WS-RMP-17)
was held at the Italian Ministry of Foreign Affairs and International Co-operation in Rome,
Italy (26 to 28 April 2017). The Scientific Committee extended its thanks to the Workshop
Co-conveners, Mr Dunn and Drs Vacchi and Watters, to all of the Workshop participants for
their constructive engagement and to Italy for hosting a very successful Workshop.

540 The Scientific Committee welcomed the WS-RMP-17 Co-conveners’ Report
(SC-CAMLR-XXXVI/07), and the outputs of subsequent discussions at WG-SAM, WG-EMM
and the Ross Sea MPA Implementation e-group (SC-CAMLR-XXXVI/20), as well as at
WG-FSA (Annex 7, paragraphs 8.14 to 8.18). It noted that the RMP was required to be
introduced to the Scientific Committee and the Commission this year, following adoption of
the RSRMPA (CM 91-05) in 2016.

541 The RSRMPA RMP provides a research framework for evaluating whether the
objectives of the RSRMPA, which fall into three categories (threat mitigation,
representativeness and scientific reference areas), are being achieved. The RSRMPA RMP
poses a fundamental question relevant to each category.

(1)  Threat mitigation — Does the MPA protect the region from threats?

(i1)) Representativeness — Does the MPA protect an adequate proportion of the marine
environments in the region?

(ii1)) Scientific reference areas — Are there enough areas with little or no fishing to
understand how intact marine ecosystems work?

5.42 The RSRMPA RMP (SC-CAMLR-XXXVI/20) identified research topics and described
the process for CCAMLR Members to collaborate and report on research. It encouraged
collaboration and close coordination between Members conducting research in the Ross Sea
region. It required that research undertaken to support the RSRMPA is open and transparent,
and that the underlying research data should be available to all Members. The RMP described
baseline data, preliminary indicators of scientific effort and preliminary indicators that describe
ecosystem outcomes and services. The RMP is intended to be flexible and to be a ‘living’
document that will develop over time and through the MPA review process, as information is
collected, new questions are raised and new techniques developed.

5.43 Research and monitoring undertaken in accordance with the RSRMPA RMP should
seek to address four questions (CM 91-05, Annex 91-05/C, paragraph 1):

(1) Do the boundaries of the RSRMPA continue to adequately encompass the priority
populations, features and areas?

(i) What are the ecosystem roles of the identified habitats, processes, populations,
life-history stages, or other priority features?

(ii1) How are the priority features potentially affected by fishing, climate change,
environmental variability, or other impacts?

(iv) Does the structure and function of the marine ecosystem differ between areas
inside and outside the RSRMPA?
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5.44 A list of projects will be developed as an integral component of the RSRMPA RMP.
These projects will be searchable by Members and the Secretariat, using a project website that
facilitates scientific transparency and collaboration, automates the provision of effort indicators
and provides links to a RSRMPA data repository. The data repository will primarily identify
locations where relevant data are deposited in open-access data catalogues (for example
external data repositories). The data repository will also house data that cannot be found
elsewhere. The RSRMPA data repository will be accessible to all Members.

5.45 The Scientific Committee endorsed the RSRMPA RMP and agreed that:

(1)

(ii)

(iii)

(iv)

)

(vi)

the requirement to introduce the RMP to the Scientific Committee and
Commission this year (CM 91-05, paragraph 14) had been fulfilled

the list of research and monitoring topics included in the RMP is comprehensive
and usefully linked to the specific objectives of the RSRMPA (e.g. by including
clear maps)

the RMP should be a living document that is regularly reviewed and updated as
appropriate by the Scientific Committee in accordance with CM 91-05

initial updates to the RMP should consider —

(a) research efforts extending beyond ‘key species’ to include the full
ecosystem

(b) studies of key species extending beyond their core distributions to include
their full life-cycle distributions

(c) studies adjacent to, and outside, the boundaries of the RSRMPA, including
studies undertaken by fishing vessels, are needed to fully evaluate the MPA

(d) indicators of ecosystem services and outcomes are linked to the specific
objectives of the RSRMPA

additional updates to the RMP should aim to include —

(a) additional detail to specify baselines that are currently known (e.g. recent
estimates of the abundance of key species)

(b) standards for data collection, where appropriate

(c) criteria that are referenced to the indicators of ecosystem services and
outcomes and which might be used to evaluate the effectiveness of the
RSRMPA

the new data management group (DMG) (paragraphs 14.7 to 14.10) should
include consideration of data related to the RSRMPA in its deliberations and
attempt to build relevant strong links with external data sources and warehouses
(e.g. the Southern Ocean Observing System (SOOS)).

37



5.46 The Scientific Committee recommended that the Secretariat host a project website that
allows Members to interact with the RSRMPA RMP (including the Project List), facilitates
automated tracking of indicators that quantify scientific effort and provides links and access to
baseline data and associated datasets. It was also recommended that the Secretariat provide the
Scientific Committee with an annual summary of activities related to the RMP. For example,
the Secretariat could identify projects added to the Project List (including who, where and when
those projects will be executed), summarise submitted baseline data (including where and how
such data can be accessed) and update indicators of scientific effort and progress.

5.47 Additionally, the Scientific Committee recommended that its Bureau and Members
further consider how the RSRMPA RMP might practically be maintained over the long term.
Options include establishment of a standing or ad hoc Working Group on MPAs, holding
regular workshops or focus topics within WG-EMM and adding an additional staff member,
with primary responsibilities for administrating and facilitating developments related to the
RSRMPA RMP, to the Secretariat.

5.48 The Republic of Korea summarised SC-CAMLR-XXXVI/BG/17, which outlines plans
for a new research program that aims to improve understanding of the structure and function of
the marine ecosystem in the Ross Sea region, particularly of how environmental change might
impact the ecosystem. The new research program is specifically intended to contribute towards
the RSRMPA RMP and includes monitoring of populations and ecosystem processes explicitly
identified in the RMP (e.g. CEMP monitoring of Adélie penguins at Cape Hallett and of the
dynamics of coastal polynyas).

5.49 The Scientific Committee welcomed Korea’s new research program and agreed that it
would make a substantive contribution to the RSRMPA RMP. The Scientific Committee looked
forward to receiving results from Korea’s new research program, appreciated that the program
included research approaches that are not typically considered by its working groups
(e.g. biomagnification of pollutants) and noted the results of the research are likely to improve
understanding of ecosystem dynamics in the RSR.

5.50 TItaly, New Zealand and Australia notified the Scientific Committee of additional efforts
to contribute to the RSRMPA RMP. Italy and New Zealand are developing funding streams to
support new research in the RSR, and Italy shall launch a call for future proposals and
emphasise international cooperation. In this context, Italy may support long-term collaborative
monitoring at Cape Hallett with Korea. New Zealand is planning two research cruises to the
Ross Sea region on board the RV Tangaroa, and Australia is planning a research cruise to study
the role of krill and whales in iron cycling in the Krill Research Zone. The Scientific Committee
welcomed all these efforts.

5.51 ASOC introduced SC-CAMLR-XXXVI/BG/30, titled ‘Strengthening the Ross Sea
Research and Monitoring Plan to deliver effective, measurable, and robust management.’
ASOC thanked the conveners and participants of WS-RMP-17. ASOC noted the importance of
research to assess the effectiveness of the MPA, and welcomed the commitments made by the
Republic of Korea and New Zealand to undertake new research in the Ross Sea. Noting that the
RMP is a living document that will be refined over time, ASOC suggested that the RMP should
highlight more strongly the importance of developing indicators and defining baselines; the
linkages between research, monitoring priorities and the overall objectives of the RSRMPA
should be clarified as the plan evolves; and the use of geographic terms and references within
CM 91-05 and the RMP should be standardised.
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MPA Special Fund

5.52  The Scientific Committee welcomed SC-CAMLR-XXXVI/12 on proposed updates to
the terms of reference and guidelines for the CCAMLR MPA Special Fund, recognising that
recent progress by CCAMLR on the proposal and implementation of MPAs has extended the
scope of activities that could be supported by the Fund. It agreed that the updated MPA Special
Fund terms of reference, guidelines for use (including an application pro forma) and
Management Group terms of reference (as set out in SC-CAMLR-XXXV1/12) should be made
available in the Members’ area of the CCAMLR website.

5.53  The Scientific Committee encouraged the development of proposals for use of the MPA
Special Fund, noting that initiatives in areas not currently the subject of MPA planning efforts
(e.g. Domain 9 — Amundsen—Bellingshausen Seas) could be a focus.

5.54 In this context, the Scientific Committee welcomed the development of coordinated
research efforts by Australia, France, Norway and South Africa around sub-Antarctic islands in
the Indian Ocean sector (Domains 5 and 6) and at Bouvet Island (Domain 4), noting particularly
the importance of understanding environmental change and the effects of climate change in
these ecosystems at the edge of the Convention Area. The Scientific Committee also looked
forward to the results of the Symposium on Fisheries in the Kerguelen Plateau, being held
shortly after this meeting, which will generate a collected volume of papers, including on
marine conservation in this region.

Advice to the Commission

5.55 The Scientific Committee considered SC-CAMLR-XXXVI/02, which reported on the
loss of a 5 800 km? section of floating ice from the Larsen C Ice Shelf in Subarea 48.5 on
12 July 2017. Members had been notified via SC CIRC 17/53 that the area of ice loss is
equivalent to 12.1% of the baseline extent of the Larsen C Ice Shelf, thus meeting the criteria
for designation of a Special Area for Scientific Study set out in CM 24-04, paragraph 2.
Coordinates for the baseline extent of the Larsen C Ice Shelf and the Special Area for Scientific
Study have been made available in the CCAMLR GIS.

5.56 The Scientific Committee recognised the scientific importance of this area and
welcomed plans for research to be undertaken in the coming seasons by the British Antarctic
Survey (February/March 2018), the Alfred Wegener Institute (2018/19) and others. It
recommended that the initial Stage 1 Special Area for Scientific Study should be extended to a
Stage 2 Special Area, designated for a period of 10 years.

IUU fishing in the Convention Area

6.1  The Scientific Committee noted the presentation by the Secretariat on CCAMLR-
XXXVI/28 Rev. 2 and endorsed the commentary by WG-FSA (Annex 7, paragraphs 2.14
to 2.18) regarding the unprecedented availability of catch data from illegal, unreported and
unregulated (IUU) vessels operating in Division 58.4.1. The Scientific Committee noted that
the presence of authorised vessels in the region of IUU activity did not appear to deter the [UU
fleet and that the significant quantity of removals by the IUU fleet may have potentially
impacted on previous research conducted in the region.
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6.2  The Scientific Committee noted and welcomed the offer from Australia to work with
the Secretariat to coordinate the analysis of IUU data from Division 58.4.1 (Annex 7,
paragraph 2.17) and looked forward to seeing the result of these analyses.

6.3  The Scientific Committee questioned whether the synthetic aperture radar imagery
proposal detailed in CCAMLR-XXXVI/08 could be expanded to include 2014, as this would
cover the period during which IUU fishing vessels were known to be operating in Area 58.

6.4  The Scientific Committee welcomed the advice from Germany regarding the
authorisation of its Antarctic research vessels and aircraft to engage suspected IUU vessels for
the purpose of obtaining photographs and other relevant information on suspected IUU
activities.

CCAMLR Scheme of International Scientific Observation

7.1 The Scientific Committee considered the WS-SISO Convener’s report (SC-CAMLR-
XXXVI1/08). The Scientific Committee commented favourably on the success of the Workshop,
thanked all the participants for the large volume of work that was covered and expressed
appreciation to all SISO observers for their work in providing high-quality data which enables
the Scientific Committee to conduct its work.

7.2  The Scientific Committee discussed the recommendations that were referred by
WS-SISO to WG-EMM (Annex 6, paragraphs 2.11 to 2.29) and provided the following
commentary:

(1)  The Scientific Committee endorsed the recommendation to remove the need for
further subsampling of the 25 kg observer by-catch samples.

(1i1)) The Scientific Committee considered the addition of krill carapace measurements
to observer sampling requirements, noting the paper presented by China on the
effect of sample size on the observed length distribution of krill (SC-CAMLR-
XXXVI/21) that was undertaken in response to the request from WG-EMM
(Annex 6, paragraph 2.16). The Scientific Committee noted that this work reached
a similar conclusion to previous work that had been presented to WG-SAM
(WG-SAM-16/39) which used slightly different approaches on different datasets.
The Scientific Committee noted the importance of analyses investigating
variability in krill growth rates on both inter-seasonal and interannual time scales,
and how carapace measurements may assist in these analyses, however, the
Scientific Committee requested that WG-SAM and WG-EMM undertake further
work to ensure that an appropriate level of krill sampling was undertaken by
observers for addressing current scientific objectives.

(ii1) The Scientific Committee also noted that it is important to evaluate the sampling
requirements in the krill fishery by observers regularly to ensure an adequate level
of sampling is taking place.

(iv) The Scientific Committee supported the reduction in warp strike observations by
observers on krill vessels, subject to the evaluation of an appropriate observation
frequency, and requested Members undertake this task noting that electronic
monitoring could be an effective replacement in many circumstances.
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(v)  The Scientific Committee agreed that observers may be able to provide important
data on interactions with air-breathing predators, during both commercial krill
fishing operations and survey transects. However, there needed to be further
consideration on what specific scientific questions required answering, to ensure
data collection requirements were robustly designed.

(vi) The Scientific Committee agreed that there was potential value to expanding the
collection of by-catch data from the krill fishery to include invertebrates. It noted
that current guides on invertebrate by-catch associated with krill fisheries need
updating and encouraged Members to submit any invertebrate guides they may
have that can be compiled by the Secretariat and made available in the SISO
section of the website.

7.3  The Scientific Committee endorsed the recommendations that were referred by
WS-SISO to WG-FSA (Annex 7, paragraphs 5.6 to 5.8).

7.4  The Scientific Committee also noted that the current Scientific Observers Manual has
not been updated since 2011 and omits many needed topics (SC-CAMLR-XXXVI/08,
paragraph 2.2). It endorsed the development of a new CCAMLR observer manual for all
fisheries, which is underway through the request of Member-submitted observer data collection
documentation and e-group discussion. The new manual will include sampling requirements
and protocols as well as robust instructions for completing forms.

7.5  The Scientific Committee recommended metadata clearly stating the version(s) of the
observer manual and data collection forms used be included in data extracts received by
Members.

7.6  The Scientific Committee considered the recommendations referred by WS-SISO to the
Scientific Committee and the Commission and provided the following advice:

(i)  The requirement for observers to submit their data and report within one month of
returning to home port should be retained. It recommended that an email
requesting the timeline for submission of data be sent from the Secretariat to the
relevant technical coordinator after the vessel exited the Convention Area, as this
would provide better clarity for when data would be available for use by
CCAMLR Members.

(i1)) Requested the Commission consider recommendations listed in Table 4, which are
still outstanding from the 2013 SISO Review (SC-CAMLR-XXXII/07 Rev. 1).

(ii1)) Recommended changes to the text of SISO listed in Annex 4 of the WS-SISO
report (SC-CAMLR-XXXVT/08).

(iv) Recommended that in order to provide clarity on the reporting requirement of join
lines in observer and commercial data, the Commission adopt the fishing gear
specifications set out in CM 33-02, footnote 1, for all CCAMLR fisheries.

(v) Recommended the addition of data fields containing the freezing capacity in

kilowatts, and the maximum production rate of the vessels (expressed in tonnes
per day) to the vessel notification details.
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(vi) Recommended that set and haul start and end times be specified as times that the
first anchor enters the water to the time that the final anchor is brought aboard the
vessel, and clear instructions to this effect be specified in the C2 data forms.

(vil) Recommended that relevant Flag States improve catch reporting for krill vessels
using the continuous fishing system, in terms of accurately recording the weight
of catch taken during the two-hour haul period.

7.7  The Scientific Committee considered the paper presented by Russia on a CCAMLR
observer training workshop for Russian SISO observers (SC-CAMLR-XXXVI/14). The
Scientific Committee thanked Russia for the information and noted that it has encouraged
Members to submit their observer training information, and the CCAMLR Observer Training
Program Accreditation Scheme (COTPAS) provides a comprehensive framework and
mechanism for providing feedback to Members on observer training programs.

Climate change

8.1 CCAMLR-XXXVI/20 presented a draft Climate Change Response Work Program
(CCRWP) addressing the remaining terms of reference of the climate change intersessional
correspondence group (ICG) to develop approaches for integrating considerations of the
impacts of climate change into the work of CCAMLR. The ICG sought feedback on the draft
work program, specifically, advice on issues, information gaps identified, proposed actions and
relevant activities already underway, as well as advice on appropriate timeframes for
responding to research activities. The paper recommended that Members agree to adopt the
CCRWP and the terms of reference for an ICG to support its implementation, as presented in
CCAMLR-XXXVI/20, Attachments A and B respectively. In presenting CCAMLR-
XXXVI1/20, the Scientific Committee emphasised that the work plan was intended to be a living
document, with close ties to the working groups and outside bodies such as the CEP, SCAR
and other groups involved in climate change activities.

8.2  The Scientific Committee noted that WG-EMM supported the proposed CCRWP and
recognised that the important elements of climate change-related work are found in almost all
the working groups’ work. It noted that there was a need to ensure that the program was kept
up to date and relevant (Annex 6, paragraphs 6.21 to 6.23).

8.3  The Scientific Committee noted that WG-FSA recognised that many activities identified
in the plan were already part of the five-year plan for the Scientific Committee. The Working
Group recommended bringing climate change science and the potential impacts on finfish in
the Southern Ocean into the work of WG-FSA. Specific mention of toothfish was recommended
by WG-FSA, and it was noted that there were considerable opportunities for fishing vessels to
participate in the collection of oceanographic data relevant to climate change studies (Annex 7,
paragraphs 8.6 to 8.10).

8.4  Both working groups called attention to the Marine Ecosystem Assessment for the
Southern Ocean (MEASO) conference and the preceding Integrating Climate and Ecosystem
Dynamics in the Southern Ocean (ICED) workshop to be held in April 2018
(www.meas02018.aq) in Hobart, Australia. This conference aims to progress many of the issues
raised in the CCRWP, including assessing and managing the impacts of climate change on
Southern Ocean ecosystems and Antarctic marine living resources.
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8.5  The Scientific Committee thanked Australia and Norway for their leadership of the ICG
and noted the importance of the CCRWP being flexible in order to respond to new knowledge
and the needs identified by the Scientific Committee and working groups. Some Members noted
that climate change was a core part of the Scientific Committee’s work; thus, the plan should
maintain its current autonomy and remain a separate agenda item. Having a separate
intersessional working group to coordinate activities was viewed as important to keep the plan
up to date, avoid unnecessary duplication of effort and ensure effective coordination with
external organisations.

8.6 Other Members felt that a separate agenda item was not needed, and that because the
Scientific Committee has a coordination group, a separate implementation group may not be
necessary. Regardless of organisational structure within the Scientific Committee, the need for
cooperation and coordination with bodies such as the CEP, SCAR, SOOS, ICED, the Integrated
Marine Biogeochemistry and Ecosystem Research (IMBER) etc. was critical to the success of
efforts.

8.7  Dr Zhao expressed his appreciation to the climate change ICG for its excellent work. He
expressed the opinion that many of the elements in relation to climate change can be embedded
in the existing agenda item of the Scientific Committee and thus keep the agenda item of climate
change itself to a minimum.

8.8  In the following discussion, a specific issue related to climate change impacts on
penguin populations in the Antarctic Peninsula was raised. While papers in the scientific
literature address both upward and downward trends in population numbers of various penguin
species, it was noted that this topic has not been addressed directly in the Scientific Committee,
even though penguins are a CEMP indicator species. Members noted that this is a challenging
topic, involving not only climate change impact to penguins, but also the recovery of marine
mammal species, and competition for resources. A current summary of penguin population
changes in the Antarctic Peninsula can be found in the Antarctic Environmental Portal at
www.environments.aq/emerging-issues/changes-in-penguin-distribution-over-the-antarctic-
peninsula-and-scotia-arc.

8.9  The Scientific Committee noted that the use of reference areas as part of CCAMLR’s
system of MPAs and experimental fishing methods were designed to control for factors such as
the level of fishing to better understand and account for climate change in the Scientific
Committee’s advice. It was noted that the topic of status and trends of Antarctic marine living
resources was addressed in PR2, Question 5.

8.10 DrY. Lei (China) noted that the proposed CCRWP is based on the work of the working
groups of the Scientific Committee, which demonstrated that it is highly related to the Scientific
Committee, and made the following suggestions:

(1) as the draft CCRWP is a work plan of CCAMLR, the work of other external
organisations in this regard, such as CEP, SCAR, ICED and SOOS, should be
appropriately regarded by CCAMLR but better be listed in a separate column as
external source of information

(i) to include in the CCRWP that, in the future three years, the development of a
mechanism to enable the appropriate use and examination of data from external
organisations, and the development of a clear overall strategy including the aim
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and method to provide climate-related information and recommendations to the
Commission, as demonstrated in CCAMLR’s Management of the Antarctic in
2000, on the basis of assessment on the status and trends of the Antarctic marine
living resources and the ecosystem suggested by PR2. Such work could be
conducted in parallel with other work contained in the CCRWP

(ii1)) that every five years may be more appropriate than an annual review, to
distinguish the annual variation from the mid- or long-term change.

8.11 The Chair of the CEP described the activities of the Committee in the area of climate
change in the Antarctic Treaty area. The CEP identified understanding and addressing the
environmental implications of climate change in the Antarctic Treaty area as a high priority. In
2015, the CEP adopted a CCRWP. The CEP and ATCM in 2017 agreed to established a formal
subsidiary group of the CEP to support the implementation of the CCRWP. The Subsidiary
Group on Climate Change Response facilitates coordination among stakeholders, supports tasks
identified in the work plan and provides advice to the CEP on recommended management,
research and monitoring actions. The aim is to ensure that the work plan is an up-to-date and
living tool that reflects the current state of knowledge on climate change and associated
environmental implications.

8.12 The CEP Chair noted the successful 2016 Joint CEP-SC-CAMLR Workshop on
Climate Change and Monitoring which demonstrated that the two committees have a range of
shared needs and responsibilities regarding the implications of climate change for the protection
and conservation of the Antarctic region. The CEP CCRWP identifies the need for
communication and coordination with SC-CAMLR and other stakeholders, including to address
the recommendations from the 2016 workshop. The CEP Chair noted the establishment of a
CCRWP by the Scientific Committee would present an opportunity for continued cooperation
to advance shared interests and responsibilities.

8.13  The Scientific Committee recommended that the Commission adopt the CCRWP and
support the continuation of an ICG to support implementation of the work program.

8.14 In CCAMLR-XXXVI/BG/27, ASOC strongly supported the adoption of a CCRWP and
the establishment of an ICG to support its implementation, with the aim of incorporating climate
change considerations in CCAMLR’s decision-making process. ASOC provided the ICG with
recommendations to ensure a smooth and effective implementation of the plan.
Recommendations included planning activities to achieve measurable results, establishing time
frames for action (including high-priority tasks which can be achieved in the short term) and
working toward the aim of including implication statements in Fishery Reports, Scientific
Committee and Commission papers where relevant.

8.15 SC-CAMLR-XXXVI/BG/16 presented an update of climate change science, based on the
SCAR Antarctic Climate Change and the Environment (ACCE) Report. This is the first such
report to the Scientific Committee; annual reports have been presented to the CEP for several
years. This paper described the results of selected research projects which exemplify significant
recent advances in the understanding of climate change across the Antarctic continent and the
Southern Ocean, and the impacts on the terrestrial and marine biota. A recent development has
been that the original ACCE report and the updated key points have been made available online
as a wiki at http://acce.scar.org/wiki/Antarctic Climate Change and the Environment. This
online document is being progressively updated over time.

44


http://acce.scar.org/wiki/Antarctic_Climate_Change_and_the_Environment
http://acce.scar.org/wiki/Antarctic_Climate_Change_and_the_Environment

8.16 SC-CAMLR-XXXVI/BG/19 described progress made by Oceanites in its work to
distinguish effects of climate change, human activity and other factors in the warmed Antarctic
Peninsula. A recent development has been a formal agreement with Aker BioMarine AS
(Norway), which will allow the company’s historic fishing data to be analysed against the long-
term penguin databases Oceanites maintains. Excellent progress was achieved through the
Mapping Application for Penguin Population and Projected Dynamics (MAPPPD), which was
used to produce the continent-wide State of Antarctic Penguins 2017 report. The program
includes new analytical tools for work with continent-wide penguin population data; these
include predictive models for gentoo (Pygoscelis papua) and chinstrap penguins, and advance
search capabilities.

8.17 The Scientific Committee expressed interest in the MAPPPD application and noted
improvements over the past year which could make the application useful to the work of the
Scientific Committee and its working groups. It was noted that if results from MAPPPD were
to be used for management advice, the application should be reviewed by WG-SAM.

Scientific research exemption
Chilean survey

9.1  The Scientific Committee noted the proposed research plan from Chile to conduct a
bottom trawl survey of the distribution, abundance and biological characteristics of Antarctic
demersal fish communities in the 2017/18 season along the shelf areas of Subareas 48.1
and 48.2.

9.2 The Scientific Committee agreed that the proposed survey should proceed following the
survey design outlined in Annex 7, paragraph 4.150, and it further agreed with the catch limit
of 50 tonnes for Subarea 48.1 and 50 tonnes for Subarea 48.2.

Australian survey

9.3 The Scientific Committee noted that Australia intends to conduct its annual randomised
stratified trawl survey in Division 58.5.2 in 2018.

Cooperation with other organisations

10.1  The Scientific Committee noted the arrangements for cooperation with regional fisheries
management organisations (RFMOs) in areas adjacent to the CCAMLR area (CCAMLR-
XXXVI/10 Rev. 1) and the update from the Secretariat that there is ongoing discussion between
the relative Secretariats, including on the subject of toothfish tagging programs in order to avoid
duplication of effort and ensure compatibility of data collection and research.
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Cooperation with the Antarctic Treaty System
CEP

10.2 The CEP Observer to SC-CAMLR (Dr Penhale) informed the Scientific Committee that
the 20th meeting of the CEP was held from 22 to 26 May 2017 in Beijing, China. Five topics
of mutual interest to both the CEP and SC-CAMLR were presented in the CEP 2017 Annual
Report to the Scientific Committee (SC-CAMLR-XXXVI/BG/08).

10.3  The Scientific Committee noted that the CEP has made progress regarding the CEP
Climate Change Response Work Plan and established an intersessional subsidiary group to
review and manage the work plan. Clear communication and cooperation with CEP members,
observers, experts and the ATCM will be a focus of this group. Specifically, working more
closely with SC-CAMLR and SCAR on climate change issues is an important goal of the group.

10.4 The Scientific Committee also noted that the CEP welcomed a report by Argentina and
Chile on progress made on the development of an MPA in Domain 1. The CEP noted that future
discussions should include means and opportunities to look at the connectivity between ocean
and land, and if and how complementary measures within the framework of the Environmental
Protocol could support and strengthen marine protection initiatives.

SCAR

10.5 The SCAR Observer (Prof. M. Hindell) presented the SCAR Annual Report 2016/17
(SC-CAMLR-XXXVI/BG/13) and noted that SCAR and CCAMLR have a long history of
cooperation and that representatives of the two organisations continue to meet regularly to
maintain and develop the relationship by identifying current areas of mutual interest. This was
reaffirmed during PR2, in which SCAR actively participated, and at the 2017 meeting of
WG-EMM, where several SCAR subsidiary bodies and affiliated groups presented papers. The
Chief Officer of the SCAR Standing Committee on the Antarctic Treaty System and the Chair
of SC-CAMLR continue to maintain regular communication regarding priority areas of
research and key issues which would benefit from scientific advice from SCAR.

10.6 SC-CAMLR-XXXVI/BG/13 contained a diverse range of research highlights of interest
and relevance to SC-CAMLR. In relation to the focus issue 1 on large-scale population cycles
in Antarctic krill (Euphausia superba), SCAR highlighted a recent study that provided insights
into the drivers of krill cycles, with important implications for the prediction and assessment of
krill population dynamics with particular relevance to whole of ecosystem studies. Regarding
focus issue 2 on emperor penguin (Aptenodytes forsteri) population structure, SCAR provided
information on several recent studies, which are important for predicting population trajectories
and a better understanding of the role of emperor penguins as key predators in the Southern
Ocean ecosystem. With respect to the physical environment (focus issue 3 on ice-sheet mass
changes and effects on sea-level rise), SCAR reported on recent research, which suggests that
melting ice sheets will have the most impact on ecosystems, fish stocks and habitat availability
across Subareas 48.1, 48.5 and 88.3.

10.7 SC-CAMLR-XXXVI/BG/13 also referred to several upcoming activities of interest to
the Scientific Committee, including the MEASO 2018 conference and the associated
workshops/meetings to be held in Hobart, Australia, in April 2018.
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10.8 The Scientific Committee thanked SCAR for its annual report and recognised the
important role that it plays in bringing important science to CCAMLR. In that regard, the
Scientific Committee noted the recommendation in the PR2 Report (CCAMLR-XXXVI/01) on
strengthening engagement between the Scientific Committee and SCAR in order to improve
mechanisms for science delivery.

10.9  The Scientific Committee noted that in June 2017 the world’s leading krill scientists met
at the Third International Symposium on Krill held in St Andrews, UK, and identified a number
of key research topics on krill, many of which are of importance to CCAMLR. In order to take
these topics forward and to address the recommendations in CCAMLR-XXXVI/01, the
Scientific Committee requested that SCAR consider the establishment of a krill expert group to
bring together those scientists working on krill and to have a linkage to CCAMLR as a key
element of that group. The development of such a group would provide a mechanism to improve
the coordination of krill research and also the delivery of those elements of that research that
are of relevance to CCAMLR.

10.10 Dr A. Terauds (SCAR) agreed that a krill specialist group within SCAR with a strong
linkage to CCAMLR would be a positive development and encouraged SC-CAMLR to engage
with SCAR’s Life Sciences Group to determine how best to proceed with this.

10.11 Welcoming the offer from Germany to nominate a krill expert for taking forward the
process and discussions with respect to the establishment of a krill specialist group within
SCAR, the Scientific Committee agreed that Prof. B. Meyer (Germany) will liaise on behalf of
the Scientific Committee with SCAR’s Life Sciences Group on this issue and provide an update
to WG-EMM-18.

Reports of Observers from other international organisations
SCOR

10.12 The SCOR Observer (Dr L. Newman) introduced SC-CAMLR-XXXVI/BG/14 and
made a presentation on the recent activities and products developed under SOOS relevant to
the work of CCAMLR. The information provided contained, inter alia, key data, coordination
products and upcoming activities of relevance to the Scientific Committee. The SCOR Observer
also updated the Scientific Committee on progress and invited collaboration towards delivery
of SOOS networks and tools that would benefit both communities. Dr Newman highlighted the
work of the Regional SOOS Working Groups (three have been established, two more are in
preparation) and encouraged CCAMLR delegates to communicate with, and be involved in,
these coordination networks.

10.13 The SOOS report in SC-CAMLR-XXXVI/BG/14 contained three items for the
Scientific Committee to discuss and consider:

(i) CCAMLR contributions to the Database of Upcoming Expeditions to the
Southern Ocean (‘DueSouth’) through agreement to include proposed areas of
operation by fishing vessels into DueSouth, such as the already public Fisheries
Notifications. If agreed, SOOS will require some additional basic information in
the notifications, such as:
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(a) details of a contact person for that vessel or trip

(b) ship departure and arrival port from which, for example, cruise transects to
the central latitude/longitude of the stated fishing zone can be drawn

(c) approximate dates of travel to within three months, rather than 12 months

(i) potential data layers that CCAMLR can provide to the integrated interactive web
tool developed under SOOS (‘SOOSmap’) or other non-CCAMLR data layers
that may be useful to the CCAMLR community for inclusion in SOOSmap

(ii1) for a data expert from the CCAMLR Secretariat to become a member of the SOOS
Data Management Sub-Committee to avoid duplication and support the efforts of
CCAMLR in identifying key data repositories.

10.14 The Scientific Committee thanked SCOR for the information provided on SOOS. The
data, products and tools gathered and developed under SOOS were very useful for the various
work carried out under CCAMLR, including marine spatial planning, research and monitoring
and climate change response.

10.15 The Scientific Committee noted that in their research proposals, CCAMLR Members
increasingly include the deployment of miniature conductivity temperature depth probes
(CTDs) from fishing vessels. The data provided by these devices could contribute to the data
layers in SOOSmap and also be used for calibration purposes. The Scientific Committee also
noted that in light of the SOOS invitation, a data expert from the CCAMLR Secretariat will in
future become a member of the SOOS Data Management Sub-Committee.

10.16 The SCOR Observer presented SC-CAMLR-XXXVI/BG/15 on the proposal for a joint
workshop between representatives of SOOS and CCAMLR to identify mechanisms for greater
collaboration and coordination on issues of joint interest.

10.17 The Scientific Committee noted that there was a workshop scheduled as part of the
MEASO conference and associated meetings that would provide an opportunity for CCAMLR
scientists and SOOS to meet (paragraph 10.7). The Scientific Committee welcomed this
proposal and noted that such a joint SOOS-SC-CAMLR workshop would further strengthen
the interaction between both bodies.

ARK

10.18 The Observer from ARK (Ms C. Holmes Indahl) presented SC-CAMLR-
XXXVI/BG/33 and made the following statement:

‘ARK has been formally invited as an observer to the Scientific Committee since 2012,
and this invitation was renewed in 2017 for which ARK thanks the Commission. The
aim of ARK is to assist the krill fishing industry to work with CCAMLR to ensure the
sustainable management of the fishery. ARK now has five member companies: Aker
BioMarine, Rimfrost, Insung Corporation, China National Fisheries Corporation
(CNFC) and Deris S.A (Pesca Chile), with more companies currently considering
invitations to join ARK. Over 80% of the current krill catch is being taken by ARK
members.
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In the past year, ARK has had continued dialogue with the International Association of
Antarctica Tour Operators (IAATO) with the aim of furthering understanding between
the fishing and the tourism industries. ARK and IAATO are preparing book content that
IAATO can provide to its member companies which provide information on the krill
fishery and its management.

ARK notes that CCAMLR Conservation Measure 51-07 will expire in 2021 unless a
more permanent solution to the problem of spreading out the krill catch in Area 48 has
been developed. Such a solution needs to be developed as a matter of urgency. Any
solution needs to involve cooperation with the krill fishing industry and ARK anticipates
working constructively with the Scientific Committee to achieve a lasting outcome that

will achieve the aims of Article II of the CAMLR Convention.

At its 2017 meeting, WG-EMM highlighted the importance of the development of
acoustic transects by scientific research vessels and fishing vessels. ARK recognises the
importance of this work and is open to discussions that might progress the development
of fishing vessel acoustic transects in the Antarctic Peninsula region. To assist with this

process, ARK has deployed one acoustic calibration kit, purchased by Aker BioMarine,

for use by its members participating in the krill fishery.

ARK notes the suggestion for the creation of an Expert Group on Domain 1 MPA
development that would include members of the fishing industry. ARK believes that any
further development of MPA proposals for the Peninsula region needs to involve
considerable discussion with the krill fishing industry and ARK members are available
to assist.

ARK hosted a successful workshop at the Third International Krill Symposium in
St Andrews, Scotland. The aim of this workshop was to bring together scientists from
the wider krill community and the fishing industry to explore topics of mutual interest.
The meeting indicated the huge potential for research collaborations between the
fishing industry and scientists.

ARK notes Recommendation 24 of the second CCAMLR performance review
(CCAMLR-XXXVI/01) on mechanisms to be considered and implemented for the
participation of experts and observers in the work of the subsidiary bodies of the
Commission and the Scientific Committee. ARK suggests that in the development of
future management procedures for the krill fishery, expert input from the krill fishing
industry to WG-EMM will be essential. ARK is in a good position to provide such
expertise.

ARK thanks CCAMLR for the opportunity to observe during the 2017 annual meetings
of the Scientific Committee and the Commission and looks forward to working with
CCAMLR in the intersessional period.’

10.19 The Scientific Committee thanked ARK for the information provided and noted that
fishing vessels are valuable tools for gaining data in areas which are otherwise not accessed.
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ASOC

10.20 The Observer from ASOC (Dr Werner) informed the Scientific Committee that ASOC
had submitted background papers relevant to the work of the Scientific Committee on a large
variety of issues addressed by CCAMLR, for example on the development of CCAMLR MPAs
in Domain 1 and East Antarctica, on krill management, on microplastics, on CCAMLR’s
climate change program and on the recommendations from PR2.

10.21 The ASOC Observer informed the Scientific Committee that in January and February
2018 Greenpeace (an ASOC member) will undertake an expedition with the ice-strengthened
vessel Arctic Sunrise in Antarctic waters. The focus of this expedition is to strengthen and
support proposals to establish new MPAs in the Weddell Sea and the Antarctic Peninsula. Using
a manned submersible, Greenpeace will work with independent scientists to conduct video
surveys of seafloor areas. Data on VMEs documented during the expedition will be shared with
CCAMLR.

10.22 The ASOC Observer also provided the Scientific Committee with an update on the
Antarctic Wildlife Research Fund (AWR). AWR was launched in February 2015 to facilitate
and promote research on the Antarctic ecosystem. AWR’s founding partners are representatives
from ASOC, the World Wide Fund for Nature (WWF)-Norway and Aker BioMarine. The third
call for AWR proposals opened in March 2017 and closed in June 2017. The final decision on
funding individual proposals was made by the board of AWR on 19 September 2017. Three
projects were selected, covering the following issues: (i) the rapid unsupervised automated krill
density estimation from fishing vessels, (ii) the reconstruction of mesopelagic fish populations,
and (iii) the concurrent assessment of baleen whale and krill distribution along the West
Antarctic Peninsula. The selected projects are in line with the important information gaps and
sources of uncertainty in the management of the krill fishery that have been identified by the
Scientific Committee.

10.23 The Scientific Committee thanked ASOC for the overview on the various ASOC
activities related to the work of CCAMLR and noted that Aker BioMarine had kindly agreed to
continue its support of the AWR with an annual contribution of US$200 000.

FAO

10.24 The Scientific Committee noted a report on a Food and Agriculture Organization of the
United Nations (FAO) Workshop on Potential Impacts of Climate Change on Deep-sea
Ecosystems and Fisheries held on 26 August 2017 at Woods Hole, USA. This workshop was
attended by Dr Jones, who had been nominated to represent the CCAMLR Scientific Committee
at this workshop following SC CIRC 17/46. Discussions at the workshop focussed on the topics
identified in presentations made by selected scientists, including climate-relevant oceanographic
features, deep-ocean climate change projections, finfish use of VME habitats and benthopelagic
coupling, the potential influence of climate change and benthopelagic linkages on VMEs, habitat
suitability models/species distribution models, and progress made towards vulnerability
modelling. The outcomes of the workshop will be captured in a peer-reviewed FAO Technical
Report drafted by participants, which is scheduled for mid-December 2017.
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COLTO

10.25 The Observer from COLTO (Mr R. Ball) informed the Scientific Committee that, once
again, COLTO was delighted to be able to promote collaboration between the fishing industry
and science by sponsoring the CCAMLR tag-return lottery. He announced the winners of the
tag lottery for the 2016/17 fishing season, which had been randomly drawn by the Secretariat
from tag returns in new and exploratory fisheries:

(1) first prize went to the Korean-flagged vessel Kingstar, tagging an Antarctic
toothfish in Division 58.4.1 on 19 February 2015, which was recaptured 15 km
away by the same vessel on 9 March 2017 (749 days later), still in the same
research block

(i) second prize went to the Japanese-flagged vessel Shinsei Maru No. 3, tagging an
Antarctic toothfish in Subarea 48.6 on 9 January 2016, which was recaptured 6 km
away by the same vessel on 26 March 2017 (442 days later), still in the same
research block

(ii1) third prize went to the South African-flagged vessel Koryo Maru No. 11, tagging
an Antarctic toothfish in Subarea 48.6 on 19 January 2016, which was recaptured
3 km away by the same vessel on 9 March 2017 (371 days later), still in the same
research block.

10.26 COLTO reiterated its support for the tagging program in CCAMLR fisheries, thanked
the crews of vessels for their efforts in the tag and release programs, and congratulated the
winners.

10.27 The Scientific Committee thanked COLTO for continuing this very useful initiative and
noted that all tagged fish were recaptured very close to the original release location. This
confirms that toothfish in general does not move very much, however, other tag returns show
that some individuals undertake long-distance migrations over many thousands of kilometres.

ACAP

10.28 The ACAP Observer (Dr M. Favero) thanked CCAMLR for the invitation to attend the
Scientific Committee meeting. ACAP appreciates the work done by the Scientific Committee
in maintaining an effective implementation of conservation measures concerning seabirds.
CCAMLR has been, and still is, considered by ACAP as a model in these matters, to be
followed by other fora. Many albatross and petrel species listed in Annex 1 of ACAP and
present in the CAMLR Convention Area are also distributed in adjacent waters. ACAP
continues its work in these areas to promote the adoption and implementation of seabird
conservation measures, as well as to better understand the nature and magnitude of by-catch.
During the Tenth Meeting of the ACAP Advisory Committee (held in September 2017 in
Wellington, New Zealand) the Agreement’s Seabird Bycatch Working Group updated the Best
Practice Advice for demersal longline fisheries regarding specifications for bird scaring lines
for fishing vessels <24 m. The ACAP Best Practice Advice still considers the combined use of
an appropriate line weighting regime, bird scaring lines and night setting constitutes the most
effective measures to reduce incidental take of seabirds in demersal longline fisheries. No
changes were made to the advice for trawl fisheries. The ACAP Secretariat wished to reaffirm

51



its commitment to work with the CCAMLR Secretariat in the implementation of the
Memorandum of Understanding between ACAP and CCAMLR, which was renewed in 2015.

Reports of representatives at meetings of other international organisations
IWC

10.29 The Scientific Committee noted the deliberations at WG-EMM-17 with respect to the
cooperation between CCAMLR and the International Whaling Commission (IWC) (Annex 6,
paragraphs 5.20 to 5.23).

10.30 Regarding the interests and potential for a second Joint SC-CAMLR-IWC Workshop
on the development of multi-species ecosystem models of interest to both organisations, the
Scientific Committee would welcome a document by IWC, so that such a joint workshop could
be discussed in the context of the overarching cooperation between IWC and CCAMLR. The
Scientific Committee noted that such a joint workshop would have financial implications and
would have to be considered in the context of the agreed priorities in the Scientific Committee
five-year plan.

10.31 ASOC welcomed that the Scientific Committee continues to pursue collaborations with
the Scientific Committee of the IWC, especially in the light that scientists have begun in recent
years to understand more about the roles of large whales in marine ecosystems. Whales can
contribute nutrients to the environment, thus enhancing ecosystem productivity. ASOC
therefore believed that CCAMLR must begin to pay more attention to large baleen whales
(primarily blue, fin, humpback and minke whales) and their role in Antarctic food webs,
particularly in an era of climate change. ASOC recommended an increased cooperation and
knowledge sharing between CCAMLR and IWC scientists at the IWC Scientific Meeting in
2018. ASOC supported the proposed joint SC-CAMLR-IWC Workshop in 2018 and hoped
that this will result in further study, cooperation and data sharing in the Southern Ocean to allow
for the inclusion of whales in CEMP.

Future cooperation

10.32 The Scientific Committee thanked the Secretariat for preparing SC-CAMLR-
XXXVI/BG/09 that provides an annual update on meetings of interest to the Scientific
Committee. The Scientific Committee agreed that this paper was no longer required given the
improved dissemination of details of meetings and also that the group comprising the Scientific
Committee Bureau (paragraph 16.8) could deal with intersessional requests for representatives
from CCAMLR to attend scientific meetings.

Budget for 2018 and advice to SCAF

11.1  The Scientific Committee recalled that the provision of technical and logistical support
for meetings of the Scientific Committee and its working groups is part of the central role of
the Secretariat and, as such, is funded from the Commission’s General Fund (SC-CAMLR-
XXX, paragraph 12.1).
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11.2 The Scientific Committee agreed to fund two scientific scholarships (paragraphs 13.9
to 13.18) with a combined commitment of AU$54 500 over two years resourced from the
General Science Capacity Fund.

11.3  The Scientific Committee also requested SCAF to consider:

(1) the proposal for an independent review of CCAMLR assessments (Annex 7,
Appendix D)

(1) the importance of the role of Members hosting working group meetings in
developing scientific capacity in SCAF’s discussion of a mechanism to fund the
attendance of working group conveners and the Scientific Committee Chair.

11.4 The Scientific Committee welcomed the recommendation from SCAF to support
funding for the assessment review and also the recognition of the essential capacity building
and scientific engagement role of continuing the current practice of Members hosting working
group meetings.

Advice to SCIC

12.1  On behalf of the Scientific Committee, the Chair transmitted the Scientific Committee’s
advice to SCIC. SCIC requested advice from the Scientific Committee Chair on IUU fishing,
preliminary assessments for bottom fishing under CM 22-06, of the criteria to assess the
suitability of toothfish tagging, fishery forecasting and closure mechanisms, shark by-catch in
the Convention Area and catch reporting in the krill fishery.

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

13.1 The Chair of the Scientific Committee presented SC-CAMLR-XXXVI/BG/40,
development of a five-year work plan for the CCAMLR Scientific Committee, noting that it
had incorporated the advice of the working groups during 2017. Dr Belchier considered the
document to be a living document that would change as items were added, removed, or when
tasks were completed. Additionally, Dr Belchier noted that changes might occur to
accommodate changes in priorities and that the plan was based on themes and topics, rather
than by working groups, as different themes may require input from different sources.

13.2  The Scientific Committee noted that climate change is a coherent thread throughout the
work plan and is clearly a topic that is essential to the work of the Scientific Committee. Given
the ubiquitous nature of the climate change theme, Dr Belchier suggested that climate change
should be addressed as a standing item at each working group or sub-group meeting and that
the relevant outcomes be collated to provide a summary of the status of climate change-related
studies and prevailing conditions in the CCAMLR area.

13.3 The Scientific Committee agreed that the table format and structure of SC-CAMLR-
XXXVI/BG/40 was useful for tracking and streamlining the work of the Scientific Committee
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and its working groups and subgroups. Members requested that the Secretariat make the table
into a public webpage so that Members and parties interested in the work of the Scientific
Committee would be able to see the work plan. The Scientific Committee also indicated that
such an outward-looking web presence could increase transparency of its work.

13.4 The Scientific Committee indicated that owing to the number of items that were part of
the work plan and the number of additions that may be necessary, the web-based workplan
should be updated regularly. The Chair of the Scientific Committee indicated that he would
update the priorities table webpage when necessary, including following each intersessional
meeting.

13.5 Dr Kasatkina noted that the issues outlined in SC-CAMLR-XXXVI/15 had been
discussed at some length during previous meetings, but reiterated several points. First,
Dr Kasatkina noted that managing the krill resource was a critical issue for the Scientific
Committee; second that FBM is seen as the basis for evaluating CM 51-07 in four years and
progress on this item will need to be made; and options for the spatial allocation of catch will
need to be formulated. Dr Kasatkina also reiterated that the absence of monitoring data in
Area 48 meant that there is a need to continue to progress the use of fishing vessels to collect
acoustic data for the assessment of krill biomass across Area 48. Moreover, Dr Kasatkina noted
that the long gap, 17 years, since the last synoptic krill acoustic survey was conducted, coupled
with the ongoing climate change over that time, suggested that such a broad-scale synoptic
survey would be critical to conduct in order to understand the distribution of krill.

13.6 Dr Gode informed the Scientific Committee that Norway would be conducting an
acoustic survey with its new research vessel in austral summer 2019. Norway was developing
a multinational industry and science plan to repeat the survey. It had formed a correspondence
group and will be using the existing 2016 Multi-Member Research e-group to organise the
work. Norway invited other Members to contribute to the planning and suggested that, despite
the short time for planning, it would be possible to successfully complete this multi-sector
survey. The Scientific Committee suggested that planning of this survey be added as an agenda
item to the meetings of SG-ASAM and WG-EMM in 2018.

13.7 The Scientific Committee noted the full agendas for the working group meetings and
considered whether it would be appropriate to delay the development of the terms of reference
of the proposed Joint IWC—-SC-CAMLR Workshop. The Committee recognised that a delay for
at least two years would be appropriate but noted that there were sufficient informal contacts
between members of the IWC and the Scientific Committee that information could still be
shared.

13.8  ASOC offered to provide financial assistance for an intersessional workshop to advance
technical discussions related to FBM which would be open to any interested CCAMLR Member
or observer. Drs Watters and Trathan have been approached to develop appropriate terms of
reference, through collaboration with interested scientists from CCAMLR Members, and to
convene the workshop. Possible dates and a venue will be notified in due course. Outputs from
the workshop will be presented through a working paper to WG-EMM-19 (paragraph 3.28).
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CCAMLR Scientific Scholarships Scheme

13.9  The Chair of the Scientific Scholarship Review Panel, Dr Somhlaba, senior Vice-Chair
of the Scientific Committee, announced the recipients of the 2017 CCAMLR scholarship. He
noted that once again two high-quality proposals were received and sufficient funds were
available to provide a scholarship to both applicants.

13.10 Two scholarships were awarded, Mr Davide Di Blasi of Italy was awarded a scholarship
to develop non-invasive techniques for the study of fishes in the Ross Sea, including toothfish
and silverfish. The second scholarship was awarded to Ms Elisa Seyboth of Brazil who will be
working on understanding the relationship between the recent increase in fin whales around the
Antarctic Peninsula and their relationship to Antarctic krill around the South Shetland Islands.

13.11 Ms Seyboth thanked the scholarship panel, the Scientific Committee and the
Commission for the award. She also thanked Dr Watters, her mentor in the US AMLR Program.
Ms Seyboth noted that she hoped this award would help with the re-engagement of Brazil in
CCAMLR and especially in the working groups.

13.12 The Scientific Committee noted that the award of a CCAMLR Scholarship to
Ms Seyboth of Brazil to study whales underscored the ongoing commitment to better
understand their importance to the work of CCAMLR (paragraph 13.7).

13.13 Dr Vacchi thanked the Scientific Committee for the scholarship award to Mr Di Blasi
on his behalf. Dr Vacchi noted that Mr Di Blasi is working on his PhD with the Italian National
Antarctic program and is working with other Members, including New Zealand, during this
study.

13.14 The Scientific Committee congratulated both scholarship awardees and New Zealand
noted that Mr Di Blasi participated on the recent winter cruise to the Ross Sea in 2015 that was
the first to find eggs and larvae of D. mawsoni.

13.15 Dr Korczak-Abshire, the Convener of WG-EMM, congratulated both recipients on their
awards and also looked forward to an increased engagement by Brazil at WG-EMM and within
the Commission through this award.

13.16 Dr M. Santos and Ms A. Capurro of Argentina, both previous scholarship recipients,
offered their congratulations to both recipients. As female recipients of the awards, they further
indicated their support and were happy to see an additional woman receive this award.
Dr Santos looked forward to the re-engagement of Brazil within the working groups.

13.17 The Chair of the review panel thanked the members of the panel for their work in
reviewing current applications and, in particular, he thanked those members of the panel from
Italy and the USA who had recused themselves from the discussion of applications in which
they had an interest.

13.18 The Scientific Committee agreed that the CCAMLR Scientific Scholarships Scheme
was a very successful mechanism for developing capacity in CCAMLR, both in the working
groups and in the Scientific Committee.
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Invitation of experts and observers to meetings of working groups

13.19 The Scientific Committee agreed that all Observers invited to the 2017 meeting would
be invited to participate in SC-CAMLR-XXXVII.

Next meeting

13.20 The next meeting of the Scientific Committee will be held at the CCAMLR
Headquarters building (181 Macquarie Street) in Hobart, Australia from 22 to 26 October 2018.

Intersessional activities

13.21 The Scientific Committee endorsed the recommendation from WG-FSA to hold an
Independent review of integrated stock assessment methods (Annex 7, paragraphs 7.11 to 7.15)
recognising the importance of such a review to improve the quality and transparency of
CCAMLR’s work. It agreed the terms of reference for this workshop (Annex 9) and welcomed
the nomination of Dr Reiss as the Convener of the workshop.

13.22 The Scientific Committee welcomed the offer from Germany to host a CCAMLR
Workshop for the Development of a D. mawsoni Population Hypothesis for Area 48 (see
paragraph 5.7) and agreed the terms of reference (Annex 10) and welcomed the nomination of
Drs Jones and Darby as the Co-conveners of the Workshop.

13.23 The Scientific Committee warmly welcomed the offer from the Chile, Germany and the
UK to host the workshop/working group meetings in 2018 and agreed to the following
meetings:

(1)  toothfish life history workshop, Berlin, Germany, February (Co-conveners:
Drs Darby and Jones)

(1)) SG-ASAM, Punta Arenas, Chile, April/May (Convener: Dr Zhao)
(ii1)) WG-SAM, Norwich, UK, June (Convener: Dr Parker)
(iv) independent review of assessments, Norwich, UK, June (Convener: Dr Reiss)

(v) spatial management workshop, Cambridge, UK, July (Co-conveners:
Drs Korczak-Abshire and Grant)

(vi) WG-EMM, Cambridge, UK, July (Convener: Drs Korczak-Abshire)

(vil) WG-FSA, Secretariat, Hobart, Australia, October (Convener: Dr Welsford).
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Secretariat supported activities
Secretariat information and data systems

14.1 The Executive Secretary reported on a restructuring for Secretariat data and information
technology services that had been undertaken during 2017. He noted that the overarching goal
was to strengthen the Secretariat’s information systems and data services to Members. The
restructure resulted in the merging of the previous Data Services with Information and
Communications Technology and the transfer of fishery monitoring responsibilities to Fishery
Monitoring and Compliance. He anticipated that the restructure would lead to improved
efficiencies in the Secretariat and increased rigor around strategic planning to support
information and data processes, including in relation to data quality, data products, web-based
data services, data documentation and user requirements.

14.2 The Executive Secretary noted that the restructure had led to the departure of Dr David
Ramm who had made a valuable contribution to CCAMLR over 21 years. On behalf of all
CCAMLR Members, the Executive Secretary expressed appreciation to Dr Ramm for his
extensive contribution to CCAMLR.

14.3  The Scientific Committee thanked the Executive Secretary for the presentation and also
thanked Dr Ramm for his contribution to the Scientific Committee and its working groups over
many years.

14.4  The Scientific Committee noted the importance of maintaining data quality and that this
should not be seen as subsidiary to the development of data management architecture. It looked
forward to greater clarity in the plans for the future development of information and data
services in the Secretariat and agreed that the proposed DMG should have an important role in
providing strategic and technical advice to CCAMLR information and data services.

14.5 The Executive Secretary confirmed that data services remain at the core of the
Secretariat services to Members and that further details of the changes to the Secretariat staff
structure associated with the restructuring exercise for Secretariat data services were provided
in CCAMLR-XXXVI/05. He welcomed further suggestions and engagement from Members in
developing the Secretariat data and information services.

14.6  The Scientific Committee noted the developments in Information Systems and Data
Services during 2017 set out in SC-CAMLR-XXXVI/BG/38 Rev. 1 (Annex 7, paragraphs 2.7
to 2.13). These included automated data loads and the resulting improvements in efficiencies
of data processing for catch and effort and observer data submissions and the planned
development for C1 and C2 data processing (see also Annex 7, paragraph 2.10) as well as the
development of analytical tools (e.g. CCAMLR RGIS) to assist Members in the interactions
with CCAMLR data.

14.7 The Scientific Committee noted the discussions in WG-FSA on development of the
DMG to provide an enhanced mechanism for communication between the Secretariat and data
providers and data users in order to align the workplan of the Secretariat and the expectation of
Members with respect to information and data management services.

14.8 The Scientific Committee acknowledged the scope and breadth of information and data
services undertaken by the Secretariat. It included fisheries, SISO, MPAs, acoustic data and
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CEMP as well as the development of data exchange and interoperability processes to allow data
and information requirements for MPA RMPs to be addressed, all of which would benefit from
a broad level of engagement in the DMG.

14.9 The Scientific Committee endorsed the advice of WG-FSA in relation to the need for
documentation to explain to data users what additional data quality measures are being
implemented as part of the data loading process and the potential impacts of these as they are
applied to the historical data (Annex 7, paragraph 2.38).

14.10 The Scientific Committee agreed the terms of reference for the DMG (Annex 11) and
accepted the nomination of Dr Reiss as the Convener of this group.

Election of the Chair and Junior Vice-Chair

15.1 The Scientific Committee noted SC-CAMLR-XXXVI/13 that specified the Russian
Federation’s view that, in accordance with the Rules of Procedure of the Scientific Committee,
specifically Rule 8, ‘Chairman and Vice-Chairmen’, the procedures and terms are set for
electing the Chair and Vice-Chairs, and limits are prescribed on the election of the Chair for
more than one term.

15.2 In SC-CAMLR-XXXVI/13 the Russian Federation sought clarification from the
CCAMLR Executive Secretary on the matter of the procedure for re-election of the previous
Chair of the Scientific Committee for his second term and called for compliance with the
procedure for electing the Chair and Vice-Chairs of the Scientific Committee for the next term
of 2018-2019 by organising transparent elections of the Chair of the Scientific Committee in
accordance with the Scientific Committee’s procedure.

15.3 In respect of the procedure for the election of the previous Chair of the Scientific
Committee, the Secretariat noted that the Russian translation of Rule 8 of the Rules of Procedure
of the Scientific Committee on the CCAMLR website differed in respect of the penultimate
sentence of that rule. The penultimate sentence in the English version states that ‘The Chairman
and Vice-Chairmen shall not be re-elected to their post for more than one term’, however, a
direct translation to English of the Russian version states ‘The Chairman and Vice-Chairmen
shall not be elected to their post for more than one term’.

15.4 The Secretariat informed the Scientific Committee that this inconsistency was not
present in the original Rules of Procedure source document but was introduced into the version
on the website. The Russian Federation thanked the Secretariat for recognising this
inconsistency and requested that the Russian translation of the Rule of Procedure be made
consistent with the original text.

15.5 The Scientific Committee thanked the Secretariat and the Russian Federation for
identifying this inconsistency and their openness to work with Members to find a solution. It
requested that the Secretariat implement a system to ensure consistency between translations,
especially for prescriptive texts such as Rules of Procedure and conservation measures. The
Scientific Committee recommended that this issue be brought to the attention of the
Commission.
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15.6  The Scientific Committee noted that the Senior Vice-Chair, Mr Somhlaba, had followed
the Rules of Procedure regarding the coordination of nominations for the Chair and Junior Vice-
Chair positions, consulting all Scientific Committee representatives with full transparency.

15.7 Mr Somhlaba was pleased to announce that Dr Santos had been unanimously elected to
the position of Junior Vice-Chair for a term of two regular meetings (2018 and 2019). This
nomination was firstly recognised by Mr Dunn and was seconded by Dr Zhao. A very warm
welcome was extended to the incoming Junior Vice-Chair who thanked the Scientific
Committee for its confidence in her nomination.

15.8 Mr Somhlaba also announced that all Scientific Committee representatives were very
happy with Dr Belchier’s work as Scientific Committee Chair and, consequently, supported his
re-election for one more term as Chair of the Scientific Committee. Dr Belchier thanked the
Scientific Committee for its ongoing support.

15.9 The Scientific Committee acknowledged that Mr Somhlaba would be moving on from
his role as Vice-Chair and welcomed Mr R. Sarralde Vizuete (Spain), the previous Junior Vice-
Chair, into the Senior Vice-Chair position.

15.10 The Scientific Committee thanked Mr Somhlaba for his excellent work as Vice-Chair
and for coordinating this year’s election.

Other business
Synoptic krill survey 2019

16.1 Norway informed the Scientific Committee of intersessional work by several Members
to develop a multinational plan to complete a synoptic krill survey in 2018/19. Norway noted
that several delegations are working to develop an initial survey design that will be presented
to SG-ASAM in 2018 for consideration, which will be followed by a more refined multinational
plan combining ship- and land-based work to be presented at WG-EMM in 2018. This research
will facilitate the development of FBM and the MPA planning process in Domain 1. Norway
notified the Scientific Committee that an e-group, ‘2019 Multinational cruise’, is being used as
a platform for intersessional communication between interested parties.

16.2 The Scientific Committee noted that this proposed survey would be an excellent
opportunity for a productive fishing industry and science collaboration and suggested the
preliminary design of the survey would be an appropriate item for SG-ASAM to consider.

Proposal for Global Environment Facility funding

16.3 Dr A. Makhado (South Africa), on behalf of the Global Environment Facility (GEF)
Eligible CCAMLR Member Countries (GECMCs), provided an update on the status of the
proposal for GEF funding (CCAMLR-XXXVI/02). The proposal, in the format of a GEF
project identification form (PIF), was approved by the GEF Council at its meeting in May 2017.
The proponents of the proposal, Chile, India, Namibia, South Africa and Ukraine, have
requested consideration by the Scientific Committee to endorse this proposal, to provide
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feedback on the timeline to develop the Project Document over the next 12 months and to seek
further guidance on the role of the project in the work of CCAMLR. It was further noted that
the project is financed by GEF, with financial support of US$6 192 694 requested, and will be
executed by CCAMLR over the duration of four years.

16.4 The Scientific Committee thanked the GECMCs for the update on this proposal and
noted the discussions at WG-FSA (Annex 7, paragraphs 8.11 to 8.13) and WG-EMM (Annex 6,
paragraphs 5.30 to 5.33) regarding this project. The Scientific Committee welcomed the
proposal and agreed that it would contribute significantly to building capacity within CCAMLR
among GECMCs by promoting engagement and activity among these nations.

16.5 Dr Gode extended an invitation for the project to affiliate with the proposed 2019
multinational synoptic krill survey, suggesting that there is significant opportunity for ongoing
engagement of the five GECMCs with the survey initiative over several years.

16.6 The Scientific Committee congratulated the five GECMCs and noted that many
Members were well positioned to provide assistance to this type of capacity-building initiative,
as well as other initiatives for capacity building, such as development of a mentoring program.

16.7 The Scientific Committee expressed strong support for capacity building in general,
noting that the specifics of this proposal would be considered by the Commission.

Second Performance Review

16.8 The Scientific Committee considered the PR2 Report (CCAMLR-XXXVI/01) and
endorsed Recommendation 19 that the current practice of managing the business of the
Scientific Committee through an informal executive group be institutionalised as a Scientific
Committee Bureau, in order to formalise good practices to improve the efficiency and conduct
of business in the Scientific Committee and its working groups. The Scientific Committee
agreed the terms of reference for the Scientific Committee Bureau (Annex 12), and agreed that
it would comprise the Scientific Committee Chair, Vice-Chairs and working group and
subgroup conveners and the Convener of the DMG.

16.9 The Scientific Committee agreed that the Scientific Committee Bureau be tasked with
working intersessionally to develop a process to address the recommendations of the PR2
Report, as they relate to the Scientific Committee, for consideration at SC-CAMLR-XXXVIL
The Scientific Committee noted that discussions on the development of this work should be
open to all Members and identified that an e-group would be the appropriate mechanism for
these intersessional discussions.

Proposal to amend the Rules of Procedure

16.10 The EU introduced a proposal to amend the rules of procedure of the Commission and
the Scientific Committee to enable public access to Commission and Scientific Committee
documents on the CCAMLR website (CCAMLR-XXXVI1/13). Under this proposal, Members
could choose to have their respective documents posted and available to the public at the close
of the respective meeting.
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16.11 Several Members expressed their support for this proposal, noting that it would increase
transparency around the work completed by the Scientific Committee and the Commission and
develop public awareness.

16.12 Some Members consider that the sensitivity around some of these meeting documents,
noting that many are not peer-reviewed articles and there was concern on how the public would
interpret and utilise the subject material, merited further consideration of the EU proposal.

CCAMLR communication strategy

16.13 The Scientific Committee expressed its support for the recommendation from
WG-EMM on the development of a CCAMLR communications strategy, that integrates across
different types of communications media and allows CCAMLR to promote its various
activities, successes and actions over time (Annex 6, paragraph 5.29). The Scientific Committee
noted the amount of research and information that could be used to inform a wide audience on
events around the Southern Ocean and to increase awareness of CCAMLR activities.

16.14 The Scientific Committee agreed that the communication strategy should focus on the
activities of the Scientific Committee and Commission as a whole, rather than individual
Members’ activities and achievements.

16.15 The Scientific Committee suggested that the Secretariat work intersessionally with
working groups and individuals outside of CCAMLR to develop an appropriate communication
strategy, including consideration of the future of CCAMLR Science.

16.16 The Scientific Committee noted that the ‘Recent News’ stream on the CCAMLR
website (www.ccamlr.org/en/news) could be used to include news items relating to the
Scientific Committee, such as notifications when public reports are made available.

CCAMLR Science

16.17 The Scientific Committee considered SC-CAMLR-XXXVI/16 that introduced a
proposal for a special volume to promote the science done in CCAMLR in support of MPAs,
noting that many of the background papers presented as part of the MPA process contained
extremely valuable science that might not be amenable to publication in other journals.

16.18 The Scientific Committee agreed that this offered a good potential approach to providing
a mechanism to publicise the large volume of excellent science in support of MPAs in
CCAMLR in addition to the material already hosted on the CCAMLR website.

16.19 The Science Manager, as Editor of CCAMLR Science, recalled that in 2015 the Scientific
Committee considered the future options for CCAMLR Science (SC-CAMLR-XXXIV,
paragraphs 14.1 to 14.6). He also noted that while there were over 200 papers considered by
the working groups in 2017, only five papers were submitted for consideration by CCAMLR
Science.
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16.20 The Scientific Committee acknowledged that with this level of submission there was a
need to change the future direction of CCAMLR Science and recommended that this should be
considered as part of the communication strategy for the Scientific Committee (paragraphs 16.3
to 16.6).

Adoption of the report

17.1  The report of the Thirty-sixth meeting of the Scientific Committee was adopted.

Close of the meeting

18.1 Dr Belchier concluded the Thirty-sixth meeting of the Scientific Committee and thanked
participants for their patience and contributions throughout the week. He thanked all involved
in supporting the work of the Scientific Committee and noted that the efficient convivial manner
in which the meeting proceeded reflected the high level of productivity at intersessional
meetings this past year.

18.2  On behalf of the Scientific Committee, Dr Darby thanked Dr Belchier for his excellent
chairing of the Scientific Committee and extended thanks to the Secretariat and others for their
support that had allowed the meeting to reach a successful conclusion.
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Table 1:  Catch limits (in tonnes) agreed by the Scientific Committee for 2017/18 (the catch limits for Antarctic krill are included for completeness but were not considered
during the Scientific Committee meeting. CM — conservation measure; A, B, C — management areas in Subarea 48.3; N — north; S — south; E — east; W — west;
SSRU - small-scale research unit; N70 — north of 70°S; S70 — south of 70°S; SRZ — special research zone; P — proposed research block.

Subarea/ SSRU Area Species Catch limit Agreed catch Additional information Conservation measure
division 2016/17 limit 2017/18 containing catch limit
48.3 Total D. eleginoides 2750 2 600 2018/19 limit 2 600 tonnes CM 41-02
A (0%) 0 0 2018/19 limit 0 tonnes
B (30%) 825 780 2018/19 limit 780 tonnes
C (70%) 1925 1820 2018/19 limit 1 820 tonnes
48.3 C. gunnari 2074 4733 2018/19 limit 3 269 tonnes CM 42-01
48.4 D. eleginoides 47 26 2018/19 limit 26 tonnes CM 41-03
48.4 D. mawsoni 38 37
58.5.2 D. eleginoides 3405 3525 2018/19 limit 3 525 tonnes CM 41-08
58.5.2 C. gunnari 357 526 2018/19 limit 395 tonnes CM 42-02
48.2 n/a Nand S D. mawsoni 75 75 Ukraine and Chile joint research proposal No CM
n/a E D. mawsoni and 23 23 UK research program No CM
D. eleginoides
48.4 n/a S D. mawsoni and 18 18 UK research program No CM
D. eleginoides
48.6 n/a 486 2 D. mawsoni 170 169 Japan and South Africa joint research proposal CM 41-04
48.6 n/a 486 3 D. mawsoni 50 40 Japan and South Africa joint research proposal CM 41-04
48.6 n/a 486 4 D. mawsoni 100 120 Japan and South Africa joint research proposal CM 41-04
48.6 n/a 486 5 D. mawsoni 190 228 Japan and South Africa joint research proposal CM 41-04
58.4.1 C 5841 1 D. mawsoni 80 96 Australia, France, Japan, Republic of Korea and CM 41-11
Spain joint research proposal
58.4.1 C 5841 2 D. mawsoni 81 97 Australia, France, Japan, Republic of Korea and CM 41-11
Spain joint research proposal
58.4.1 E 5841 3 D. mawsoni 233 186 Australia, France, Japan, Republic of Korea and CM 41-11
Spain joint research proposal
58.4.1 E 5841 4 D. mawsoni 13 16 Australia, France, Japan, Republic of Korea and CM 41-11
Spain joint research proposal
58.4.1 G 5841 5 D. mawsoni 35 42 Australia, France, Japan, Republic of Korea and CM 41-11
Spain joint research proposal
58.4.1 G 5841 6 D. mawsoni 90 108 Australia, France, Japan, Republic of Korea and CM 41-11
Spain joint research proposal
5842 E 5842 1 D. mawsoni 35 42 Australia, France, Japan, Republic of Koreaand CM 41-05

Spain joint research proposal
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Table 1 (continued)

Subarea/ SSRU Area Species Catch limit Agreed catch Additional information Conservation measure
division 2016/17 limit 2017/18 containing catch limit
58.4.4b n/a 5844b 1 D. eleginoides 25 20 France and Japan joint research proposal No CM
58.4.4b n/a 5844b 2 D. eleginoides 35 28 France and Japan joint research proposal No CM
58.43a n/a 5843a 1 D. eleginoides 32 38 France and Japan joint research proposal CM 41-06
88.1 All Total D. mawsoni 2 870 3157 CM 41-09
SSRUs
in 88.1
and
SSRUs
882A-B
N70 D. mawsoni n/a 591 CM 41-09
S70 D. mawsoni n/a 2 054 CM 41-09
SRZ D. mawsoni n/a 467 CM 41-09
Shelf survey  D. mawsoni 40 45 2018/19 limit 65 tonnes CM 41-09
88.2 D, E,F, 882 1 D. mawsoni 200 200 With overall limit of 419 tonnes SSRUs C, D, CM 41-10
G E, F and G with no more than 200 tonnes in any
research block
88.2 C,D,E, 882 2 D. mawsoni 200 200 With overall limit of 419 tonnes SSRUs C, D, CM 41-10
F,G E, F and G with no more than 200 tonnes in any
research block
88.2 C,D,E, 882 3 D. mawsoni 200 200 With overall limit of 419 tonnes SSRUs C, D, CM 41-10
F,G E, F and G with no more than 200 tonnes in any
research block
88.2 C,D,E, 882 4 D. mawsoni 200 200 With overall limit of 419 tonnes SSRUs C, D, CM 41-10
F,G E, F and G with no more than 200 tonnes in any
research block
88.2 H D. mawsoni 200 200 CM 41-10
88.3 n/a 883 1 D. mawsoni 21 20 New Zealand and Republic of Korea joint No CM

research proposal
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Table 1 (continued)

Subarea/ SSRU Area Species Catch limit Agreed catch Additional information Conservation measure

division 2016/17 limit 2017/18 containing catch limit

88.3 n/a 883 2 D. mawsoni 29 25 New Zealand and Republic of Korea joint No CM
research proposal

88.3 n/a 883 3 D. mawsoni 31 50 New Zealand and Republic of Korea joint No CM
research proposal

88.3 n/a P 6 D. mawsoni n/a 30 New Zealand and Republic of Korea joint No CM
research proposal

88.3 n/a P 8 D. mawsoni n/a 10 New Zealand and Republic of Korea joint No CM
research proposal

88.3 n/a 883 4 D. mawsoni 52 50 New Zealand and Republic of Korea joint No CM
research proposal

88.3 n/a P 7 D. mawsoni n/a 30 New Zealand and Republic of Korea joint No CM
research proposal

88.3 n/a PO D. mawsoni n/a 10 New Zealand and Republic of Korea joint No CM
research proposal

88.3 n/a 883 5 D. mawsoni 38 10 New Zealand and Republic of Korea joint No CM
research proposal

88.3 n/a P 10 D. mawsoni n/a 10 New Zealand and Republic of Korea joint No CM
research proposal

58.4.1 n/a W E. superba 277 000 277 000 CM 51-02

58.4.1 n/a E E. superba 163 000 163 000 CM 51-02

58.4.2 n/a W E. superba 260 000 260 000 CM 51-03

58.4.2 n/a E E. superba 192 000 192 000 CM 51-03

48.1 n/a E. superba 155 000 155 000 CM 51-07

48.2 n/a E. superba 279 000 279 000 CM 51-07

48.3 n/a E. superba 279 000 279 000 CM 51-07

48.4 n/a E. superba 93 000 93 000 CM 51-07




Table2:  Catch limit (in tonnes) and initial allocations among Members for Dissostichus mawsoni in
research blocks in Divisions 58.4.1 and 58.4.2 for the 2017/18 fishing season. AUS — Australia;
ESP — Spain; FRA — France; JPN — Japan; KOR — Republic of Korea.

Research Catch AUS ESP FRA JPN KOR Total
block limit in
2017/18
5841 1 96 0 0 32 32 32 96
5841 2 97 48 49 0 0 0 97
5841 3 186 24 24 48 60 30 186
5841 4 16 16 0 0 0 0 16
5841 5 42 0 0 0 0 42 42
5841 6 108 54 54 0 0 0 108
5842 1 42 28 0 14 0 0 42
Total 587 170 127 94 92 104 587
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Table 3:

Numbers of incidental mortalities of seabirds and marine mammals (IMAF) in 2016/17 received through vessel and observer

data. Data source ‘Obs. tally period’ is the haul observation period conducted by observers, and the mortalities recorded during
this period are used to calculate the extrapolated total (scaled by the percentage of hooks observed) for seabird mortalities. ‘Obs.
total” is the total number of mortalities reported by observers (includes incidental mortalities reported from outside the haul
observation/tally period). ‘Catch and effort’” are summary catch and effort data reported at 1-, 5- or 10-day intervals depending
on the fishery. C1 and C2 data are haul-by-haul vessel data reported to the Secretariat at monthly intervals. Subareas and
divisions' that are marked with an asterisk have incomplete datasets and fields marked with a dash have no fishing activity
present, or data is not submitted to the Secretariat.

Data source Subarea Division Total
48.1%* 48.2*% 483* 484 58.6 58.5.1 58.5.2%
(French EEZ)  (French EEZ)
Longline
Seabirds Obs. tally period - 0 12 1 4 14 2 33
Obs. total - 0 21 1 - - 2 24
Extrapolated total - 0 37 3 16 56 4 116
Catch and effort - 0 24 1 - - 2 27
C2 - 0 20 1 - - 2 23
Marine mammals Vessel - 0 0 0 - - 6 6
Observer - 0 0 0 0 0 3 3
Finfish trawl
Seabirds Observer - - 3 - - - 0 3
Catch and effort - - 3 - - - 0 3
Cl - - 3 - - - 0 3
Marine mammals Vessel - - 0 - - - 0 0
Observer - - 1 - - - 0 1
Krill trawl
Seabirds Observer 0 0 0 - - - - 0
Catch and effort 1 1 0 - - - - 2
Cl 1 1 0 - - - - 2
Marine mammals  Vessel 0 0 0 - - - - 0
Observer 0 0 0 - - - - 0

1

Subareas and divisions not listed in this table had no reported mortalities during 2016/17 or no fishing activities were undertaken.



Table 4:

Scientific Committee and Commission recommendations outstanding from the 2013 Review of the CCAMLR Scheme of International Scientific Observation

(SISO) and considered by the Workshop on the Scheme of International Scientific Observation (WS-SISO).

Review recommendation CCAMLR group(s) WS-SISO outcome and comments
Bilateral arrangements
CCAMLR examines ways of increasing the diversity of Designating and ~Commission WS-SISO noted this was still outstanding and requested the
Receiving Member arrangements. Scientific Committee refer for further consideration by the
The process by which observers are assigned to vessels should be Commission Commission
reviewed, to ensure that the vessel’s input into the selection of a specific
observer is minimal or prevented.
Revising the text of the scheme in paragraphs D.a(iii) and D.b(i), to Commission WS-SISO requested the Scientific Committee recommend wording

‘meals or accommodations ersalary-when provided by the vessel’

Provide an independent mechanism for observers to provide feedback on
concerns regarding reporting of contentious or compliance-related issues
(see recommendation for standardised CCAMLR debriefing format).

Observer tasking and workload

All additional sampling requirements be agreed by all parties prior to
embarkation of an observer and that a summary of this additional
sampling should be highlighted in the Cruise Report. There is also a
need to clearly define the roles, responsibilities and priorities of the
observer with respect to data collection.

Deploying observers

Reviewing the requirement in paragraph A.d of the text of the scheme
that requires that the observer should be able to speak the language of
the Flag State; consider either its mandatory nature or a requirement that
the common language should be agreed by the two parties and not
necessarily restricted to be that of the vessel.

Standing Committee
on Implementation
and Compliance
(SCIC)

Commission

Commission

should reflect no direct payment from the vessel representatives,
officers or crew to the observer.

WS-SISO requested the Scientific Committee recommend SCIC
consider how any feedback reporting mechanism would best be
detailed.

WS-SISO requested the Scientific Committee recommend that
wording should reflect that additional tasks should not impact on
the SISO data collection requirements, and that a summary of tasks
be listed in the Cruise Report.

WS-SISO requested the Scientific Committee approve this
recommendation.

(continued)



Table 4 (continued)

data’ should be reviewed to provide clarity on what is expected/required
to deliver this particular objective.

Review recommendation CCAMLR group(s) WS-SISO outcome and comments
Strengthening observers’ ‘right to refuse’ deployment on a vessel by Commission WS-SISO requested the Scientific Committee recommend that the
requiring a standard safety check to be performed and passed prior to Commission consider how a code of best practice could be
boarding. The safety check should be submitted to CCAMLR via the developed to ensure observer safety on CCAMLR vessels, and for
Designating Member and summarised for SCIC each year. safety equipment details to be reported as part of the vessel
notification details.
Harmonising training requirements
CCAMLR finds a mechanism to increase engagement in the CCAMLR  Commission WS-SISO requested the Scientific Committee consider that the
Observer Training Program Accreditation Scheme (COTPAS), including recommendations for COTPAS engagement could be revisited by
allocation of funding to assist Designating Members to undertake the the Commission, taking into account the concerns of some
accreditation process Members that the accreditation process become mandatory, as this
All Designating States accredited in three years and that after a three- Commission would lead to better understanding of Members’ observer
year window all observers deployed should only be from accredited programs.
Designating States.
Designating Members that are not accredited should only deploy Commission
observers that have been through training with an accredited Designating
State.
All Designating Members undertake a COTPAS self-assessment in 2014 ~ Commission
and that the results are provided to the Secretariat for review.
Review mandatory health and safety requirements for the International Commission
Convention on Standards of Training, Certification and Watchkeeping
for Seafarers, 1978, as amended in 1995 (STCW95) training and the
inclusion of a requirement for helicopter rescue training.
Feedback/debriefing of observers.
In order assist the observers in identifying unknown or IUU vessels Commission/SCIC WS-SISO requested the Scientific Committee refer this
Members include their vessels’ automatic identification system (AIS) recommendation to SCIC.
and maritime mobile service identity (MMSI) number in their vessel
details supplied in notifications to the Secretariat.
The CCAMLR Scheme of International Scientific Observation — the future
The expectation of the observers in providing ‘vessel independent catch ~ Commission WS-SISO requested the Scientific Committee approve this

recommendation and noted that the latest version of the krill
logbook did not require the collection of catch data, and is under
review for finfish trawl fisheries.

(continued)



Table 4 (continued)

Review recommendation CCAMLR group(s) WS-SISO outcome and comments
Harmonisation of training programs, and other factors that might Commission WS-SISO requested the Scientific Committee consider that the
influence the decisions of both parties in the in the placement of recommendations for COTPAS engagement could be revisited by
observers, should be addressed prior to a re-examination of the the Commission, taking into account the concerns of some
administrative processes for bilateral arrangements. Members that the accreditation process become mandatory, as this
The implementation of COTPAS in three years should be followed by Commission would lead to better understanding of Members’ observer

two years of consolidation prior to a second review of the
implementation (including the diversity of bilateral deployments) in
2018.

programs.
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Figure 1:

Autoliner Trotline Spanish

Gear type

Relative contribution of information from tag release and recapture effort after taking into
account vessel-specific effective release survival and detection rates of tagged fish, by gear type,
over the period 2014-2017 in the Ross Sea region. Tag detection (grey bars) is the relative
detection rate of tags estimated for each gear type and used within the Ross Sea region
assessment model. Release survival (hashed bars) is the relative number of tagged fish released
estimated for each gear type and used within the Ross Sea region assessment model. Gear types
are listed in order of total catch, the proportion of catch is represented by the bar widths. The
method whereby these statistics were calculated is provided in WG-FSA-17/36.
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KOR NZL GBR RUS ESP NOR UKR AUS
Members

Relative contribution of information from tag release and recapture effort after taking into
account vessel-specific effective release survival and detection rates of tagged fish, by Member,
over the period 2014-2017 in the Ross Sea region. Tag detection (grey bars) is the relative
detection rate of tags estimated for each Member and used within the Ross Sea region
assessment model. Release survival (hashed bars) is the relative number of tagged fish released
estimated for each Member and used within the Ross Sea region assessment model. Members
are listed in order of total catch, the proportion of catch is represented by the bar widths. The
method whereby these statistics were calculated is provided in WG-FSA-17/36. KOR —
Republic of Korea; NZL — New Zealand; GBR — United Kingdom; RUS — Russia; ESP — Spain;
NOR — Norway; UKR — Ukraine; AUS — Australia.
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Priority areas for conservation (PACs) in Planning Domain 1. Planning unit (PU) selection
frequency indicates the number of times each pixel in the map was ‘selected’ from 100 repeat runs
of Marxan. Pixels coloured in darker shades of blue indicate locations with relatively higher
conservation value. The PACs are named with reference to the ecoregion in which they occur
(SWAP — southwestern Antarctic Peninsula; NWAP — northwestern Antarctic Peninsula; and SOI
— South Orkney Islands).
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Report of the Subgroup on
Acoustic Survey and Analysis Methods
(Qingdao, People’s Republic of China, 15 to 19 May 2017)

Introduction

1.1 The 2017 meeting of the Subgroup on Acoustic Survey and Analysis Methods
(SG-ASAM) was held at the Qingdao National Laboratory for Marine Science and Technology
(QNLM), Qingdao, China, from 15 to 19 May 2017. The Convener, Dr X. Zhao (China)
welcomed the participants (Appendix A) and noted that this was the 10th meeting of the
Subgroup. The Co-convener, Dr C. Reiss (USA), was unable to attend the meeting.

1.2 Mr Z. Wang (Executive Director of the QNML) welcomed the participants. He
described how the 42 hectare site of the QNML brought together five Chinese universities and
institutes to create a collaborative and coordinated centre of excellence for marine research.
Mr Wang recalled that Antarctic research and resource management was an important element
of marine research at QNML and he wished the meeting participants a successful and
productive meeting and a pleasant stay in Qingdao.

1.3 The meeting’s provisional agenda was discussed, and the Subgroup adopted the
proposed agenda without any changes. The meeting agenda is in Appendix B.

1.4  Documents submitted to the meeting are listed in Appendix C. The Subgroup thanked
the authors of papers and presentations for their valuable contributions to the work of the
meeting.

1.5  This report was prepared by A. Cossio (USA), M. Cox (Australia), K. Reid (Secretariat)
and G. Skaret (Norway). In this report, paragraphs that provide advice to the Scientific
Committee and WG-EMM have been highlighted; these paragraphs are listed in Item 7.

Protocols for the collection and analysis of krill acoustic data from fishing
vessels, with emphasis on Simrad echosounders (EK60, ES60/70)

2.1 The Subgroup agreed that the priority area of work was to establish an automated
method for processing acoustic data collected by commercial krill fishing vessels to support
CCAMLR’s management of the krill fishery, including the feedback management (FBM)
strategy.

2.2 The Subgroup also recalled that an important element of this was to develop the
methodology and protocols that enable CCAMLR to reliably reflect changes in krill availability
in the areas in which the fishery operates throughout the fishing season. Acoustic data from
both dedicated transects and data collected during fishing operations can provide useful
information, however, the current priority was focused on transect data (SC-CAMLR-XXXYV,
Annex 4, paragraph 2.2).

2.3 The Subgroup recognised that CCAMLR has a well-established protocol for krill
identification and biomass estimation from scientific acoustic surveys. However, the
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fundamental differences between the current priority and scientific surveys require a different
approach to the design and protocols for data processing routines, including krill identification
and biomass assessment.

Analysis of acoustic data collected from fishing vessels

2.4  Prof. K. Lee (Republic of Korea) presented SG-ASAM-17/04 that described a survey to
estimate the density and biomass of krill around the South Shetland Islands from the surveys
conducted on the krill fishing vessels Kwang Ja Ho in April 2016 and Sejong Ho in March
2017. The analysis included a comparison of dB difference values between the integrated cell
(50 ping x 5 m) of krill swarms from krill target sampling and the recommended range values
by sampled krill size (SC-CAMLR-XXIX, Annex 5). The density estimates from the surveys
were consistent with scientific surveys conducted in this subarea in previous years. The authors
of SG-ASAM-17/04 are planning to analyse the data from the two surveys following the swarm-
based approach developed at this meeting.

2.5  The authors of SG-ASAM-17/04 noted that the sea-surface temperature (SST) in 2017
was 1-1.5°C warmer than in 2016 and that there was an increase in the frequency of salps in
scientific and commercial catches in 2017. They also described evidence for vertical size
stratification of krill in 2016 with larger krill being found at greater depths.

2.6 The Subgroup warmly welcomed the details of these two surveys conducted by Korean
scientists that represented a significant advance in the use of krill fishing vessels to conduct
surveys in this subarea. The Subgroup encouraged the authors to submit the updated results and
discussion to WG-EMM.

2.7 Dr Cox presented SG-ASAM-17/02 that compared swarm integration and interval
integration based on data from a transect-based survey in a 65 km x 60 km area off Mawson
research station, East Antarctica. The data were processed and analysed following CCAMLR
standard protocols for noise removal, krill identification and biomass estimation. Echoview
v 8.0.7 was used for data processing and the SHAPES module within that software for swarm
identification and delineation. Mean areal krill density and associated variance was estimated
using the random sampling theory estimator of Jolly and Hampton (1990). There was a 61%
overlap between the variance estimates for conventional grid-based and swarm-based krill
density. The processing time of the swarm-based approach was half that of the standard grid-
based technique.

Echosounder calibration using seabed as reference target

2.8 Dr S.-G. Choi (Republic of Korea) introduced SG-ASAM-17/P01 which described the
difference between the bottom backscattering strength of the commercial echosounder
(i.e. ES70) and a standard sphere calibrated scientific echosounder (i.e. EK60) on board the
Korean fishing vessel Kwang Ja Ho during a krill survey conducted in Subarea 48.1 in April
2016. The vessel was equipped with ES70 echosounders with operating frequencies of 38
and 120 kHz, but the ES70 General Purpose Transceivers (GPTs) were replaced with EK60
GPTs for the period of the survey for the purpose of krill monitoring and estimation of krill
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biomass. The system set up with EK60 GPTs was calibrated according to the standard sphere
method. In order to calibrate the ES70 system, two transect lines were completed twice, first
using the calibrated system with EK60 GPTs, then using the system connected to ES70 GPTs.
Seabed echo along the transects were integrated using both systems and the gain settings of the
ES70 system were adjusted based on the relative difference in seabed echo intensity with the
EK60 system. Using the uncalibrated ES70, only 26.95% of the krill swarm signals were in the
2-12 dB range, however, 92.04% of the krill swarm signals were in the 2—12 dB range with the
calibrated ES70 data.

2.9  The Subgroup thanked the authors of SG-ASAM-17/P01 for this work and recalled that
the approach of using seabed integration for echosounder calibration had been addressed
previously in SG-ASAM as an alternative method to standard sphere calibration. Previous work
had shown that integration values are sensitive to changes in bottom features and sensitive to
slight changes in vessel track and direction when the bottom is not entirely homogenous and
flat. Ideally, a hard and flat stretch of seabed should be used for calibration. For comparison of
two or more GPTs connected to the same transducer, a multiplexer can allow for alternate
pinging with the two GPTs and a ping-by-ping comparison of integration results. In this case,
an inter-calibration on a krill layer or large swarm might be preferable.

2.10  The Subgroup encouraged Members to go through existing acoustic data from surveys
and fisheries acquired in the Bransfield Strait area in order to look for candidate locations with
appropriate depth and flat bottom for carrying out bottom calibration on different frequencies.
In general, the Subgroup encouraged the use of the standard sphere calibration also for ES70 as
described in 2015 (SC-CAMLR-XXXIV, Annex 4, paragraph 3.24).

Noise reduction

2.11 Mr X. Wang (China) presented SG-ASAM-17/03 using data from two krill fishing
vessels, the Fu Rong Hai (China) and the Saga Sea (Norway) to evaluate the quality of the
acoustic data collected from krill fishing vessels and to validate various spike noise mitigation
techniques on such data. Noise spikes from instrument cross-talk was the most important source
of noise during normal fishing operations and totally dominated the backscatter on the 38 kHz
in the Fu Rong Hai data and partly on the 120 kHz in the Saga Sea data. Background noise was
prominent and changed rapidly with time in the Saga Sea data. Other issues causing reduced
data quality were ‘false bottom’ noise, missing bottom detection and inclusion of bottom echo
in the integrated regions, surface bubble noise and missing pings under bad weather conditions.
Background noise was estimated based on data from a transect survey conducted around the
South Shetland Islands with the Fu Rong Hai using the method described in de Robertis and
Higginbottom (2007). The results showed that the background noise level increased with
increasing vessel speed, and the background noise was shown to limit the effective acoustic
sample range for a given frequency and vessel speed.

2.12  Four spike noise removal algorithms were tested on a presumed clean dataset from a
scientific survey on the Saga Sea; the outputs after filtering were compared to the unfiltered
output to assess potential bias introduced by the filters (assuming the unfiltered data to be
unbiased). All the spike noise removal methods reduced both mean and standard deviation of
the nautical area scattering coefficient (NASC). When using the swarm integration, instead of
the full dataset integration, on presumed clean data, all algorithms reduced NASC when
compared to the unfiltered data, but none of them reduced this by more than 10%. Also, for the
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noisy data collected during fishing operations, there was less difference between filtered and
unfiltered data when using swarm integration than interval integration, presumably because
noisy segments of the data were excluded by using the swarm integration approach.

2.13  The Subgroup acknowledged the comprehensive evaluation of spike noise reduction
algorithms for acoustic data presented in SG-ASAM-17/03, and agreed that both background
noise removal and spike noise removal should be incorporated as parts of the standard
processing of transect data from krill fishing vessels. It was agreed that the results and
conclusions from SG-ASAM-17/03 should be used to guide the recommendation of the
Subgroup on choice of noise removal algorithms.

Day/night variability in krill backscatter and optimal frequency
for krill abundance estimation

2.14 Dr O.R. Gode (Norway) presented preliminary results from acoustic observations of
krill swarms during a survey on the R/V James Clark Ross off the South Orkney Islands in
2016. Data collected on the frequencies 38, 70, 120 and 200 kHz both during daytime and night-
time were available for analysis. The data showed large variation in frequency response
(NASCi/NASCssknz) over day and night and within and between swarms likely due to diel
differences in krill behaviour. He underlined that the CCAMLR protocol for data collection and
biomass estimation from acoustic surveys was developed based on the CCAMLR-2000 Survey
for data collected during daytime in austral summer conditions only, whereas the protocol when
applied to fishing vessel transect data should also consider different conditions for data
collection.

2.15 The data presented by Dr Gode also indicated that 70 kHz was the optimal frequency
for krill monitoring of those available on the James Clark Ross. With the broadband technique,
70 kHz will cover the most dynamic frequency range for krill and is likely to produce optimal
data for target identification for krill biomass estimation as it is less sensitive to variability in
behaviour and tilt angle of krill compared to 120 kHz, and less susceptible to issues with false
bottom detection and low backscatter of krill at 38 kHz.

2.16 The Subgroup recalled that 70 kHz had been acknowledged as the optimal frequency
for krill biomass estimation by the Subgroup several times before. The continued use of
120 kHz as de facto frequency for krill biomass estimation is likely a consequence of the
presently limited number of 70 kHz echosounders installed for data collection. However, as
more vessels now have 70 kHz echosounders, including three Chinese krill fishing vessels, the
Subgroup recommended continued effort to facilitate the implementation of 70 kHz for krill
monitoring. The Subgroup noted that no empirical validation of the stochastic distorted-wave
Born approximation (SDWBA) model parameter settings for target strength estimation for
70 kHz data has been carried out like it has for 38 and 120 kHz (Demer and Conti, 2005).

Analysis of data collected from fishing vessels
Data analysis using the swarm-based approach

3.1  The Subgroup acknowledged that SG-ASAM-17/02, 17/03 and 17/04 indicated that the
krill density estimation is sensitive to the dB difference window technique for krill
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identification. However, krill identification based on swarm detection and delineation can be
used without or with a very wide dB difference window if the risk associated with identifying
all detected swarms as krill swarms is acceptable.

3.2 The Subgroup acknowledged several potential advantages of the swarm-based method
compared to interval integration when applied to data collected from fishing vessels:

(1) it is not dependent on data from a specific set of acoustic frequencies which is
required when setting the dB difference window for krill identification following
the CCAMLR protocol

(i1) it reduces the risk of integrating noise-contaminated segments of the data

(ii1) it provides potentially interesting information about swarm dynamics and swarm
characteristics which would not be available from standard interval integration

(iv) it potentially reduces data processing time.

3.3  The Subgroup recommended that the swarm-based approach should be used for krill
density estimation from data collected along transects by krill fishing vessels following the
procedure agreed below (paragraphs 3.4 to 3.18).

Echoview template for automatic data processing

3.4  Dr Cox presented the Echoview template ‘CCAMLR SWARM.EV’ that was uploaded
on the SG-ASAM e-group. This template was developed to support the automation of acoustic
data processing. He described and demonstrated the function of each acoustic variable in the
template.

3.5  The Subgroup noted that the template is currently designed for 38 and 120 kHz data and
that the template is designed to output integrated 120 kHz krill swarm data in 250 m depth
x 1 n mile intervals for either NASC or krill density.

3.6  The Subgroup recommended that the template be used with calibrated data, but
recognised that schools detection can be performed on uncalibrated data, although echo
integration cannot. The Subgroup noted that estimates of swarm characteristics from
uncalibrated data might provide useful information in support of assessments from calibrated
data. Furthermore, the template can be adapted for use with different frequencies, but currently
this must be carried out manually.

3.7  The Subgroup tested the Echoview template using calibrated 38 and 120 kHz data
collected by the Saga Sea from 13 to 15 February 2016 in Subarea 48.2 to detect krill swarms
and integrate krill echoes to obtain NASC values; in all tests (n = 5) identical results were
obtained. The Subgroup wrote a manual for the use of the template (Appendix D).

3.8  The final Echoview template incorporated the following data processing steps:

(1)  spike noise removal
(i1)) background noise removal
(ii1)) automated seabed detection
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(iv) krill swarm detection
(v) dB differencing
(vi) integration and export of NASC attributed to krill and krill areal density.

Default parameters for the template are given in Table 1.

Spike noise removal

3.9  The spike noise removal algorithm of Wang et al. (2016), presented in SG-ASAM-17/03
was included in the Echoview template. The Wang et al. (2016) algorithm was selected because
it has been tested on acoustic data collected using krill fishing vessels in the Antarctic and only
requires two parameters (minimum and maximum data Sy threshold; Table 1). The Subgroup
recommended that the same minimum data Sy threshold should be applied to the spike noise
removal and to the schools detection.

Background noise removal

3.10  The Subgroup agreed to use the method of de Robertis and Higginbottom (2007) to remove
background noise. The Subgroup noted that, with the exception of the maximum noise parameter,
values of the background noise removal parameter settings were taken from de Robertis and
Higginbottom (2007). Maximum noise parameter settings were —105 dB and —135 dB for the 38
and 120 kHz frequencies respectively. The maximum noise parameter values were determined
from analysis of the data presented in SG-ASAM-17/02.

Automated seabed detection

3.11 The Subgroup agreed to use the 38 kHz frequency for seabed detection and to use the
‘best bottom candidate line pick’ algorithm implemented in Echoview. The Subgroup noted
that refinement of the best bottom candidate line pick parameters might be necessary and
recognised two ways to aid in bottom detection:

(1)  that bottom depths from the transect lines be provided to the Secretariat from
previous surveys

(i1) to implement the seabed detection approach of Renfree and Demer (2015).

Krill swarm detection parameters

3.12  The sensitivity of mean areal krill density estimates to the swarm detection parameters
was investigated using the 38 and 120 kHz EK60 data collected from the Australian research
vessel, the Aurora Australis, in East Antarctica (SG-ASAM-17/02). Dr Cox used schools
detection parameters taken from SG-ASAM-17/02 and 17/03; Cox et al., 2011; Tarling et al.,
2009; Woodd-Walker et al., 2003 (Table 2) and estimated mean real krill density (Figure 1).
The Subgroup agreed that the different schools parameters are not sensitive with dB
differencing removed.
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3.13  The Subgroup noted that, in future, schools parameters could be adjusted to account for
ping interval and vessel speed. The Subgroup noted that SG-ASAM had suggested survey
settings, assuming a vessel speed of 10 knots, to be used by fishing vessels during line transect
surveys in earlier meetings.

dB differencing

3.14 The Subgroup noted that the template has ‘dB differencing’ for 38 kHz — 120 kHz. The
Echoview template default settings have a —20 to 20 dB difference range. The Subgroup
recognised that this wide default dB difference range will avoid krill being excluded but may
potentially also include non-krill echoes. However, the Subgroup agreed that the swarm
detection step in the template is sufficient to delineate krill from other organisms and avoid the
inclusion of the majority of non-krill echoes.

3.15 The dB difference option is retained in the template to enable future research to be
carried out on the sensitivity of swarm-based approaches to krill length-frequency data. To
support this future work, Dr Cox agreed to edit the R Markdown file used in SG-ASAM-16/01
to set the dB difference (38 — 120 kHz) and convert NASC to areal krill density using the
conversion factor (C), as described in WG-EMM-16/38, automatically and to provide this to
the SG-ASAM e-group.

Integration and export

3.16 The template has two output variables for 120 kHz. One variable ‘Krill NASC from mean
Sv’, produces an output of NASC (m?n mile?) at 250 m depth x 1 n mile interval. The other
variable ‘krill areal density’ produces an output of density (g m2) at 250 m depth x 1 n mile
interval. The default value for the conversion factor (C) used to produce krill areal density is set
to 0. This can be changed once a conversion factor is calculated.

Automation of data processing

3.17 Dr Cox presented EchoviewR, an R software package used to help automate acoustic
data processing using Echoview. The software package is currently located on the Github
website (https://github.com/AustralianAntarcticDivision/EchoviewR). The Subgroup agreed
that EchoviewR was a powerful tool that could be used with Echoview to help automate
processing of large datasets and to conduct sensitivity analyses. The Subgroup agreed that using
EchoviewR will enable acoustic data processing to be conducted in a reproducible manner, and
when run using R Markdown documents will enable data processing steps to be version-
controlled.

3.18 The Subgroup requested that the Secretariat hold a ‘forked’ copy of EchoviewR on its
Github site in order to ensure appropriate version control and documentation. The Subgroup
also requested that the Secretariat maintain the Echoview template in a version-controlled
information management system to ensure transparency in the future use and modification of
the template.
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Survey design

4.1  The Subgroup reiterated its request for krill fishing vessels to collect acoustic data along
the nominated transects (SC-CAMLR-XXXV, Annex 4, paragraphs 2.1 and 2.2). The Subgroup
agreed that the collection of acoustic data by each vessel in the fishery from at least one
nominated transect each month would contribute greatly to understanding temporal variability
in krill abundance, distribution and swarm characteristics.

4.2 The Subgroup noted that, while acoustic data was being collected by krill fishing vessels
as part of dedicated surveys (e.g. SG-ASAM-17/04), there has been relatively little repeated
collection of acoustic data from the nominated transects reported to the Secretariat. The
Subgroup recalled its advice from last year that it may be potentially beneficial to examine
mechanisms to provide incentives for vessels to collect acoustic data along the nominated
transects (SC-CAMLR-XXXV, Annex 4, paragraph 1.5).

4.3  The Subgroup encouraged the evaluation of potential alternative locations for new
transects that could be occupied repeatedly, especially where these transect locations might
achieve a greater degree of overlap with areas of fishing operations.

Other business
Japanese dedicated krill survey proposal

5.1 Dr H. Murase (Japan) presented SG-ASAM-17/01 that described a proposal for a
dedicated krill survey in Division 58.4.1 in 2018/19. The plan proposed to repeat the BROKE
survey in order provide an updated estimation of krill biomass to provide a revised estimate of
Bo used by CCAMLR for setting catch limits in this area and also to collect oceanographic
observations to detect long-term changes.

5.2 The Subgroup noted that SG-ASAM-17/01 was based on a proposal for a dedicated krill
survey that was originally presented in WG-EMM-15/43 and the Subgroup thanked Dr Murase
for his very comprehensive presentation on the design and planned implementation of the
survey that used the CCAMLR-agreed protocol for the estimation of krill biomass. The
Subgroup recalled the invitation from Japan for scientists to participate in the survey (COMM
CIRC 17/33-SC CIRC 17/26) and was delighted to hear that discussions between Subgroup
participants were ongoing in this regard.

5.3  The Subgroup noted that Japan was proposing to use broadband acoustics during the
survey, including 70 kHz, and that this would likely provide a useful contribution to the
evaluation of the use of this frequency in the collection of acoustic data by fishing vessels (see
paragraph 6.6). The Subgroup encouraged the presentation of details of density contrast and
sound-speed contrast measurement methods to SG-ASAM-18.

US AMLR Program

5.4  Mr Cossio provided an update on the proposal to revise at-sea research within the
US AMLR Program to better address questions necessary for understanding the consequences
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of overlap among krill, predators and the krill fishery. This includes the movement away from
ship-based research to an instrument-based (moorings and gliders) program of oceanographic
and ecological observations and research to support the US commitment to CCAMLR and
ecosystem science in the Southern Ocean.

Location of next SG-ASAM meeting

5.5 In encouraging Members to consider hosting future meetings of SG-ASAM, the
Subgroup recognised the great value of increased attendance and engagement in the work of
CCAMLR that was provided to acousticians from the Member hosting the meeting. This had
been particularly evident in the current meeting and also in the meeting hosted by the Republic
of Korea in 2015.

Future work

6.1 The Subgroup reviewed the default settings for the swarm-based Echoview template and
highlighted the following areas of future work:

(1)  Spike noise reduction parameters —

(a) review the reduction in NASC as a result of application of the spike noise
algorithm to clean data, i.e. data with no spike noise

(b) evaluation of the impact of the maximum Sy threshold value on a case-by-
case basis for specific noise signals and vessel-specific noise characteristics

(c) review the impact of frequency dependent spike noise removal on the dB
difference method.

(1)) Background noise removal parameters —

(a) measure background noise of a vessel, including by using passive mode, to
optimise the background noise removal parameters for an individual vessel.

(i11) Swarm detection parameters —

(a) frequencies other than 120 kHz (for example 70 kHz) should be evaluated
for swarm detection and the associated parameters evaluated.

(iv) 38— 120 kHz dB difference parameters —

(a) krill length-frequency data can be used to refine the dB difference
parameters (see paragraph 6.2)

(b) frequencies other than 38 — 120 kHz (for example 70 kHz) should be
evaluated for target identification.

(v) 1 nmile x 250 m export parameters —

(a)  krill length-frequency data can be used to determine the conversion factor
from NASC to density (see paragraph 6.2).
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Krill length-frequency data

6.2  Data on the length frequency of krill is relevant to the dB difference and the conversion
factor and the Subgroup recommended that an evaluation of the use of observer-collected
length-frequency data be undertaken to determine the appropriate spatial and temporal scale
over which length samples of krill should be pooled to characterise the length frequency of the
krill population in the acoustic survey (and individual transects). The Subgroup noted that the
selectivity of some commercial krill trawls has been studied and the selection curve estimated
(Krag et al., 2014). Such selection curves can be useful in future work studying the potential
impacts of net selectivity on length-frequency data used in the estimates of conversion factors
and dB differences.

Evaluation of the use of the swarm-based approach rather than gridded data

6.3  The Subgroup recommended that the differences in biomass estimates from the
scientific acoustic surveys using the CCAMLR-agreed method and the swarm-based approach
should be evaluated for existing data from Subareas 48.1 and 48.2, noting that this comparison
has been undertaken for the surveys in Subarea 48.3 (Fielding et al., 2014).

Other noise reduction algorithms

6.4  The recommended Echoview template for processing of transect data collected by
fishing vessels presently includes algorithms to automatically handle background noise and
spike noise. Methods to evaluate the implications of other issues reducing the quality and
biasing the output of the processing step (SG-ASAM-17/03), including missed bottom detection
and inclusion of bottom echo in integrated region, false bottom echo, variable background noise
level, surface bubble noise and missing pings due to bad weather condition, should be
developed in the future.

Survey design

6.5  Inaddition to the suggestion to evaluate potential alternative locations for new transects
that could be occupied repeatedly (see paragraph 4.3), the Subgroup also noted the potential to
carry out a combined trawl acoustic survey in selected areas with the objective of developing
and checking existing methods as well as to assess local krill density.

New echosounders and frequencies

6.6  The current approaches to the estimation of krill biomass from krill fishing vessels are
focused on the use of 38 and 120 kHz with Simrad ES60 echosounders. However, other
frequencies, such as 70 kHz, are now becoming more routinely available and new
echosounders, such as the EK80 and ES80, are being installed on research and fishing vessels.
Therefore, there is a need to evaluate the use of these developments in the estimation of krill
biomass used in CCAMLR.
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Automated data processing

6.7  The Subgroup noted that it is possible for fishing vessels to use the template and send
the NASC outputs to the Secretariat and recommended that an implementation plan be prepared
to allow NASC and/or raw data to be processed either on vessels, by Member scientists or by
the Secretariat.

Advice to the Scientific Committee and WG-EMM

7.1 The Subgroup recommended that the swarm-based approach should be used for krill
density estimation from data collected along transects by krill fishing vessels (paragraph 3.3)
following the procedure set out in paragraphs 3.4 to 3.18.

7.2 The Subgroup agreed on the value of the collection of acoustic data by each vessel in
the fishery from at least one nominated transect each month (paragraph 4.1) and the benefit of
examining mechanisms to provide incentives for vessels to collect acoustic data along the
nominated transects (paragraph 4.2).

Adoption of the report and close of the meeting
8.1  The report of the meeting was adopted.

8.2  Atthe close of the meeting Dr Zhao thanked all participants for their patient, painstaking
and productive contributions to the work of SG-ASAM. Dr Zhao also thanked the Secretariat
for its efficient support to the meeting, both those attending the meeting and, in particular, those
providing support from Hobart.

8.3  On behalf of the Subgroup, Dr Gode thanked Dr Zhao for his efficient and hard work in
convening the meeting and also for the very efficient hospitality in hosting SG-ASAM-17 that
had led to this meeting making great progress in the use of fisheries acoustics data.

8.4  The Subgroup noted its gratitude to Echoview for generously loaning five licence
‘dongles’ to the Secretariat for use at the meeting; these had greatly enhanced the productivity
of the meeting.
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Table 1:  Default settings for the swarm-based Echoview template.

NB all dB values re | m ..

Spike noise reduction parameters (Wang et al., 2016)

38 kHz 120 kHz
Minimum data threshold (Sv) -80 dB -70 dB
Maximum data threshold (Sv) -50dB -40 dB
Background Noise removal parameters
(de Robertis and Higginbottom, 2007)

38 kHz 120 kHz
Horizontal extent (pings) 20 20
Vertical extent (samples) 5 5
Vertical overlap 0% 0%
Maximum noise —105 dB —135dB
Minimum signal to noise (SNR) 12 dB 12 dB

Seabed detection parameters

Run on unprocessed 38 kHz data (the ‘fisheries:
Sv raw pings T1’ virtual variable in the
Echoview template)

38 kHz

Start depth 20 m
Stop depth 1 000 m
Minimum S, for good pick -60 dB
Apply backstep:

Discrimination level -70 dB
Backstep range 15m
Peak threshold -50 dB
Maximum dropouts 2 samples
Window radius 50 samples
Minimum peak asymmetry -1

Swarm detection parameters

Run on 120 kHz 3 x 3 dilation that has been through the spike and

background noise reduction processes above (the ‘120 Dilation
filter 3x3 (detect schools here)’ virtual variable in the Echoview

template)

Parameter

value

Minimum candidate length I5m
Minimum candidate height 3m
Maximum horizontal linking distance I5m
Maximum vertical linking distance 5m
Minimum total length I5m
Minimum total height 3m
Minimum data threshold -70 dB
38 — 120 kHz ‘dB difference’ parameters
Minimum dB difference -20dB
Maximum dB difference 20 dB
1 n mile x 250 m export parameters
Minimum data threshold (Sy) none
Conversion factor (NASC to areal density) 0
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Table 2:

Schools detection parameters used in the sensitivity analysis of mean areal krill density.

Schools detection parameter Woodd-Walker et al. Tarling et al. Coxetal. (2011) SG-ASAM-17/02  SG-ASAM-17/03 SG-ASAM-17
(2003) (2009) meeting settings
Maximum horizontal linking distance (m) 15 15 30 15 15 15
Maximum vertical linking distance (m) 3 5 10 3 5 5
Minimum candidate height (m) 3 1 10 3 1 3
Minimum candidate length (m) 10 10 30 10 10 10
Minimum school height (m) 3 2 10 3 2 3
Minimum school length (m) 15 15 30 15 15 15
Minimum data S threshold (dB re 1 m™) -80 =70 -80 —65 =70 =70
Estimated inter ping distance (m) 12.5 7.5 12.5 10 Undefined Undefined

Image processing acoustic variable type

None — as observed

Convolution 7 x 7  Convolution 3 x 3

Dilation 3 x 3

None — as observed

Dilation 3 x 3
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Figure 1:

Krill areal density estimated using random sampling theory

[] sc-asam-17
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The sensitivity of mean krill density estimates to varying school detection parameters with no
dB differencing applied. The figure legend references are: SG-ASAM-17 — school detection
parameters selected during SG-ASAM-17; SG-ASAM-17/02 and 17/03 — working group
papers; Cox et al. (2011), Tarling et al. (2009) and Woodd-Walker et al. (2003) are cited in the
reference section.
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Appendix B
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Subgroup on Acoustic Survey and Analysis Methods
(Qingdao, People’s Republic of China, 15 to 19 May 2017)
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with emphasis on Simrad echosounders (EK60, ES60/70)

3. Analysis of data collected from fishing vessels

4. Survey design

5. Other business
6. Advice to the Scientific Committee
7. Adoption of report and close of meeting.
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Appendix D
Swarm-based Echoview template user manual

Version 1 May 2017

Background

The Echoview swarm template is developed to pursue an alternative approach to the CCAMLR
procedure for biomass estimation from transect line acoustic surveys. All available information
indicates that a very high percentage of the krill will be concentrated in swarms which are
almost exclusively krill. The basis of the method is, therefore, to identify the swarms and assess
their biomass after cleaning the data for various types of noise. To prepare the acoustic data
from fishing vessels for assessment purposes, a sequential data automatic data processing
routine is developed in Echoview (see figure below).

i Filtered biomass . .
1 Read data | 1 Spike filtering | ‘ Backgrfoiltég:inmse | ‘ Swarm detection !1 adjustment | 1 Biomass estimate |

The following template provides guidance on how the developed protocols can be applied and
adjusted.

The following template is designed for use with 38 and 120 kHz only. The default parameters
for the template are provided in Table 1. The process for using the EchoviewR package is
illustrated in the R Markdown document ‘Saga Sea EchoviewR example’ that was developed
during SG-ASAM-17 (see Attachment 1).

How to use the swarms template

Place the ‘CCAMLR _SWARM.EV’ file in C:\Program Files\Echoview Software\Echoview
8.0\Echoview\Templates. Administrator permissions are needed to do this. If you cannot get
access to the Templates folder, you will have to open the Echoview program first. Go to ‘File’
then ‘Configuration’. Click the tab on the left marked ‘File Locations’. On the right side, select
‘Templates’ under ‘File Type’. Click ‘Edit’ and then navigate to the folder location where
‘CCAMLR_SWARM.EV’ is located.

Open the Echoview program.

Click on ‘File’ and select ‘New’.
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Flease choose an EV file to use as a template:

CCAMLR. SWARM

oK || cancel || NoTemplate || el

Select ‘CCAMLR _SWARM’ and press ‘Ok’.

Add your survey data to the file set. Press the ‘“+Add’ button and select your acoustic data. Then
press ‘Ok’.

Double-click ‘SV raw pings T1’ to visually check your data.

Filesets onox

fisheries + -

=+ Add € Remove i) Information Cd |3

Mame Start date ftime End dateftime
[J LO022-020160213-T175401-E560.raw 2{13/2016 17:54:00.7a650 2/13/20156 19:42:08.5...

Calibration: i [I]

Now add the calibration file for your fishing vessel. Press ‘. ..” and add your calibration file. If
you do not have one, you can create one. To create a new calibration file, press ‘New’. Once

you have named your calibration file press ‘Save’. You should now see your calibration file in
the box next to ‘Calibration:’.

- File Echogram View Window Help

DE-d 9 e iO e S Gt - RO QFF S A2 [P ¢ b RS
If you still have SV raw pings T1 open, select the ‘Vertical band’ tool. This can be used to

select data that is not part of the transect line. Press and hold the left mouse button to size the
area. Next, click the right mouse button and select ‘Define Region’. Make sure the ‘Type’ says
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‘Bad Data (no data)’. The ‘Class’ should be selected to ‘offEffort’. Do this for each section of
data that is not part of the transect line (i.e. turns, net tows, etc.). The area should turn purple.

P Name: Region1

&
S Type: [Bad data (o data)

7

x Prev Ned Help Classes..

| Class: [affEffort

Filesets x  Dataflow [View 1] x
i

1 1
-

Detect Schools (Echogram) u

Asszign Class: aggregation - ] ’ Edit ]

Delete existing 2D regions with this dass first
[ Run dassification after detection

Properties... Detect ” Cancel ” Help

Dr Manuel Barange, from the South African Sea Fisheries Directorate is adknowledged
for the provision of SHAPES algarithms for the identification of schools and the
caloulation of parameters of regions defined with the Schools detection module, Partial
funding for his work was provided by VIBES, a research initiative between Sea Fisheries
(South Africa), the University of Cape Town and Orstom (France).

On the menu bar, select ‘Echogram’ and select ‘Detect Schools... .

Where it says ‘Assign Class’ pull down and select ‘aggregation’. Make sure that you check

‘Delete existing 2D regions with this class first’. Then select ‘Detect’. This step will take several
minutes.
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For an output of nautical area scattering coefficient (NASC) values (m? n miles™), open the
‘Krill NASC from mean Sv’ by double-clicking the left mouse button. This step will take
several minutes. On the menu bar, select ‘Echogram’ then ‘Export’ then ‘Analysis by Cells’
then ‘Integration’. Save the file as comma-separated values (csv).

For an output of density estimates (g m2), open the ‘krill areal density’ variable by double-
clicking the left mouse button. This step will take several minutes. On the menu bar, select
‘Echogram’ then ‘Export’ then ‘Analysis by Cells’ then ‘Integration’. Save the file as csv. The
initial settings are set at 0 until a conversion factor is put in place. To put in a conversion factor,
right-click on the ‘krill areal density’ and select ‘Variable Properties’. Open the tab to ‘Constant
Multiply/Divide’. Enter your conversion factor calculated from the krill length frequency.

Output

The output of both the ‘Krill NASC from mean Sv’ and the ‘krill areal density’ is in 250 m
depth x 1 n mile intervals.

The fourth column of the exported csv file is labelled as ‘Sv_mean’. This is actually NASC if
your output file is from ‘Krill NASC from mean Sv’, not the column titled ‘NASC’. The fourth
column of the csv file from ‘krill areal density’ labelled ‘Sv_mean’ is the density output.

Troubleshooting
Assigned frequencies

The template is designed for Sy raw T1 to be 38 kHz and Sy raw T2 to be 120 kHz. If Sy raw
T1 is not 38 kHz, you will have to manually change the variables in the Dataflow window.
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#= Echogram 3 Cruisetrack |, Graph == Table QY
[¥] angular position raw pings T1 (38 kHz, 8013 pings)

[¥] angular position raw pings T2 (120 kHz, 80 i20s)
[¥] 5v raw pings T1 (35 kHz, 3013 pings)
&1 Sv raw pings T2 (120 kHz, 8013 pings)

[¥| TS raw pings T1 (35 kHz, 8013 pings)
[ TS raw pings T2 (120 kHz, 8013 pings)
[¥] position GPS fixes (12020 fixes)

You can see what frequency is assigned to T1, it will show up to the right of ‘Sv raw pings T1’.
This can be done for each frequency.

fisheries: TS
raw pings T1

Schools detection

To change the schools detection parameters, open the ‘Properties’ button in the ‘Detect
Schools’.

Conversion factor

The conversion factor to transform NASC into density is documented in SG-ASAM-16/01.
Length frequency of krill caught in the area that the transect lines were performed can be used
to determine the conversion factor. The length frequencies collected from the observers on krill
fishing vessels from the previous seven days can be aggregated.
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Default settings

Default schools parameter Default value
Maximum horizontal link I5m
Maximum vertical link S5m
Minimum candidate height 3m
Minimum candidate length 10 m
Minimum school height 3m
Minimum school length I5m
Data threshold -70 dB

The default settings for the noise reduction is found in Wang et al., 2015.

Default settings for 38 — 120 kHz dB difference filter are:

minimum in-range: —20 dB
maximum in-range: 20 dB.

The conversion factor found in the krill areal density is set to zero.

Table 1:  Default settings for the swarm-based Echoview template.

NB all dB valuesre | m ..

Spike noise reduction parameters (Wang et al., 2016)

38 kHz 120 kHz
Minimum data threshold (Sv) -80 dB -70 dB
Maximum data threshold (Sv) -50dB -40 dB
Background Noise removal parameters
(de Robertis and Higginbottom, 2007)

38 kHz 120 kHz
Horizontal extent (pings) 20 20
Vertical extent (samples) 5 5
Vertical overlap 0% 0%
Maximum noise —105dB —135dB
Minimum signal to noise (SNR) 12 dB 12 dB
Seabed detection parameters
Run on unprocessed 38 kHz data (the ‘fisheries:
Sv raw pings T1’ virtual variable in the
Echoview template)

38 kHz
Start depth 20 m
Stop depth 1 000 m
Minimum S, for good pick -60 dB
Apply backstep:
Discrimination level -70 dB
Backstep range 15m
Peak threshold -50dB
Maximum dropouts 2 samples
Window radius 50 samples
Minimum peak asymmetry -1
Swarm detection parameters

(continued)
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Table 1 (continued)

Run on 120 kHz 3 x 3 dilation that has been through the spike and
background noise reduction processes above (the ‘120 Dilation
filter 3x3 (detect schools here)’ virtual variable in the Echoview
template)

Parameter
value

Minimum candidate length I5m
Minimum candidate height 3m
Maximum horizontal linking distance I5m
Maximum vertical linking distance 5m
Minimum total length I5m
Minimum total height 3m
Minimum data threshold -70 dB
38 — 120 kHz ‘dB difference’ parameters
Minimum dB difference -20 dB
Maximum dB difference 20 dB
1 n mile x 250 m export parameters
Minimum data threshold (Sv) none
Conversion factor (NASC to areal density) 0
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Attachment 1

Saga Sea EchoviewR example created in R markdown

Martin ] Cox martin.cox@aad.gov.au
19 May 2017

Here I provide an example of how to use EchoviewR to control Echoview from R and to
detect swarms and export the resulting echo integration. In this example, I use ES60
data from the Saga Sea, collected in February 2016 and provided by Norway during the
2017 SG-ASAM meeting.

At the end of this document, [ provide an example of how to automate this approach by
controlling Echoview within a loop.

Data locations

To run this example, you will need to set the ES60 RAW data directory and The data
directory that is specific to your own computer. The directory in the R object, wd must
contain the ES60.RAW files.

Find RAW files

We start by loading the RAW file locations into the R workspace and do this using the R
function list.files().

wd="'C:/Users/martin_cox/Documents/ASAM/sagaSea-raw/' #Change the data dire
ctory here.
rawFiles=1list.files(wd,pattern='.raw',full.names = TRUE)

There are 17 ES60 RAW data files in the data directory.

Calibration file directory and filename

Next, we specify the Echoview calibration (.ECS) file directory and location:
calFile="C:/Users/martin_cox/Documents/2017/sagaSea/raw/SimradEK6ORaw.ecs’
Echoview template file directory and filename

Finally, I specify the location of the Echoview template file that we will use for the
acoustic processing. This Echoview template was developed during SG-ASAM17 for
swarm-based analysis.

EVtemplate='C:/Users/martin_cox/Documents/mawsonBox/CCAMLR_SWARMRO6.EV'

Load EchoviewR library into R

Now we have specified the locations of the ES60.RAW data files, the Echoview format
calibration file, and the Echoview template file we can load the EchoviewR package
version 1.0 into the R workspace.
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library(EchoviewR,quietly = TRUE)

Start Echoview remotely

Here, we establish a link between R and Echoview. If the link fails, please see the
resolved issues on the EchoviewR git hub website.

EVAppObj=COMCreate( 'EchoviewCom.EvApplication')

The COM address of the Echoview program is now available in the R workspace and can
be used to control Echoview remotely from R.

Load the RAW data into Echoview using EchoviewR

In this section we load the ES60 RAW data files into the template and save the template
as an Echoview .EV file. We specify the output .EV file directory and name as:

outputDVFile=paste(wd, 'SagaSeaTestWithTemplateRO6.EV',sep="")

Now we are ready to add the ES60 RAW data files. The EchoviewR package has a
function EVCreateNew() function that will let us add files. Recall, the ES60.RAW file
directory and file names are stored in the R workspace in the rawFiles object. We are
going to add the files in the rawFiles object to the fisheries Echoview fileset. We specify
Echoview specify fileset allocation using the filesetName argument in the
EVCreateNew() function.

EVFile=EVCreateNew(EVAppObj=EVAppOb7J,
templateFn=EVtemplate,
EVFileName=outputDVFile,
filesetName="fisheries",
dataFiles=rawFiles,
CloseOnSave = FALSE)$EVFile

After running the EVCreateNew() function, we have created an Echoview (.EV) file. The
COM object address is now assigned to the EVFile object in the R workspace.

Load calibration file

Next, we add the calibration file to the Echoview file using the EchoviewR function
EVAddCalibrationFile(). Again, we use the filesetName argument in the
EVAddCalibrationFile() to specify the Echoview fileset to which the calibration file
will be assigned.

EVAddCalibrationFile(EVFile=EVFile, filesetName='fisheries', calibrationFi
le=calFile)

Save the Echoview File

In order to retain the link to the calibration file, we now save the Echoview file.

EVSaveFile(EVFile=EVFile)
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Detect krill swarms

We are now ready to carry out swarms detection. The EchoviewR package has a function,
EVSchoolsDetect(), to run the SHAPES algorithm. We run the SHAPES algorithm on the
Echoview virtual acoustic variable called '120 Dilation filter 3x3'. The detected swarms
are allocated to the Echoview region class called 'aggregation’. This is specified using the
outputRegionClassName argument in the EVSchoolsDetect () function. Remember
swarms detection might take five minutes to run.

swarmDetResults=EVSchoolsDetect(EVFile = EVFile,
acoVarName='120 Dilation filter 3x3',

outputRegionClassName = 'aggregation’,
deleteExistingRegions = TRUE,
distanceMode = "GPS distance",

maximumHorizontallLink = 15, #m
maximumVerticallink = 5,#m
minimumCandidateHeight = 3, #m
minimumCandidatelLength = 15, #m
minimumSchoolHeight = 3, #m
minimumSchoollLength = 15, #m
dataThreshold = -70)#dB re 1 m"-1

Export the data in 1 n mile x 250 m depth intervals

After swarm detection we integrate the swarms in 1 n mile x 250 m intervals. Currently,
we have two options for integration export. Firstly, we integrate the swarms, export the
integration results as NASC. In the example below, we export the NASC result to the file

'krilINASCfromTemplateR06.csv'.

exportFileName=paste(wd, 'krillINASCfromTemplateRO6.csv',sep="")
EVExportIntegrationByCells(EVFile= EVFile,
variableName='Krill NASC from mean Sv (export h
ere for NASC values)',
filePath=exportFileName)

If we know the krill length frequency distribution, we can calculate the NASC to areal
density conversion factor, C (see SG-ASAM16/01) and enter the value into the Echoview
virtual variable 'krill areal density (enter conversion factor before export)'. We can
export mean areal krill density, gm™2, over 1 n mile x 250 m intervals to the file
'krillArealDensityfromTemplateR06.csv'

exportFileName=paste(wd, 'krillArealDensityfromTemplateR@6.csv',sep="")
EVExportIntegrationByCells(EVFile= EVFile,
variableName="'krill areal density (enter conver
sion factor before export)’,
filePath=exportFileName)
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Creating multiple Echoview (.EV) files using a loop

We can also use EchoviewR within a loop to create multiple Echoview files. For example,
we could create one Echoview .EV file per transect. The Saga Sea example data has two
transects, so in the example below, we will create two Echoview .EV files.

Here, we assign ES60.RAW files from working directory
C:/Users/martin_cox/Documents/ASAM/sagaSea-raw/ to one of two transects:

fileDataFrame=data.frame(fileName=rawFiles,transect=1)
#manually add transect 2:
fileDataFrame$transect[6:14]=2

Next, we make a variable that holds the unique transect numbers.

uniqueTransect=unique(fileDataFrame$transect)

We will loop over the 1, 2 object and create an Echoview EV file containing transect
specific ES60.RAW data and the Echoview format calibration (.ECS) file.

At the start of each iteration we assign transect-specific ES60 RAW file directory and
names to the R object TMPtransect.

With the exception of the EVFileName argument, the R code in the loop follows the
example code given in the examples above. The EVFileName argument is changed to
create a unique .EV file name for each transect.

for(i in 1l:length(uniqueTransect))
{
TMPtransect=as.character(fileDF$fn[fileDF$transect==uniqueTransect[i]])
EVFile=EVCreateNew(EVAppObj=EVAppObJ,
templateFn=EVtemplate,
EVFileName=
paste(wd, 'SagaSeaTestWithTemplateRO6-transect',uniqueTr
ansect[i], " '.EV',sep=""),
filesetName="fisheries",
dataFiles=TMPtransect,
CloseOnSave = TRUE)$EVFile
EVAddCalibrationFile(EVFile=EVFile, filesetName='fisheries', calibration
File = calibrationFile=calFile)
EVSaveFile(EVFile=EVFile)

}
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Report of the Working Group on
Statistics, Assessments and Modelling
(Buenos Aires, Argentina, 26 to 30 June 2017)

Introduction
Opening of the meeting

1.1 The 2017 meeting of WG-SAM was held in the Palacio San Martin, Buenos Aires,
Argentina, from 26 to 30 June 2017. The meeting Convener, Dr S. Parker (New Zealand),
welcomed participants (Appendix A). The Argentinian Commissioner to CCAMLR
(Mr Maximo Gowland) welcomed the participants to the historic palace and wished the
participants every success in their meeting and an enjoyable stay in Buenos Aires.

Adoption of the agenda and organisation of the meeting

1.2 Dr Parker recalled the terms of reference for WG-SAM and noted that the priorities
identified by the Scientific Committee in 2016 for the work of WG-SAM this year were the
estimation of local biomass in research blocks, including the uncertainty associated with those
estimates, and the review of fishery research survey plans (SC-CAMLR-XXXYV, Table 1). The
meeting agenda was adopted (Appendix B).

1.3 Documents submitted to the meeting are listed in Appendix C and the Working Group
thanked all authors of papers for their valuable contributions to the work presented to the
meeting.

1.4 In this report, paragraphs that provide advice to the Scientific Committee and its other
working groups have been indicated in grey. A summary of these paragraphs is provided in
Item 7.

1.5  The Working Group used the Secretariat’s online meeting server to support its work and
facilitate the preparation of the meeting report.

1.6  The report was prepared by M. Belchier and C. Darby (UK), A. Dunn (New Zealand),
T. Earl (UK), C. Jones and D. Kinzey (USA), K. Reid and L. Robinson (Secretariat), M. Softker
(UK), S. Somhlaba (South Africa) and D. Welsford and P. Ziegler (Australia).

Development and progress of integrated assessments
Krill

2.1 WG-SAM-17/31 described recent developments towards an integrated stock assessment
for krill in Subarea 48.1. The work identified that not all parameters in the model could be
successfully estimated, and investigated approaches for estimating parameters in stages.
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2.2 The diagnostics presented in the paper focused on the performance of the optimiser used
in the model and retrospective fits, rather than the fit of the model to the data. The Working
Group suggested that further diagnostics showing the fit of the model to the survey data and
likelihood profiling would be required to evaluate the suitability of the model. In particular, the
Working Group considered that it was important to test sensitivities to the assumption that the
survey has a catchability of 1 at the oldest age.

2.3 The Working Group noted that when natural mortality was estimated, the value was
2-3 times higher than had previously been assumed. When age-varying natural mortality was
estimated, it varied without trend between ages. This estimation of high and variable mortality
may be the result of emigration or other violated assumptions within the model. Some Members
considered that quantifying the flux of krill through Subarea 48.1 from the Weddell Sea and
Bellingshausen Sea would be important for managing the stock, quantifying the stock—recruit
relationship and understanding the age structure of the assessment unit. Other Members
considered that over management timescales, this flux could be neglected.

24  WG-SAM-17/32 responded to a request from WG-SAM-16 to describe how the process
of model development had incorporated, and responded to, the recommendations of previous
working groups. The review highlighted the significant work and degree of model development
that has taken place.

2.5  The Working Group noted that there are no plans for further US AMLR surveys in the
same form as in previous years. These are currently used as an important source of data within
the model, and so the Working Group noted the importance of making the best use possible of
data from surveys by commercial fishing vessels, such as the transects identified by SG-ASAM
that cover the US AMLR survey area. The following transects in Subarea 48.1 overlap the area
covered by the US AMLR survey: 7 to 14 and 22 to 24 (SC-CAMLR-XXXIV, Annex 4,
Appendix D, Figure 2a).

Toothfish

2.6  The Working Group considered four papers on toothfish population integrated
assessments and management advice relating to research on: (i) the sensitivity of assessments
to migration from and to the stock area (WG-SAM-17/11), (ii) the sensitivity of the CASAL
model estimates to the number of years at liberty of released tags (WG-SAM-17/35), (iii) a
simulation study of the data required to achieve a stock assessment of the Amundsen Sea region
(WG-SAM-17/40) and (iv) the proposed assessment approach to accommodate the impact of
the Ross Sea region marine protected area (MPA) implementation on the assessment of the
Ross Sea region (WG-SAM-17/41).

Divisions 58.5.1 and 58.5.2

2.7  WG-SAM-17/11 evaluated the sensitivity of the CASAL tag-based toothfish stock
assessments to migration of fish in and out of the assessed area and estimated annual migration
between Divisions 58.5.1 and 58.5.2. Both emigration and immigration to the stock can violate
the single stock assumptions of the tag-recapture models used in the assessments. This study
used a fisheries simulation model to evaluate the impacts of migration on biomass estimates
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and sustainable catch limits, demonstrating that emigration of tagged fish out of the assessed
area results in initial and current spawning biomass and stock status being overestimated.

2.8 Annual migration rates of toothfish from Division 58.5.2 to Division 58.5.1 were
estimated to be 1.1% using longline releases from 2007 to 2014 and 0.7% using longline
releases from 2009 to 2014. The annual migration rate from Division 58.5.1 to Division 58.5.2
was estimated to be 0.4% and was insensitive to the time period of longline tag releases used.
There was insufficient tagging data to distinguish whether the migration was related to maturity
or sex, although it did include tags from across a large range of sizes.

2.9  Annual migration rates of up to 1%, consistent with those estimated between
Divisions 58.5.2 and 58.5.1 on the Kerguelen Plateau, resulted in simulated bias in spawning
biomass estimates of <2%. The authors demonstrated that the bias can be corrected by
increasing the tag-shedding parameter in CASAL, providing a simple approach to correct for
the effects of emigration. They recommended that for tag-based assessments for stocks where
emigration occurs, the tag-shedding parameter should be increased by the estimated emigration
rate to adjust for migration-related bias.

2.10 The Working Group recommended that the authors examine the development of a
simple diagnostic to quantify the effects of migration in the next toothfish stock assessment.
The Working Group also asked the authors to evaluate an alternative approach to representing
emigration, by including an additional fishery that would impact the population of tagged and
untagged fish, rather than through increasing tag loss, which only applies to tagged fish.

Subareas 48.3 and 48.4

2.11  WG-SAM-17/35 evaluated the sensitivity of the CASAL toothfish assessment estimates
for Subareas 48.3 and 48.4 to the number of years at liberty that recaptures were included in the
model. The assessment in Subarea 48.3 currently uses recaptures within four years of their
release as input data, whereas the assessment in Subarea 48.4 uses all available recapture data
(excluding within-year recaptures). Truncation to four years at liberty in the Subarea 48.3
assessment is used to prevent bias in the assessment estimates resulting from a mismatch
between the CASAL model formulation for tag loss of single-tagged fish, while tag loss is
estimated from double-tagged fish. Sensitivity tests on both stocks show that this bias occurs in
practice and that truncation to four years is appropriate for the assessments.

2.12  The Working Group noted that two studies by Candy (WG-SAM-11/12) and Dunn
(WG-SAM-11/18) had also examined bias resulting from tag loss and reached similar
conclusions, noting that differences in the analytical approaches used to date may be useful to
explore. The Working Group agreed that the number of years of tag liberty in the Subarea 48.4
assessment should be reduced to four.

Subarea 88.2
2.13  WG-SAM-17/40 presented a simulation study of the two-area stock assessment of the

Amundsen Sea region. The authors concluded that the current research plan is providing tag
recaptures in the south and north as intended and should yield sufficient data to allow a robust
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assessment of the toothfish stock in the Amundsen Sea region (ASR) in future years. They
further showed that at the current level of tag release, there is a low probability that tagged fish
will be caught after having moved from the south to the north or vice versa.

2.14  The Working Group noted that local biomass estimates for the north and south using the
tagging information available would be required for WG-FSA-17 in order to help evaluate
whether the current catch limits were precautionary and for WG-FSA to be able to provide
additional advice on the continuation of the research plan. Due to the low probability of
recapture of tags moving between the north and the south, the Working Group urged Members
to consider other mechanisms that may help to determine population linkages, such as using
pop-up satellite archival tags (PSATs) or otolith microchemistry to investigate toothfish
movements in the ASR and other areas.

Subarea 88.1

2.15 WG-SAM-17/41 presented a proposed approach to updating the stock assessment in
2017 of the Ross Sea region in light of the implementation of the Ross Sea region MPA
(Conservation Measure (CM) 91-05). The authors concluded that CM 91-05 would not impact
on the 2017 assessment of stock status, but would impact on the forward projections and setting
catch limits using the 2017 assessment. They further noted that the implementation of
CM 91-05 would require further work to address potential bias in the assessment resulting from
the redistribution of effort resulting from the MPA. This would be particularly important in the
provision of advice on regional catch allocations as the assessment develops in the future.

2.16 The Working Group recommended that the 2017 stock assessment of toothfish in the
Ross Sea region be an update of the 2015 assessment, with sensitivity analyses carried out on
the allocation of catch limits used in projections.

2.17 WG-SAM-17/41 noted that additional options should be developed for catch splits
between the shelf, slope and north areas of the Ross Sea region prior to the 2019 assessment.
Dr S. Kasatkina (Russia) suggested that it would be important to clarify the methods used for
developing these options prior to the 2019 assessment, taking into account the changes in
fishing grounds and areas of toothfish habitats accessible to the fishery arising from the coming
into force of the Ross Sea region MPA.

2.18 The Working Group recommended that the WG-SAM and WG-FSA strategic programs
of work include a priority for reviewing and evaluating the potential bias in the assessment and
advice due to changes in the location of catch and effort, including those in relation to the spatial
distribution of tagged fish. These should be developed further, along with the scientific rationale
for catch allocations to regions of Subarea 88.1, in advance of WG-FSA-21, as per CM 91-05.

Icefish
2.19  WG-SAM-17/36 compared two methods for bootstrapping the haul data from biomass

surveys for icefish in Subarea 48.3. The current method (WG-FSA-96/38) resamples across
data from all strata, weighted by the number of samples per unit area in each stratum. In this
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method, the number of samples within each stratum may differ between repetitions of the
bootstrap. In the rescaled bootstrap, the number of samples in each stratum is consistent with
the data for every repetition.

2.20 The estimated percentiles of the mean biomass density were nearly identical between
the two methods. The largest difference between the methods was when sample sizes were low
(fewer than two haul samples per stratum).

2.21 The current method of bootstrapping is used for icefish assessments in both
Subarea 48.3 and Division 58.5.2. In Division 58.5.2, the method is applied to both biomass
and the length distribution, whereas in Subarea 48.3 the length distribution is calculated
deterministically. The Working Group noted previous work (Hillary et al., 2010) suggesting
that the rescaled bootstrap is less suitable for length distributions due to the potential for small
sample sizes in individual length classes in some strata.

2.22  For consistency between the areas, the Working Group recommended retaining the
existing approach in Subarea 48.3 rather than the rescaled bootstrap.

Biomass estimation, including estimation of uncertainty

3.1 The Working Group noted that the Scientific Committee referred discussion of the most
appropriate analytical methods to be used to generate local biomass estimates with different
levels of information available, as well as uncertainty in those estimates, to WG-SAM for
recommendations (SC-CAMLR-XXXYV, paragraph 13.17).

3.2 The Working Group noted WG-SAM-17/12, which developed a bootstrap method to
estimate the uncertainty around both the Chapman and catch per unit effort (CPUE) by seabed
area analogy biomass estimates. This work was developed in response to the request to develop
such approaches from the Scientific Committee (SC-CAMLR-XXXYV, paragraph 3.187ii). The
paper noted that while CPUE by seabed area and Chapman bootstrapped confidence intervals
generally overlapped for research blocks where Patagonian toothfish (Dissostichus eleginoides)
are dominant, they generally did not overlap in research blocks where Antarctic toothfish
(D. mawsoni) were dominant. The Working Group agreed that comparisons of confidence
intervals around biomass estimates in the same research blocks derived from different methods
were a useful indicator of whether the independent methods were appropriate.

3.3 The Working Group noted that in instances where the two confidence intervals around
the estimates did not overlap, this suggested that there were issues with the underlying data,
parameter values, and/or a violation of methodological assumptions (such as post-release
mortality, spatial overlap of release and recapture effort, or different catchability between the
reference and research areas) that warranted further investigation.

34  The Working Group noted WG-SAM-17/13, which described a simulation study to
investigate the implications of realised tag recaptures being different to the expectation in a tag-
release and recapture experiment. It noted that the Chapman biomass estimates were unbiased
when large numbers of tagged fish are available for recapture, however, in instances when
observed recaptures are lower or higher than the expected number, biomass estimates were
asymmetrically distributed. The simulations showed that in a best-case scenario, when tagging
mortality, tag shedding and natural mortality parameters used in the Chapman estimator reflect
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what is occurring in the population, the recapture of fewer than expected tagged fish results in
biomass estimates that can be several times the actual biomass. This effect was more
pronounced when the number of tag recoveries is much lower than expected in any one season.

3.5  The Working Group noted that the effects of lower than expected numbers of recaptures
(WG-SAM-17/13) may, in part, explain the observed large variations in Chapman biomass
estimates between seasons, and the difference between CPUE by seabed area and Chapman
biomass estimate in some research blocks (see WG-SAM-17/12). It agreed that these analyses
further emphasised the need for an evaluation of fishing and tagging effort in research plans to
increase the number of tagged fish recovered to a point where the chance of large biases is
reduced. This could be achieved through increased tag-release rates, increased tag-detection
rates and increased numbers of scanned fish.

3.6  The Working Group noted WG-SAM-17/37, which reviewed the derivation of the
CPUE by seabed area biomass estimation method, and highlighted the large differences
between point estimates of biomass derived using the CPUE by seabed area method relative to
those derived using the Chapman mark-recapture method. The Working Group recalled that the
CPUE by seabed area method assumes a proportional relationship between CPUE and toothfish
density (SC-CAMLR-XXXV, Annex 5, paragraph 2.28), and noted that a regression of
Chapman-estimated biomass and CPUE in 100 x 100 km cells from the Ross Sea region fishery
showed a significant relationship, which provided support for the CPUE by seabed area method
to provide an interim biomass estimate for research plans.

3.7  The Working Group noted that the estimated relationship between CPUE and density
was likely to be sensitive to the choice of cell size, movement of tagged fish, fish size
distribution, gear type and functional relationship. However, it noted that the CPUE by seabed
area analysis presented in WG-SAM-17/37, provided finer-scale and a more habitat-specific
reference area than the Ross Sea region assessment, and could be useful in future analyses.

3.8  The Working Group also noted that the sum of the Chapman biomass estimates provided
in WG-SAM-17/37 in the shelf/slope and northern seamount areas approximated the vulnerable
biomass estimate from the integrated assessment, which provided some confidence that this
method was producing reasonable density estimates. Consequently, the Working Group
recognised that the proposed changes to the reference areas had the potential to improve the
accuracy of CPUE by seabed area estimates in research blocks that currently used the entire
Ross Sea region as the reference area.

3.9  The Working Group requested that additional analysis on how the cell-by-cell density
estimates are translated to an overall CPUE-to-biomass density relationship be considered by
WG-FSA before the separate shelf/slope and northern seamount reference area estimates are
used to estimate biomass in research blocks. The additional details to be considered would
include issues such as the interannual variability in the spatial distribution of catch and effort
and vessel-specific variability in tag-recovery rates and how uncertainty could be best estimated
for the resulting biomass estimates.

3.10 The Working Group recalled its advice from WG-SAM-16 that current biomass should
be used from the reference area for CPUE by seabed area calculations, and noted that this had
been interpreted as the current spawning stock biomass. The Working Group noted that the gear
used in toothfish fisheries typically select immature as well as mature fish, and that the
estimated biomass using the CPUE by seabed area would be for the part of the stock vulnerable
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to fishing. Consequently, the current vulnerable biomass from a reference area should be used
in the CPUE by seabed area calculations. The Working Group agreed that the vulnerable
biomass for the relevant reference area should be used to update CPUE by seabed area biomass
estimates.

3.11 The Working Group noted that the seabed areas used from the Ross Sea region in CPUE
by seabed area calculations had used the entire fishable area from all the Ross Sea region. It
agreed that the fishable area within the open small-scale research units (SSRUs) in the Ross
Sea region should be used, rather than the fishable area for all of Subarea 88.1 and
SSRUs 882A-B, in revised calculations where the Ross Sea region is the reference area. It
requested that the Secretariat provide revised CPUE by seabed area biomass estimates for
exploratory fisheries in research blocks based on the revised parameter values, to be presented
at WG-FSA-17.

3.12 The Working Group noted that WG-SAM-17/37 proposed a method of combining
Chapman and CPUE by seabed area biomass estimates by using a Bayesian analysis where the
CPUE by seabed area distribution is used as a prior that was updated by the tag release and
recapture observations. The Working Group noted that this concept had potential to resolve the
issue of choosing a ‘best’ estimate where CPUE by seabed area and tag release and recapture
data were both available, and requested that Members work in the intersessional period to
develop this method.

Review of research plan proposals and results

General issues on research proposals in data-poor
exploratory fisheries and closed areas

Harmonising conservation measures related
to conducting research on toothfish

4.1  The Working Group noted that toothfish exploratory fisheries such as those in
Subarea 48.6 and Division 58.4.1 are conducted under CM 21-02, while research fishing in
Subareas 48.1, 48.2 or 88.3 is conducted under CM 24-01. Despite the different conservation
measure, these fishing activities are often at different stages of working towards similar
objectives. However, activities conducted under CM 24-01 have a much more limited set of
restrictions for fishing, e.g. no by-catch limits or move-on rules, no requirement for the use of
bird exclusion devices at the hauling station.

4.2  To harmonise research fishing activities in exploratory fisheries and research
exemptions under CM 24-01, the Working Group recommended (i) an evaluation of CM 24-01
and its application of exemptions from other conservation measures to research fishing targeting
toothfish where catch limits are similar to those in exploratory fisheries, and (ii) the
consideration by the Scientific Committee and the Commission of a conservation measure or
measures for research fishing targeting toothfish not already included within other conservation
measures.
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Streamlining the review of research plans

4.3  The Working Group noted that the efficiency of its work has been impacted where
research proposals in the same area had been submitted by individual Members and encouraged
the development of single coordinated multi-Member proposals and progress reports be
submitted for review by working groups.

4.4  The Working Group recalled that Members who submit a multi-Member and multi-
vessel research proposal could identify a coordination process or group for a given research
area to facilitate coordination of research proposals, operations at sea and data analyses. It was
further recalled that such multi-Member multi-vessel research proposals (WG-SAM-17/08)
include outlining milestones, operational contingency plans and progress made (SC-CAMLR-
XXXV, Annex 5, paragraphs 4.76 and 4.77).

4.5  The Working Group noted the large number of newly proposed research blocks this
year, and, when combined with the existing research blocks, this generates a significant number
of areas for the Working Group to track and manage, as well as high demands on proponents
to develop stock assessments in these areas (Figure 1). The Working Group expressed concern
that the proliferation of research blocks could increase the development of research activities
involving fishing faster than the data required to evaluate the impacts on stocks.

CCAMLR strategy on research plans in data-poor fishery areas

4.6  The Working Group recognised that the uncertainty in the processes for developing
research plans targeting the development of toothfish stock assessments in data-poor areas
created difficulties in the review of research plans in the evaluation of progress in ongoing
research.

4.7  The Working Group recalled that over the past few years it had identified a number of
requirements for research on toothfish and that bringing these agreements and review criteria
together in a single document would greatly facilitate the future review of progress in research,
both by proponents and the Working Group.

4.8  The Conveners of WG-SAM and WG-FSA undertook to provide an overview document
to WG-FSA-17 that brought together the relevant advice and process on developing, and
reviewing progress on, research plans related to toothfish. Such a review is intended to provide
suggestions for the redesign of the research proposal form so that equal emphasis is placed on
the non-fishing elements of the research plan, such as research into available data from a region,
otolith ageing, model development, etc.

4.9  The Working Group agreed that presenting summary results of activities by individual
research blocks would assist in evaluating whether the research design as implemented is
achieving its objectives and requested that the Conveners of WG-FSA and WG-SAM include
this consideration in their review.

4.10 The Working Group recommended that, prior to consideration of the establishment of
new research blocks, proposals should include, inter alia, a:

(1) summary of work that has been undertaken in the proposed areas
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(i1)) preliminary or revised stock hypothesis and how the research helps develop
management advice

(i11) scientific rationale and objectives as to how the research will lead to an assessment
in these areas or other objectives beyond basic collection of data

(iv) rigorous experimental design that optimally meets CCAMLR research objectives
(v) sea-ice analysis of the proposed area.

4.11 The Working Group agreed that there are often significant questions and clarification
required when evaluating submissions where new research in a closed area, or the intention to
participate in an existing multi-Member or multi-vessel research activity in the Convention
Area, is proposed. As such, the Working Group encouraged that relevant scientists from the
Member submitting the proposal participate in the meetings of WG-SAM and WG-FSA.

Stock assessment development in areas with IUU fishing

4.12 Based on the discussions around research plans in regions with historic illegal,
unreported and unregulated (IUU) fishing, the Working Group considered how to assess stocks
and provide management advice in such areas. The Working Group recalled that the 4%
exploitation rate (Welsford, 2011) was introduced as a conservative and precautionary limit to
not prevent recovery in stocks that may have been overfished by IUU fishing. Research plans
in regions with large potential IUU fishing would need to consider how to address this issue in
assessments and in developing advice, as without that information it is difficult to evaluate
whether the research design is adequate to achieve its objectives.

4.13 The Working Group discussed whether there were any options in the short-term to
improve the understanding of IUU fishing affecting estimations of Bcurent, SUCh as using
CASAL to estimate Bcurent Without back-calculating to Bo, based solely on size distribution and
tag recaptures. While that is not directly possible, there is scope to explore whether CASAL
can be used to determine harvest strategies similar to a constant 7, which would complement
the estimation of Bcurrent (€.g. through Chapman or CPUE by seabed area). The Working Group
recalled that previous work has used CASAL to provide a model to estimate [UU fishing year
by year (paragraph 4.53 and WG-FSA-15/22 and 15/23).

4.14 The Working Group recalled that this issue has been identified on several occasions
before, and that this subject was already recommended as a focus topic to WG-SAM
(SC-CAMLR-XXXV, Annex 5, paragraph 3.262). The Working Group acknowledged that the
issue of historic and current [UU fishing, its estimation and inclusion in biomass estimations
and resulting management advice is difficult and complex, and that, in the current format where
the agenda of WG-SAM is driven by submissions, it is challenging to dedicate the necessary
time. Going forward, the Working Group suggested that with the change of priorities and work
plans of the working groups (WG-EMM-17/02) there is an opportunity for defining this as a
focus topic under future work (paragraph 5.2). The Working Group encouraged its members to
intersessionally consider how to progress this issue, including contributions to a dedicated
agenda item for WG-SAM.
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Geographic information system (GIS) and spatial information

4.15 The Working Group welcomed the updates to the CCAMLR GIS R package
(WG-SAM-17/47) that now allowed the generation of polygon data that can either be used
directly in R, or exported for use in other programs. The Working Group encouraged Members
to engage with the CCAMLR GitHub repositories. The authors thanked Dr M. Sumner from
the AAD for contributing to the CCAMLR GIS R package.

4.16 The Working Group requested that proponents of research plans with research blocks
provide coordinates for the research block boundaries to the Secretariat both with fishery
notifications and with the submission of research plans to the CCAMLR working groups, and
that geographical figures in research plans provide the projection used. The Working Group
recommended that the Secretariat prepare a map with existing and proposed research blocks for
its working groups each year (Figure 1). The Working Group noted that the CCAMLR GIS R
package was a good tool for that purpose.

Proposals and research results from Subarea 48.6

4.17 The Working Group considered five papers relating to research plans and results of
research conducted in Subarea 48.6, including a summary of by-catch results from research
fishing carried out by Japan and South Africa (WG-SAM-17/44), an updated analysis of sea-
ice concentration in the south of Subarea 48.6 (WG-SAM-17/10), a proposal to extend the
spatial extent of research block 486 2 (WG-SAM-17/09), an updated joint proposal to continue
research fishing in Subarea 48.6 submitted by Japan and South Africa (WG-SAM-17/03) and a
proposal for a prospecting phase effort-limited research fishing by Norway for the 2017/18
season (WG-SAM-17/06).

4.18 The Working Group welcomed the joint progress report on research fishing from South
Africa and Japan (WG-SAM-17/03) and noted the updated Chapman estimations of biomass
using tagr (WG-SAM-17/13) that provided the expected number of tags from the research. The
Working Group also welcomed the provision of research milestones in the paper which
included a summary of research progress to date and an overview of future research, including
an indication of how various components of the research would be shared between the
proponents (WG-SAM-17/03, Table 8). The Working Group noted that the proposal from South
Africa and Japan was largely unchanged from the existing plan.

4.19 The Working Group noted that the research fishing was now into its fifth year and that
over this period most fishing had taken place in research blocks 486 2—4, and in 486 5 for the
first time in five years. The Working Group noted that an inability of vessels to consistently
return every year to a research block to deploy or catch tagged fish remained a major constraint
on the development of an assessment.

4.20 The Working Group recalled its advice from WG-SAM-16 that the lack of a robust stock
hypothesis was impacting on the ability to develop an integrated stock assessment for
Subarea 48.6. It noted that the further development of a stock hypothesis for D. mawsoni in this
subarea would benefit from data from the shelf region in research block 486 5 but access had
previously been limited by sea-ice.
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421 The Working Group welcomed the sea-ice analysis carried out by Japan (WG-SAM-
17/10) which examined accessibility of research blocks 486 4 and 486 5 in the southern region
of Subarea 48.6 over the period 2002-2017 using satellite-derived data, and noted that the latter
research block had been fished in 2016/17 given the low sea-ice concentration. The paper also
noted that these data showed that there appeared to be a strong negative correlation between the
levels of sea-ice and the sea-surface temperature anomaly. The Working Group noted that
further analyses could be conducted that investigate correlations between sea-ice coverage and
to wider global weather phenomena such as El Nifio/El Nifio Southern Oscillation or rising
temperatures/increased variability in observed temperatures such as may be expected from
climate change.

4.22  WG-SAM-17/44 presented a preliminary analysis of by-catch from the C2 data in the
research fishery for Dissostichus spp. in Subarea 48.6. The Working Group noted that the report
showed that Macrourus spp. and blue Antimora (4Antimora rostrata) were the most common
by-catch in the fishery which were caught in all the research blocks. Channichthyidae was also
a common by-catch species, but mainly found in research blocks 486 4 and 486 5. The
Working Group suggested that additional analyses on the by-catch could be undertaken to help
explain the interannual and spatial variability, including alternative statistical methods and
analyses of the observer data. In addition, the Working Group noted that the effect of different
fishing gear on by-catch ratios and by-catch variability is not yet fully understood in the region,
and such analyses could be undertaken in any future updated paper.

4.23  WG-SAM-17/46 presented a preliminary analysis of the movement of tagged fish
recaptured in Subarea 48.6. The paper showed that both D. eleginoides and D. mawsoni are
typically recaptured close to where they were released; typically, 90% and 97% of each species
respectively were recaptured within 50 km of their release location. The Working Group agreed
that the focus of research should continue to be on efforts to resolve the movements of fish
between research blocks and to improve the tag-recapture rate. The Working Group noted that
the few movements of tagged fish that had been observed to date were typically east-west and
between subareas, and not north—south between the southern and northern research blocks
within Subarea 48.6. The Working Group noted that additional work on the stock hypothesis of
D. mawsoni in Subarea 48.6 would support the research proposal.

4.24  The Working Group considered WG-SAM-17/09 by Japan that proposed a possible future
extension to the spatial extent of research block 486 2. The rationale for the extension to the
research block was that it is adjacent to an area of higher D. mawsoni density within the existing
research block which could increase the possibility of the catch limit for the research block being
taken. There would be no increase in catch for this research block but it would come from the
limit for the existing research block 486 2. The Working Group noted the proposal for the
addition of a future research block in Division 58.4.2 (WG-SAM-17/10) and agreed that little
information was presented to link this new area to the stock hypothesis for the region. This
proposed research block also overlapped with another research plan proposal (WG-SAM-17/07).

4.25 The Working Group noted that the expansion of research blocks was likely to distribute
fishing effort across a larger area and, therefore, could reduce the ability of vessels to scan
tagged fish and dilute tagging effort in the research block, especially given that the catch limit
in research block 486 2 is typically not taken. However, the Working Group noted that tags
recaptured from research block 486 2 had occurred mainly in a cluster in the south of the
research block, and recommended that the proponents present a revision to the analysis that
subdivided research block 486 2 to account for tagging heterogeneity.
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Norwegian proposal for research fishing in Subarea 48.6

4.26 The Working Group considered a proposal by Norway to conduct research fishing in
Subarea 48.6 (WG-SAM-17/06). The Working Group noted that Norway was not represented
at the meeting, and that this had hampered the Working Group’s ability to resolve questions it
had on the proposal.

4.27 The Working Group questioned what additional scientific knowledge the research
proposal would bring to the management of toothfish in the region and how this would integrate
with the research proposals from South Africa and Japan. The Working Group recommended
that, should Norway wish to progress its research proposal, it would require further
development and Norway should coordinate its research efforts with Japan and South Africa,
including by attending WG-FSA.

Proposals and research results from Subarea 58.4
Proposals and research results from Divisions 58.4.1 and 58.4.2

428 There were three papers relating to exploratory fishery research efforts in
Divisions 58.4.1 and 58.4.2 tabled for consideration by the Working Group.

429 WG-SAM-17/08 provided a joint multi-Member research notification by Australia,
France, Japan, Republic of Korea and Spain for continuation of the D. mawsoni exploratory
fishery research in Divisions 58.4.1 and 58.4.2.

4.30 The Working Group noted that a similar approach to initial research catch allocation
among participating Members, as was undertaken in 2016/17, was proposed, although there
were some other minor changes set out in WG-SAM-17/08. Specifically:

(1)  Australia could potentially include an additional vessel during the research in
Division 58.4.1

(1) the milestone pertaining to estimation of local biomass within research blocks was
removed, as this is now undertaken by the Secretariat.

4.31 The Working Group noted that the catch limit of macrourids in research block 5841 6
(SSRU 5841G) for the 2016/17 season of 14 tonnes was reached on 27 January 2017, and the
fishery was subsequently closed with 39 percent of the total catch limit (90 tonnes) for
D. mawsoni remaining. It was recommended that WG-FSA explore strategies for mitigating
fishing impacts on macrourids while endeavouring to meet research objectives.

4.32  WG-SAM-17/27 provided a progress report on the exploratory longline fishery by the
Republic of Korea for Dissostichus spp. in Divisions 58.4.1 and 58.4.2 during the 2016/17 season.
The Working Group noted that the areas of fishing operations were specifically selected to overlap,
as far as possible, with areas where tagged fish were previously released in order to increase the
probability of recapture. It was also noted that only about half of the agreed catch limit was taken,
which may have reduced the probability of recaptures. Dr S.-G. Choi (Republic of Korea)
indicated that there were issues with heavy sea-ice in parts of the proposed research areas.
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4.33 The Working Group recalled that the geographic extent of existing and proposed
research blocks (Figure 1) includes additional buffer zones where research can be undertaken
if the specified research block is inaccessible as a result of sea-ice (CM 41-01, Annex 41-01/B,
footnote 1). It was further noted that there may be circumstances where buffer zones overlap
with other research blocks. The Working Group recommended that this issue should be further
explored to ensure that fishing in one research block’s buffer zone does not geographically
overlap with another research block.

434 WG-SAM-17/07 provided a research plan by Ukraine to participate in the 2017/18
exploratory longline fishery for Dissostichus spp. in Division 58.4.2. It was noted that there

were three new research blocks proposed in the westernmost SSRUs of Division 58.4.2 (located
within SSRUs 5842A and 5842B).

4.35 The Working Group noted that there were no sea-ice analysis plots provided in
WG-SAM-17/07, which are important for evaluating the geographic positions of these
proposed research blocks, and it was unclear as to how the positions of these research blocks
were selected. The Working Group noted that the proposed research blocks substantially
overlapped with the proposed research blocks detailed in WG-SAM-17/10 (paragraph 4.24).

4.36 The Working Group noted that the current endorsed catch limit for the research block
within SSRU 5842E is 35 tonnes, and that WG-SAM-17/07 suggested that an appropriate
combined research catch in the three proposed new research blocks is 75 tonnes. The Working
Group agreed that the proposal should provide details on previous work that has been
undertaken in the area, some rationale as to why the proposed research blocks were positioned
where they were in relation to the objectives of the research, and details as to how the proposed
research catch limit was developed.

4.37 The Working Group noted that research in this division should be coordinated with other
Members that are currently undertaking research in the region.

Proposals and research results from Divisions 58.4.3 and 58.4.4

438 WG-SAM-17/45 summarised the results of a comprehensive by-catch analysis for the
research fishery for D. eleginoides in Divisions 58.4.3a and 58.4.4b, as part of the progress
report of the research plan. The results showed that the most common by-catch species were
grenadiers and Antimora, and noted a clear decrease in the number of individuals over time.
The model results highlighted that the fishing method and gear types may influence the
observed results in by-catch patterns.

4.39 The Working Group noted the use of two different gear types on two different vessels,
which operated in separate locations over time, and recommended the use of mixed models
(GLMM, GAMM) to establish whether factors such as year, vessel, or fishing location drive
the observed results, or whether the patterns observed were independent of the patterns in
fishing activities (see also paragraphs 4.22 and 4.41).

4.40 The Working Group noted the different specificity in the use of taxonomic codes
between the two Members contributing to this research, and suggested coordination of by-catch
identification in the future. The Working Group further suggested to consider by-catch
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identification at WS-SISO, as, although responsibility for by-catch identification and reporting
lies with the Flag State, the observer is often asked by the vessel operator to support the crew
in species identification to ensure accuracy.

441 WG-SAM-17/20 formed the second part of the progress report for Division 58.4.3a,
summarising the data collected to date in this division. The paper highlighted the differences in
gear use, depth of fishing and spatial locations between the two vessels, and summarised the
research objectives, methods and milestones of the research carried out in this division over
time. In addition, WG-SAM-17/04 provided an updated research plan with a changed survey
design for Division 58.4.3a, taking into account the discussion around WG-FSA-16/55
(SC-CAMLR-XXXV, Annex 5, paragraphs 4.128 to 4.134).

4.42 The Working Group noted that the two vessels fished with two different gear types,
targeting different depths and locations within the same fishing season. As a result, the vessels
were catching different size classes of toothfish. The Working Group discussed how to
distinguish between vessel and location effects by redesigning the survey to understand this
variation better. The Working Group recommended overlapping fishing locations in depth and
space between the two vessels to calibrate between them.

4.43 The Working Group discussed the large variation in effort over time, noting that catches
were not, or barely, taken since 2013/14. The expectation of tag availability after three years is
low, and thus it is difficult to generate the necessary information to meet the research objectives
without dedicated participation. Therefore, the Working Group recommended the use of the
tagr package to estimate how many tagged fish are expected to remain in the population at
present (as in WG-SAM-17/12). The Working Group further suggested to assemble a CPUE
time series for both gear types separately, to potentially allow tracking of year classes through
length distributions from the two gear types.

4.44 The authors confirmed that the new survey design included the notification of a new
fishing vessel, ensuring commitment to this research going forward. The authors further noted
that in the past seasons, in one year the work could not be completed due to engine failure,
while in the current season there was a low CPUE and an unusual problem with sea lice, so the
vessel master discontinued research fishing.

4.45 The Working Group enquired about the plan for otolith ageing from this research, noting
it should form an integral part of the plan. The authors noted that the improved sampling design
has the tag-recapture of toothfish as its main objective to work towards tag-based stock
assessment, acknowledging that otolith ageing is also an important part of the research going
forward.

4.46 The Working Group noted that WG-SAM-17/04 identified and acknowledged issues
with the past survey design, and encouraged the authors to incorporate the feedback given on
the survey design to achieve the objectives of the research. The Working Group recommended
the spread of survey effort and the overlap between gear types/vessels over space and depth.

4.47 WG-SAM-17/02 Rev. 1 presented an updated research plan for research blocks 1 and 2
in Division 58.4.4b, proposing to continue the current research operation with the same survey
design as to date, as well as proposing additional research blocks and amendments to the
research design.
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4.48 The Working Group discussed the details and rationale regarding the survey design in
the proposed research blocks, highlighting past information available for these regions and
recommending changes to the design.

4.49 Following this feedback, the proponents concluded to proceed only with the unchanged
established research design, without expanding research block options or changing the survey
design at this time.

4.50 The Working Group noted that the data collected on depredation, consistent with the
work carried out around Kerguelen and Crozet Islands, enables this research program to get an
improved understanding of the loss of biomass to depredation and thus include this in future
stock assessments.

4.51 The Working Group discussed the timetable for the proposed research, which outlined
a preliminary CASAL assessment for WG-FSA-17, noting that a preliminary CASAL
assessment would also need to come to WG-SAM, and queried why the design of the survey is
proposed to be changed now, at a point where data collected begins to contribute towards a tag-
based assessment.

4.52 The authors recalled the discussions around the CASAL assessments in previous
WG-FSA meetings (e.g. SC-CAMLR-XXXV, Annex 7, paragraphs 5.79 to 5.91), noting that,
at present, without a good understanding of historic IUU fishing in the region, the Working
Group had concluded that a CASAL assessment would be difficult to achieve. The timetable in
the research plan will reflect this in the future by removing this milestone. The survey design
change was proposed to investigate the movement of toothfish, which is a key question for the
involved proponents, despite expected low catch rates associated with the design change
(paragraphs 4.12 to 4.14).

4.53  Agreeing that completing a CASAL assessment was premature at present, the Working
Group discussed how to achieve the objective of developing an assessment for this region,
noting that an integrated assessment does not mean it would need to be a CASAL assessment.
The data available to date provide a time series of information on this fishery, allowing to
monitor CPUE and thus population trends, allowing to give management advice based on that
information. The Working Group encouraged the investigation of other forms of assessment,
including tag-based assessments, which may be more appropriate to the objectives of this
research.

4.54 The Working Group noted that when the initial objectives of a research plan change, the
direction of the research would also need to be re-evaluated to ensure that the design and
sampling is compatible and appropriate. Part of this process would be the development of
alternative methods and providing evidence to WG-SAM as to how questions were addressed
and what solutions were found.

4.55 The Working Group noted that the development of the stock hypothesis for this region
was planned towards the end of the research duration, whereas in many other regions, a stock
hypothesis precedes and informs the research plan, so that the research can be improved as the
hypothesis is improved. The Working Group recommended that a stock hypothesis be
developed to inform the research going forward.
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Review of research proposals and results from Subareas 88.1 and 88.2

4.56 The Working Group considered WG-SAM-17/23 which reported on a preliminary
analysis of variability in catch rates of target and by-catch species of different longline gear
types within selected SSRUs within Subareas 88.1 and 88.2. CPUE data (kg/1 000 hooks) were
used to examine spatial and temporal variability in catch and by-catch rates by looking at
residual deviations from the long-term average and cluster analysis on spatial heterogeneity
with the Coniss method. The analysis indicated:

(1)  spatial-temporal variability in, and mean estimates of, CPUE by SSRU and season

(i1) differences in toothfish length distributions (arising from small and large fish in
the catches), as well as in the mean length of toothfish in the catch

(ii1) catches are characterised by a wider species composition of by-catch when using
the autoline system.

4.57 The Working Group noted the necessity to provide additional analysis of differences
between the CPUE and length- or species compositions of catch obtained from different gear
types based on the analyses presented in WG-SAM-17/23.

4.58 The Working Group recalled that during WG-SAM-16 it was noted that there was a
range of additional variables that were likely to influence catch rates of target and non-target
species, including depth and bait type. The Working Group noted that WG-SAM-16 and
WG-FSA-16 had recommended the use of multivariate methods such as GLMMs and GAMs
for the analysis of catch data in order to address this issue and recommended exploration using
these statistical methods (SC-CAMLR-XXXV, Annex 7, paragraph 3.57).

4.59 The Working Group discussed the difficulty in using the number of hooks to standardise
CPUE on trotlines making comparison with Spanish and autoline systems problematic. It remains
uncertain as to how the unit of effort for a trotline should best be defined. The Working Group
also noted that considerable differences in the reporting rate of by-catch between vessels had been
highlighted during the 2016 meeting of the Scientific Committee and the influence of this on the
analysis of by-catch CPUE should be considered in future GLM and GLMM analyses.

4.60 The Working Group noted that it should consider how the results of analyses of spatial,
temporal and gear-specific differences in CPUE are incorporated into calculating the toothfish
density used in the first stages of the development of research plans. However, it was also noted
that differences in the gear type of vessels operating within fisheries as in Division 58.5.2 and
Subarea 88.1 have not been a barrier to the development of integrated stock assessments for
toothfish. Dr Kasatkina indicated that the results of further analyses would be reported to
WG-FSA-17.

Tagging using pop-up satellite archival tags

4.61 WG-SAM-17/33 reported on the preliminary results of the use of PSATs deployed on
D. mawsoni on the southern shelf (SSRUs 881M, J, L) and northern seamount (SSRUs 881B, C)
areas of the Ross Sea region in 2016. The objectives were to characterise movement and habitat
preferences, compare two different commercially available types of PSATs, and to develop
methods to support research and monitoring of the Ross Sea region MPA.
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4.62 Of'the 15 tags deployed, 13 were scheduled to pop-up and transmit data on 1 February
2017, and two on 1 February 2018. Data were recovered from four tags, although two of these
tags only provided partial data. The limited amount of data recovery may have been a result of
a variety of reasons, including depth limitation to 1 800 m for one of the tag types as evidenced
by diagnostics from two of these tags.

4.63 The Working Group discussed the experiences of other deep-sea tagging programs,
noting that tags on toothfish are likely to be the deepest tags currently deployed. Further
development of the devices and methods for deployment is required if they are to be
successfully deployed on toothfish within the Convention Area. The Working Group noted that
PSAT technology was developing rapidly and models were now available that were depth rated
to 8 000 m that would overcome the issue of depth damage observed during the study.

4.64 Considering the cost and early stage development of deep-sea PSATSs, the Working
Group also considered whether the use of other data storage tags could provide some movement
and environmental data given the apparent site fidelity observed in toothfish, acknowledging
the trade-off between cost consideration, longer collection duration and loss in location
accuracy.

4.65 The Working Group discussed the paper’s recommendation that a two-day workshop
involving scientists with an interest in archival tagging and PSAT manufacturers would be a
useful way of advancing the use of PSATs for toothfish studies. It was agreed that such an
approach could be beneficial, although concerns were raised about the additional time and
financial cost associated with another intersessional meeting. To reduce costs, such a workshop
could be run in conjunction with scheduled CCAMLR meetings in 2018 or in conjunction with
the proposed Subarea 48.6 stock hypothesis and tagging workshop proposed by Germany for
early 2018.

Ross Sea shelf survey

4.66 WG-SAM-17/01 presented the results of the sixth New Zealand Ross Sea shelf survey
to monitor abundance of sub-adult D. mawsoni in the southern Ross Sea. The survey included
numerous objectives as previously outlined in WG-SAM-15/45, with an additional objective of
trialling the collection of tagged toothfish release data via an electronic data form application
in collaboration with the CCAMLR Secretariat.

4.67 Operational and sea-ice constraints meant the survey commenced from Terra Nova Bay
in the northwestern stratum of the survey area. High catch rates encountered in this region at
the start of the survey led to the need to reduce station numbers in the southern strata to avoid
exceeding the catch limit. This is likely to have contributed to higher overall variance within
the survey results compared with previous years. Results suggest the Ross Sea shelf survey
series is providing a reliable means of monitoring recruitment, estimating recruitment
availability and year-class strength, which was not evident in the data collected from fishery
operations in the wider Ross Sea region fishery.

4.68 The Working Group noted high levels of spatial variability in toothfish depredation by
amphipods. Where high scavenging rates occur, it was noted that total removals might be
underestimated. This issue should be referred to WG-FSA for consideration across all toothfish
fisheries where scavenging by amphipods occurs.
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4.69 The Working Group considered the proposal by New Zealand to continue the Ross Sea
shelf survey for a further five years from 2018. It noted that the core strata would be sampled
every year with the McMurdo and Terra Nova strata sampled in alternate years. Although an
effort-limited survey, the different maximum catches observed in these strata would give rise
to a total catch limit of 43 tonnes in 2018, 2020, 2022, and 65 tonnes in 2019 and 2021.

4.70 The Working Group noted that, to date, the survey has taken place following the
commercial fishing season in areas where commercial fishing occurs. Following the adoption
of CM 91-05 (Ross Sea region MPA), from 2017/18 surveys will take place within a region of
the MPA where fishing activities will be otherwise prohibited. Changes to fish density in the
region resulting from a reduction in fishing effort may result in higher survey catch rates in the
future and the current survey catch limit may need to be reviewed.

4.71 The Working Group noted that the proposed research was for an annual survey for the
next five years. However, it was recalled that unlike other toothfish research, outputs from the
Ross Sea shelf survey provide direct input into the Ross Sea region integrated stock assessment
and the objectives of the research are not to derive a local biomass estimate. In addition, catch
limits are deducted from, and not additional to, the Ross Sea region catch limit.

4.72  Dr Kasatkina noted that it was important to determine how data on the abundance of
sub-adult D. mawsoni obtained from previous time-series surveys are reflected in the
subsequent fish length frequency in catch data in order to track strong cohorts into the adult
population. This analysis will provide information on fish movement as well as on the efficacy
of surveys to monitor abundance of sub-adult D. mawsoni in the southern Ross Sea.

Special research zone

4.73 The Working Group considered two proposals by Members to conduct toothfish
research in the newly created Ross Sea region MPA special research zone (SRZ) submitted by
Russia (WG-SAM-17/21) and Ukraine (WG-SAM-17/29).

4.74 The Russian proposal for research in Subarea 88.2 followed on from research that had
been carried out between 2010 and 2012 and described a 10-year program of proposed research
within the eastern part of the Ross Sea region over the shelf and continental slope within the
SRZ would focus on providing data on toothfish stock structure, movement and life history
which links to the objectives of the research and monitoring plan for the Ross Sea region MPA.
Tagging was a key component of the research with a proposed tagging rate of 5 fish per tonne
within the SRZ. This program provides opportunities for collaborative investigations in the SRZ
by the Russian vessel and vessels from other CCAMLR Members.

4.75 The Ukrainian proposal (WG-SAM-17/29) suggested a tagging rate of 3 fish per tonne
for the first 30 tonnes of catch and 1 fish per tonne thereafter and included a program of
plankton sampling and the collection of acoustic and temperature data.

4.76  The Working Group noted that very little detail on the research and analysis to be
conducted by Ukraine was provided in WG-SAM-17/29, which made scientific evaluation of
the proposal difficult. The Working Group requested that Ukraine outline in more detail the
scientific rationale for the research, the research capacity that it was intending to utilise and the
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types of analysis it will be conducting within the proposal and submit a revision for
consideration by WG-FSA. Similar concerns were noted for research proposals by Ukraine in
other regions (paragraphs 4.34 to 4.36, 4.87 and 4.88, 4.101 to 4.106).

4.77 The Working Group noted that there is no requirement within CM 91-05 for Members
to submit proposals for conducting research within the SRZ. It also noted that under CM 91-05
a requirement to tag toothfish at a rate of 3 fish per tonne would not be introduced until the start
of the 2020/21 season. The Working Group recalled that the overall catch limit for the SRZ has
been set at 15% of the catch limit for the Ross Sea region assessment.

4.78 The Working Group noted that careful consideration should be given to the potential
impact of research conducted within the SRZ upon the Ross Sea region stock assessment. As
the SRZ is open to all vessels notified to fish in the Ross Sea region fishery, concern was raised
that prior to the introduction of a 3 fish per tonne requirement in 2020/21, different tagging
rates as indicated in the research proposals could introduce bias into the stock assessment.

4.79 The Working Group recommended that proponents of research within the SRZ should
consider the impact of non-research fishing within the SRZ on their ability to conduct research.
Coordination of research activities with other Members may reduce these impacts.

4.80 The Working Group noted that CM 91-05 does not prescribe how catch limits for
research within the SRZ are to be allocated. The Working Group recommended that this issue
should be considered by WG-FSA and the Scientific Committee. It was noted that research
catches within the SRZ could be allocated from the overall Ross Sea region catch limit in an
analogous manner to the Ross Sea shelf survey of sub-adult toothfish.

4.81 The Working Group agreed that there is a need to demonstrate how research conducted
within the SRZ would link to the Ross Sea region MPA research and monitoring plan.

Review of research proposals and results from Subarea 88.3

4.82 The progress report for the Korean research fishing in Subarea 88.3 in 2016/17
(WG-SAM-17/28) noted that fishing commenced on 11 January 2017 and ended on 7 March
2017 with a total of 95 longlines being set and hauled. Research blocks 883 2 to 883 5 were
surveyed with a total catch of 118.2 tonnes and 4 132 individual D. mawsoni being removed.
The survey had a mean CPUE of 0.21 kg/hook and 597 individuals of D. mawsoni were tagged
and released and the by-catch was approximately 6.2% of the total catch by weight across all
research blocks. The tagging rate and tag-overlap statistics were 5.04 and 88% respectively.
The length frequency of D. mawsoni had a single mode of 150 cm and the maturity of both
male and female D. mawsoni were predominantly in stage 2. Biological information of
D. mawsoni, including otolith, stomach contents, gonad and muscle were collected.
Temperature and salinity data was also recorded using a conductivity temperature depth probe
(CTD) at 12 stations.

4.83 In discussing the 2016/17 progress report, the Working Group noted that none of the
tagged fish releases from the survey in the previous year had been recaptured. To assist with
understanding why this had occurred, the Working Group recommended the proponents include
a table of the number of tagged fish releases and the estimated number of tagged fish available
for recapture in each research block and year in future progress reports and a plot of spatial
overlap in fishing from previous seasons.
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4.84 The Working Group considered the proposals from the Republic of Korea (WG-SAM-
17/43), New Zealand (WG-SAM-17/38) and Ukraine (WG-SAM-17/16 and 17/19) to conduct
research in Subarea 88.3 in 2017/18.

4.85 The Working Group noted that the Korean proposal would implement the third year of
research fishing in the 2017/18 season with the same survey design to previous years, while
New Zealand and Ukraine were proposing to initiate new surveys in the area with a number of
new research blocks (Figure 1).

4.86  The Working Group noted differences in the scientific objectives between the proposals,
but emphasised that when the objective was to provide robust estimates of D. mawsoni
abundance, recapturing tagged fish was the highest priority. The Working Group noted the
highest number of tagged fish releases had been in research blocks 883 3, 883 4 and 883 5. It
was also noted that these research blocks were more likely to be ice free and, therefore,
accessible during the proposed survey period.

4.87 The Working Group discussed the rationale behind creating new research blocks in
some of the proposals in Subarea 88.3 and noted that research objectives for the purpose of
estimating abundance were more likely to be achieved if a coordinated research effort was
focused in the existing research blocks.

4.88 The Working Group noted that data collected from historical surveys in this area could
be presented in descriptive summaries to better characterise the area and information available
in future proposals. The Working Group also noted that the justification for the proposed sample
size and design in WG-SAM-17/19 was unclear. Additionally, it was noted that the intention to
acquire fish age data and develop an assessment model were stated, but there was no
specification of how and when this would be achieved.

4.89 The Working Group recommended that the proponents collaborate to provide a single
multi-Member coordinated research proposal for presentation at WG-FSA-17.

Review of research proposals and results from Subareas 48.1, 48.2 and 48.5
Subarea 48.5

490 WG-SAM-17/22 presented an updated proposal for the third stage of the Russian
research program in the Weddell Sea. A five-year longline survey is proposed in the eastern
region of the Weddell Sea, with the objectives to estimate fish distribution and abundance and
assess biological parameters related to productivity in Subarea 48.5.

491 The Working Group noted that the situation with this survey proposal in Subarea 48.5
has not changed since 2014 (SC-CAMLR-XXXIII, paragraphs 3.230 to 3.233). The Working
Group recalled that, as in previous years, the submitted proposal was based on assumptions and
results of previous work carried out by Russia in Subarea 48.5 from 2012 to 2014, and that data
from these activities have been quarantined by CCAMLR since 2014 (SC-CAMLR-XXXIII,
paragraph 3.232).
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4.92 The Working Group recalled that in 2015 the Scientific Committee had requested an
update on the analyses on catch rates in Subarea 48.5 (SC-CAMLR-XXXIV, paragraphs 3.271
to 3.275), and that such an update had not been provided to WG-SAM-16 (SC-CAMLR-XXXYV,
Annex 5, paragraph 4.71).

4.93 A background paper on previous Russian survey activities undertaken in Subarea 48.5
was subsequently submitted to the Commission in 2016 (CCAMLR-XXXV/BG/29 Rev. 1), but
the Scientific Committee noted that this report had not been presented to the Scientific
Committee for consideration (SC-CAMLR-XXXYV, paragraph 3.237).

4.94  Without completion of the analysis requested by WG-SAM, WG-FSA and the Scientific
Committee, and therefore to be consistent with its previous advice, the Working Group was not
able to evaluate the approach and proposed research in WG-SAM-17/22 (SC-CAMLR-XXXYV,
Annex 5, paragraph 4.71).

Subareas 48.1, 48.2 and 48.4

495 In WG-SAM-17/18, Chile proposed a research plan for a three-year project to study the
distribution, abundance and biological characteristics of Antarctic demersal fish communities
around the continental shelf of Elephant Island (Subarea 48.1) and the South Orkney Islands
(Subarea 48.2). Based on the experience gained in the first phase of research in 2016 and
recommendations made by WG-SAM-16 and WG-FSA-16 (SC-CAMLR-XXXV, Annex 5,
paragraphs 4.62 to 4.67; SC-CAMLR-XXXV, Annex 7, paragraphs 4.149 to 4.155), a revised
proposal for a random, stratified trawl survey in accordance with CM 24-01 was provided. The
proposed survey will be conducted in six depth strata between 100 and 500 m using bottom
trawl nets, with stations in the same approximate geographic coordinates as those used by
Germany on the RV Polarstern around Elephant Island in 2012 and by the USA on the
RV Yuzhmorgeologiya around the South Orkney Islands in 2009. The proposed catch limits for
this research is 50 tonnes in Subarea 48.1 and 50 tonnes in Subarea 48.2.

496 The Working Group agreed that repeating historic surveys in the area will provide
insights into the potential recovery of mackerel icefish (Champsocephalus gunnari) and
marbled rockcod (Notothenia rossii). The Working Group noted that while individual hauls
may return large catches, the survey was not planning to repeatedly haul the same stations, and
the overall catch should thus not exceed the catch limit. The maximum catch limit proposed
was similar to that of the previous survey.

4.97 The Working Group noted that the bottom net used in the 2009 survey will be on board
the fishing vessel and, if possible, used for this survey to maintain consistency in gear type.

4.98 The Working Group noted that the proposed locations for sampling stations are similar
to the ones from the German and US surveys, with the exceptions of those that had previously
encountered vulnerable marine ecosystems (VMEs). These locations will be replaced with
stations from within the same stratum. The Working Group agreed that VMEs which have been
reported frequently in the survey areas require careful consideration in the choice of alternative
sampling locations, as spreading effort could spread impacts to other VMEs versus limiting
impact to just those areas already impacted to some degree. The Working Group also noted that
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cameras, similarly, for example to the ones used in Divisions 58.4.1 and 58.4.2, attached to the
trawl net can record the seafloor habitat and should be considered for this survey if feasible.

4.99 The Working Group recommended that the survey include hydro-acoustic sampling as
during the first survey, since this remote sensing method could provide important estimates of
the distribution and abundance of pelagic and demersal organisms.

4.100 Prof. P. Arana (Chile) confirmed that, as chief scientist of the research proposal, he will
be on board the fishing vessel to ensure that the survey will be conducted as planned.

4.101 In WG-SAM-17/15 and 17/17, Ukraine proposed research fishing in accordance with
CM 24-01 in a study area within the eastern part of Subarea 48.1 and the western parts of
Subareas 48.2 and 48.5. Research fishing is proposed to be conducted over three years, with a
possible two-year extension, with 36 hauls using Spanish longline and a total catch limit of
40 tonnes. No haul locations were specified, but hauls would be set in the first year in the depth
range between 600 and 2 200 m. The main result from this initial prospecting phase would be
the mapping of the spatial distribution and relative abundance of toothfish in the research area.
Research blocks would then be proposed and subsequent fishing would be depth-stratified with
spatial consistency in every subsequent year. The research aims to provide an estimate of the
stock abundance using standard assessment methods that have been tested in other areas which
have a robust stock assessment.

4.102 The Working Group noted that while the research proposal description indicated that it
would be conducting research in Subarea 48.5, no fishable depths were indicated on the maps
presented and the research area outlined in the presentation did not extend to Subarea 48.5.
Consequently, the Working Group recommended that this area be removed from the proposal
and, if subsequently agreed, the proposal concentrate on the fishable depths in Subarea 48.1.

4.103 The Working Group noted the lack of key information in this proposal, including a stock
hypothesis, the locations of the proposed haul stations, a sea-ice analysis, details on biological
sampling and statistical analyses, and details about how the research would contribute to the
stated objectives and the management of toothfish in this area.

4.104 Given that no research fishing has occurred in this area so far, the Working Group
recommended random haul locations be specified for the initial survey, rather than research
blocks within which the research fishing activities would occur. Research would then be
determined based on the outcomes of the initial effort-limited survey.

4.105 The Working Group noted that the area is known for heavy ice concentrations even in
summer, and that it is likely to be inaccessible for many fishing seasons. A sea-ice analysis is,
therefore, crucial to evaluate the ability to revisit research locations on a regular basis.

4.106 With existing research proposals by Ukraine in other parts of Subarea 48.2 and new
research proposals in Subareas 88.1 and 88.3 and Division 58.4.2, the Working Group asked
whether Ukraine would be able to conduct all research activities as required, including field
work, laboratory analyses of biological samples such as otoliths for ageing and gonads for
maturity estimation, and statistical analyses of the data in order to develop an integrated
population model.
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4.107 WG-SAM-17/25 provided a preliminary report of the third year of research fishing by
Ukraine in Subarea 48.2. In the 2016/17 season, Ukraine fished all proposed 48 stations in the
research block on the northern plateau and the four southern research blocks. Catch rates were
higher in the southern research blocks, but they were found to be highly variable between
fishing seasons. The effort-limited survey was completed with a total catch of 62 tonnes out of
a 75 tonne catch limit. A total of 318 fish were tagged and six D. mawsoni were recaptured.

4.108 In WG-SAM-17/26, Ukraine proposed to continue research fishing in Subarea 48.2 in
accordance with CM 24-01 for another two seasons (2017/18 and 2018/19), with the same
research design for all haul locations, a 75 tonne catch limit, and tagging rate of 5 fish per tonne.
The motivation for the continuation of this research was the highly variable catch rate data
which prevented an estimation of Dissostichus spp. biomass in the area.

4.109 In WG-SAM-17/24, Chile proposed to continue its research fishing in Subarea 48.2 in
accordance with CM 24-01. The survey for 2017/18 would use similar methodology and
objectives as agreed in WG-FSA-16/34. During the 2015/16 season, Chile conducted the first
stage of its multiannual research program (WG-FSA-15/10), but it did not fish in the 2016/17
season because of the performance of the research program in the 2015/16 season
(SC-CAMLR-XXXV, Annex 7, paragraph 4.44).

4.110 The Working Group noted the commitment by Chile to improve the performance of the
research program. It requested that Ukraine and Chile, with the support of the Secretariat,
coordinate their fishing activities with the aim to achieve the objectives of their research, for
example by fishing the same research strata with two vessels to enable a comparison of catch
rates and catch composition by gear type. It also noted that the collection of oceanographic data,
especially of bottom temperature, in an area where the two species of Dissostichus overlap,
could assist in understanding the habitat preferences for biogeographic models.

4.111 The Working Group highlighted the contribution that Chilean research could make to
the identification of natal origin through the microchemistry of otoliths. It looked forward to
the presentation of results of such analyses at WG-FSA-17, based on samples collected in the
survey of the 2015/16 season.

4.112 The Working Group noted that D. mawsoni constituted most of the catch and considered
that future research fishing should focus on this species.

4.113 The Working Group also noted that the research has been conducted for three years by
Ukraine as an effort-limited survey with an overall catch limit. Given the availability of data on
catch rates and recaptures from these surveys, the Working Group recommended that the
proposal be updated and that biomass could be estimated with the CPUE by seabed area method
and the Chapman estimator, with the choice of reference area following that for other research
blocks in which D. mawsoni is targeted.

4.114 The Working Group requested that an updated survey design be presented to WG-FSA,
with information on how the research design accounts for the distribution of the two toothfish
species. It also requested that Ukraine present further research results in the area, such as
D. mawsoni ageing and spatial by-catch distribution, as well as to update the stock structure
hypothesis and outline the development of a population assessment as indicated in the research
objectives.
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4.115 WG-SAM-17/34 presented preliminary results from the first year of a three-year survey
into the connectivity of toothfish species in Subareas 48.2 and 48.4. The survey is located in an
area where both species are caught simultaneously between predominantly single-species
catches of D. eleginoides and D. mawsoni to the north and south respectively. On the 18 stations
of this effort-limited survey, 12 tonnes of Dissostichus spp. were caught in Subarea 48.2 and
17 tonnes were caught in Subarea 48.4, both below the set catch limits of 23 tonnes and
18 tonnes respectively. A total of 151 D. mawsoni and one D. eleginoides were tagged and
released, and seven tagged D. mawsoni were recovered in Subarea 48.4.

4.116 The Working Group noted that VME indicator taxa were reported mainly from
Subarea 48.4 and discussed whether this pattern was driven by reporting differences between
vessels or the volcanic geology of the habitat in Subarea 48.4.

4.117 The Working Group also noted that tissue samples were collected from this area which
will be used in genetics studies on stock connectivity of toothfish. Dr Choi indicated that the
Republic of Korea was conducting research fishing outside the CAMLR Convention Area to
the west of Subarea 48.3 to further understand stock structure and movement of toothfish in the
area outside the CAMLR Convention Area.

Future work

5.1  The Working Group considered the proposed five-year work plan for the Scientific
Committee presented by its Chair in WG-EMM-17/02. The paper advances the
recommendations of the Scientific Committee which were discussed and put forward by the
Scientific Committee Symposium in October 2016. The paper outlined the work in themes and
it also indicated a timeline by which each topic should be addressed.

5.2 The Working Group welcomed and thanked the Chair for bringing forward the work
and also the conveners of the working groups for working with the Chair. The Working Group
noted that a week had been set aside between the meetings of WG-SAM-18 and WG-EMM-18
in order to address some of the overlapping/common topics that are in the five-year priority list
of the two working groups, as was the case with WS-SISO-17. In 2018, a spatial planning data
management workshop was scheduled for this week. It was also suggested this could offer an
opportunity to review and develop implementation for the Ross Sea region MPA research and
monitoring plan.

5.3  The Working Group further noted that the scientific topics that are a priority will
inevitably grow in number and scope as the work is being carried out in the next five years. The
Scientific Committee will need to continuously reprioritise and streamline the scientific topics
in order to balance the workload of the working groups. A number of strategies, such as
conducting some priority tasks/topics less frequently, might be explored in order to free up time
to streamline the work of the working groups.

5.4  The Working Group encouraged its participants to focus on priority topics when
submitting their scientific work to be considered by WG-SAM meetings and the Working
Group Convener will allocate meeting time mainly to the discussions of priority topics. The
Working Group noted that the priority topics tasked by the Scientific Committee can arise
quickly and displace other previous high-priority topics. Further, it noted that some topics will
not be addressed in a single meeting and may require a specific workplan and contributions
from Members over several years.
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Other business
Ross Sea region marine protected area (MPA) research and monitoring plan

6.1 The Working Group discussed the draft Ross Sea region MPA research and monitoring
plan (RMP) (WG-SAM-17/42) and noted the impressive breadth of information and research
topics contained in the plan. In particular, the Working Group noted that the Co-conveners of
the Ross Sea region MPA Research and Monitoring Plan Workshop (WS-RMP-17) had
undertaken to seek recommendations from all of the working groups in order to provide a
revised RMP to the Scientific Committee for consideration.

6.2  The Working Group noted that the draft RMP contained a description of the research
requirements associated with the SRZ, but that some clarity of the requirements in the short and
longer term would be desirable.

6.3  The Working Group noted that the RMP did not seek to prioritise the areas of research
that had been identified but that it is advantageous to allow national Antarctic programs to select
the work that they would undertake rather than for CCAMLR to seek to agree on a priority for
the list of important research areas. The Working Group noted that the first five-year review
would reveal gaps in the delivery to the RMP and that this would be likely to require a
prioritisation to address identified gaps.

6.4  The authors of the RMP encouraged contributions and proposed revisions to the RMP
via the e-group that had been established at the Workshop (WS-RMP-17).

6.5  Dr T. Ichii (Japan) suggested that although there is evidence that toothfish are prey for
a number of air-breathing predator species, the current stock assessment does not take account
of ecosystem impacts on dependent species and this may require further consideration.

6.6  The Working Group noted that the CCAMLR decision rules and conservation measures
that mitigate against incidental mortality of seabirds and impacts on VME taxa, all contribute
to CCAMLR’s ecosystem approach. Furthermore, the adoption of CM 91-05, the Ross Sea
region MPA, provides additional mitigation against irreversible impacts of fishing on the Ross
Sea region ecosystem through spatial management.

6.7  Mr Dunn informed the Working Group that New Zealand planned a considerable
amount of future research related to the ecosystem impacts of the toothfish fishery on dependent
and related species in the region. The Ross Sea region MPA RMP will have a key role in driving
the requirements of this research.

Weddell Sea MPA

6.8  The Working Group discussed WG-SAM-17/30 on the Weddell Sea MPA and noted
the:

(1)  desire for increased clarity on the interaction between the CCAMLR decision
rules and the 60% protection targets for toothfish in the Weddell Sea proposal

169



(i1)) importance of determining toothfish life-history and stock dynamics of the region,
including the offer from Germany to host a workshop in early 2018 to examine
toothfish dynamics and movement in the region in order to inform a working stock
structure hypothesis

(ii1) desirability for the authors of WG-SAM-17/30 to be present at the meeting in
order to facilitate discussion of their paper.

Advice to the Scientific Committee

7.1 The Working Group’s advice to the Scientific Committee and its working groups is
summarised below; the body of the report leading to these paragraphs should also be
considered:

(1) Development and progress of integrated assessments —
(a) Subarea 88.1 (paragraphs 2.16 and 2.18).
(i1)) Review of research plan proposals and results —

(a) harmonising conservation measures related to conducting research on
toothfish (paragraph 4.2)

(b) special research zone (paragraph 4.80).

Close of the meeting

8.1 In closing the meeting, Dr Parker thanked all the participants for their cooperation and
productivity during the meeting.

8.2  Dr Parker noted that Dr Kenji Taki has taken a new assignment and will no longer
participate in CCAMLR working groups. On behalf of the Working Group, he expressed
sincere thanks for all the hard work and diligence that Dr Taki contributed to CCAMLR and its
working groups and wishes him the best in his future work.

8.3  On behalf of the Working Group, Dr Belchier thanked Dr Parker for conducting the
meeting in an efficient and friendly atmosphere that had allowed the efficient and effective
outcomes of the meeting.
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Report of the Working Group
on Ecosystem Monitoring and Management
(Buenos Aires, Argentina, 10 to 14 July 2017)

Introduction
Opening of the meeting

1.1 The 2017 meeting of WG-EMM was held in the Palacio San Martin, Buenos Aires,
Argentina, from 10 to 14 July 2017. The meeting Convener, Dr M. Korczak-Abshire (Poland),
welcomed the participants (Appendix A). Mr Maximo Gowland, the Argentinian
Commissioner to CCAMLR and Director of the Direccion Nacional de Politica Exterior
Antartica welcomed all participants to the meeting and wished them every success in their
meeting and an enjoyable stay in Buenos Aires.

Adoption of the agenda and organisation of the meeting

1.2 At the invitation of Dr Korczak-Abshire, the Chair of the Scientific Committee
(Dr M. Belchier, UK) provided a summary of the outcomes of the Scientific Committee
Symposium, held in 2016, and the subsequent deliberations of the Scientific Committee on the
priorities and work plans for the Working Group. He noted that the priorities identified by the
Scientific Committee in 2016 for the work of WG-EMM this year (as outlined in SC-CAMLR-
XXXV, Table 1) were:

» approaches to the operationalising of feedback management (FBM) in the krill
fishery in Subarea 48.1

 data layers used in the risk assessment for krill fisheries and the Domain 1 planning
process

* Domain 1 marine protected area (MPA) process, including the integration of
CCAMLR Ecosystem Monitoring Program (CEMP) monitoring and monitoring as
part of the Domain 1 MPA process.

1.3  Dr Belchier also noted that events that had occurred after the meeting of the Scientific
Committee, such as the adoption of the Ross Sea region MPA, meant that there were additional
items that required consideration. He acknowledged the reduced time available and the
considerable number of papers tabled to the meeting, however, while hoping that all papers
could receive appropriate consideration, he urged the Working Group to focus on the priorities
provided by the Scientific Committee.

1.4  The meeting agenda was adopted (Appendix B).

1.5  Documents submitted to the meeting are listed in Appendix C and the Working Group
thanked all authors of papers for their valuable contributions to the work presented to the
meeting.
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1.6  In this report, paragraphs that provide advice to the Scientific Committee and its other
working groups have been indicated in grey. A summary of these paragraphs is provided in
Item 7.

1.7  The Working Group used the Secretariat’s online meeting server to support its work and
facilitate the preparation of the meeting report.

1.8  The report was prepared by M. Belchier (Chair of the Scientific Committee),
C. Cardenas (Chile), C. Darby (UK), L. Emmerson (Australia), D. Freeman (New Zealand),
O.R. Gode (Norway), S. Grant and S. Hill (UK), J. Hinke and E. Klein (USA), P. Koubbi (EU),
K. Reid (Secretariat), M. Santos (Argentina), M. Soffker (UK) and D. Welsford (Australia).

The Kkrill-centric ecosystem and issues related to management of the krill fishery

2.1  WG-EMM-17/48 described how accuracy of catch reporting at two-hourly intervals can
be improved on continuous fishing system vessels, by:

(i)  monitoring holding tank fullness more accurately and defining the relationship
between tank fullness and krill wet weight

(i) correcting the estimates at the end of each day with daily catch.

2.2 WG-EMM-17/48 outlined a calibration process for more accurate two-hourly catch
reporting, whereby the sum of two-hourly catch estimated in the holding tank over 24 hours is
compared to the actual catch measured for this period over the flow scale, and the two-hourly
catch data subsequently corrected by the relationship between them:

Cic=Ci * Ciot/>.Ci

where C; is the catch reported at two-hourly intervals and Cj. is the compensated two-hour
catch, > C; is the sum of two-hour catches over one 24-hour period and Cy is total daily
reported catch for that period.

2.3 The paper presented calibration results of a trial period in May 2017, and the authors
considered that fine-scale recording of catch cannot be improved beyond the improvement
suggested by this paper until instrumented recording of krill influx through the trawl opening
can be recorded. The Working Group requested that vessels using the continuous fishing system
carry out the calibration process regularly and frequently throughout the fishing season to better
understand the variability expected with this proposed way of catch reporting.

2.4 The Working Group recalled the discussions at WG-EMM-16 (SC-CAMLR-XXXYV,
Annex 6, paragraphs 2.18 to 2.22), noting that due to the current inability of continuous fishing
system vessels to record catches accurately at the time intervals required by Conservation
Measure (CM) 21-03, there is still a mismatch between where catch was taken and where it was
reported. The Working Group also noted the discussions around WS-SISO-17/11, detailing how
observer samples are taken on continuous fishing system vessels, and recalled that the
Workshop on the Scheme of International Scientific Observation (WS-SISO) concluded that
there is a need to find a way of reconciling observer samples and data with corresponding C1
data, as well as gaining accurate spatial and temporal locations for these samples.
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2.5  The Working Group requested that the Scientific Committee review whether the catch and
effort data submitted from the continuous fishing system is consistent with CMs 21-03 and 23-06.

2.6 The Working Group requested that Norway analyse historic catch data and catch
reporting, including the following analyses to assist in the interpretation of this issue:

(1)  whether there is a systematic factor in the delay of catch location and volume
reporting that could further improve the accuracy of catch data, and to investigate
if any such relationships could also rectify previously collected data

(i) investigate the variability associated with the time delay from when a vessel
begins fishing on a new swarm and that first catch being recorded in the holding
tank

(ii1) investigate the spatial uncertainty associated with historic catch reporting
locations

(iv) compare acoustic data and catch reported to understand the spatial variability
associated with the delay.

2.7  The Working Group noted that other means of obtaining accurate information on catch
and location, such as monitoring of trawl opening and codend and pump flow rate, may
potentially be available in the future and encouraged Norway to consider how these could
improve catch location reporting in the future.

Krill fishery update

2.8 The Krill Fishery Report for Area 48 is available on the CCAMLR website
(www.ccamlr.org/node/93212). The Working Group noted that the krill fishery had operated in
Subarea 58.4 in the 2016/17 season and that it would be appropriate to provide a separate report
for krill fishing in East Antarctica in the future.

2.9  The catch by subarea and month in the 2016/17 season indicated that fishing occurred
later and with fewer vessels in Subarea 48.1 than in previous seasons, and the trigger level was
not reached until July 2017. The Working Group noted that fishing vessels remained in
Subarea 48.2 for a longer period than in recent years with a contingent delay in the movement
of fishing operations to Subarea 48.1. This appeared to be a consequence of more favourable
fishing conditions in Subarea 48.2 during February and March.

2.10 The Working Group reviewed notifications of intention to fish for krill in 2018 using
the information on notifications, vessel and gear details that are provided on the CCAMLR
website (www.ccamlr.org/en/fishery-notifications/notified/krill). The Working Group noted
that following the advice of the Scientific Committee, these data are no longer presented as a
summary in a paper to WG-EMM (SC-CAMLR-XXXYV, paragraph 3.168). The Working Group
noted that 13 vessels from five Members had notified their intention to fish for krill, and two
vessels withdrew from the fishery in all areas and one vessel withdrew from Area 58. It recalled
that records of withdrawn vessels remain in the notification table, as this information provides
important background to understanding how interest in the krill fishery changes over time.
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Scheme of scientific observation

2.11

The key recommendations from WS-SISO-17 to WG-EMM-17 were as follows:

(1)

(i)

(iii)

Krill sampling — krill carapace measurements

(a)

(b)

WS-SISO considered the suggestion for the addition of a field in the SISO
observer logbook for recording krill carapace lengths during measurement
ofkrill: Request to WG-EMM to review the utility, methods and sample size

review the number of carapace measurements and the number of total length
measurements.

Fish by-catch in the krill fishery

(2)

(b)

(©)

WS-SISO-17 considered an analysis of the relative number of fish found in
subsamples — 98% of all fish reported came from the 25 kg samples.
WS-SISO-17 recommended that subject to review by WG-EMM, the krill
by-catch sampling regime undertaken by observers only requires a 25 kg
sample

extend by-catch monitoring to address more than fish, e.g. include other
invertebrates, such as salps

consider molecular approaches that may be appropriate for identifying
by-catch species in krill by-catch samples, as well as visual guides that could
be drawn from existing guides and information from Members.

Interactions between fishery and air-breathing krill predators

(a)

(b)

WS-SISO-17 noted that in several thousand trawl-warp strike observation
periods, there have been three seabird strikes since 2010, evidence of the
low impact the krill fishery had on bird mortalities, and the success of
mitigation measures in CCAMLR. With these mitigation measures in place,
WS-SISO suggested to retain the methods and forms currently in use, but to
further consider how electronic monitoring in warp strike observations
could be used to allow changing the frequency of observations, which would
permit observers to focus on other high-priority tasks

WS-SISO-17 asked WG-EMM-17 to consider the suggested design of a
sampling regime to record air-breathing predators observed around krill
vessels during fishing operations and during acoustic surveys carried out by
the krill fishery (Annex 4, paragraphs 4.1 and 4.2), how krill fishing vessels
could be used as ‘platforms of opportunity’ to collect broader marine
mammal and seabird abundance data, and how these data would progress
the work of WG-EMM. The Working Group noted such an approach is
exemplified in WG-EMM-17/05.

2.12  The Working Group considered the recommendations of WS-SISO-17 as set out below.
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Carapace measurements and observer krill sample size

2.13  In addition to the recommendations from WS-SISO-17, the Working Group discussed
WG-EMM-17/28 in this context. WG-EMM-17/28 examined the variability in krill length
caught by different vessels fishing in the Bransfield Strait in April and May 2014 and 2015, in
the context of the need for accurate observer data on krill length for stock status and fishery
selectivity, for the development of FBM and as an integral part of acoustic monitoring from
commercial krill vessels. The study found that while the mean krill lengths were comparable
between vessels, there was a significant difference in krill length distributions caught by
different vessels operating in the same area, which was not determined by the type of fishing
gear. The study concluded that it is important to maintain a krill sample size that is sufficiently
large to capture the whole range of krill length distribution in a sample.

2.14 The Working Group noted that there can be some variance between observers measuring
the same sample (Watkins et al., 1986), but also that there can be noticeable variance in krill
length distribution between swarms and different depths, and over different spatial and temporal
scales. These are likely important for results found in WG-EMM-17/28, and the Working Group
suggested that some of that variability could be addressed by comparing observer data on krill
lengths to scientific hauls, where conditions are standardised and acoustic data is available on
the same transects. The Working Group also noted that there are statistical methods available
to include and address such uncertainties (Annex 5, paragraph 4.39).

2.15 The Working Group recalled that for biomass estimation from acoustic surveys, the
important measure is the range of krill lengths in an associated biological sample, where the
distribution between vessels was very similar.

2.16 The Working Group concluded that the measure of krill carapaces is important (Tarling
et al., 2016) to understand sex-dependent growth dynamics of krill. The Working Group agreed
that an optimal sampling design be developed that both captures the spatial variety observed in
krill sampling (WG-SAM-16/39, WS-SISO-17/11), and provides sufficient sample size to
represent krill length-frequency distribution in the catch. The Secretariat offered to support
Members in the development of these methods.

By-catch in the krill fishery

2.17 The Working Group noted the discussions at WS-SISO on by-catch in the krill fishery,
particularly around the successful collective development of observer guides for fish by-catch.
The Working Group noted that 98% of all fish had been recovered from the 25 kg samples and
agreed to the changes to the instructions to remove the need for further subsampling the 25 kg
samples.

2.18 The Working Group also noted the potential value of expanding by-catch data from the
krill fishery to include invertebrates and noted that, currently, the only field guide for
invertebrates potentially caught in the krill fisheries is dated and relies on black and white line
drawings.

2.19  The Secretariat encouraged all Members to submit any identification guides on potential
invertebrate by-catch in Antarctic krill (Euphausia superba) fisheries to the Secretariat, who
would compile the information and make it available on the SISO sections of the website,
similarly to the compiled finfish by-catch guides provided by Members.
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Air-breathing krill predators
Trawl warp strikes

2.20 The Working Group considered the recommendation by WS-SISO to retain the methods
and forms currently in use, but to further consider how electronic monitoring in warp strike
observation could be used to allow changing the frequency of observations, which would permit
observers to focus on other high-priority tasks.

2.21 The Working Group recalled that while globally warp strikes in trawl fisheries are
regular causes of seabird deaths caused by fisheries, the characteristics of the krill fishery within
CCAMLR, combined with the mitigation measures in place, result in fishing activity of
relatively low warp strike danger, with only three white-chinned petrels (Procellaria
aequinoctialis) recorded in warp strikes during thousands of warp observation periods.

2.22 In view of this, the Working Group supported the reduction of the warp strike
observation frequency, subject to evaluation of appropriate observation frequency, and
encouraged the development of electronic monitoring, which could include infrared and night-
vision cameras, to collect data to support this particular task.

Marine mammal and seabird distribution and abundance

2.23 The Working Group discussed the recommendation by WS-SISO to consider the
suggested design of a sampling regime to record air-breathing predators observed around krill
vessels during fishing operations and during acoustic surveys carried out by the krill fishery
(Annex 4, paragraphs 4.1 to 4.3), and how these data would progress the work of WG-EMM.
WS-SISO-17/05 was also considered in this context.

2.24 The Working Group recalled that the recommendation addressed two separate
questions: the potential interactions and competition of the krill fishery with krill-dependent
predators during fishing operations (SC-CAMLR-XXXV, Annex 7, paragraphs 6.14 and 8.25,
see also SC-CAMLR-XXXYV, paragraphs 3.84 and 3.108), and the wider ecosystem monitoring
through transect and survey work, and acknowledged that these two activities would need
different approaches to data collection. The Working Group discussed the utility of marine
mammal and seabird observations during surveys on acoustic transects by commercial fishing
vessels, noting previous initiatives to use acoustic data to evaluate marine mammal presence
(WG-EMM-16/P01), and the opportunity that the current (WG-EMM-17/08) and planned
acoustic transects by the commercial fleet provide to collect planned survey data on marine
mammals in regions where the krill fleet operates.

2.25 The Working Group agreed that for questions such as the krill risk assessment
framework, collection of predator abundance, presence and absence during fishing operations
and during survey transects it was important to understand the probability of direct interaction
between predators and vessels and potential competition for the same resource. The Working
Group noted that the two sets of information are required for the further development of the
krill risk assessment framework as well as wider ecosystem studies, and that WS-SISO had
drafted two data collection methods, one for observations during fishing operations, and one
for commercial vessels in survey transect mode.
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2.26  The Working Group recommended that the Scientific Committee consider whether and
how data collection on air-breathing predators, both during fishing operations and during survey
transects carried out by the commercial krill fishery, could form part of the regular SISO duties.

Observer coverage

2.27 The Working Group discussed the different ways that observer coverage has been
defined in the past (SC-CAMLR-XXXV, Annex 6, paragraphs 2.41 to 2.43), and noted that the
current CM 51-06 refers to the coverage of vessels, rather than coverage of number of days or
number of hauls observed.

2.28 The Working Group noted the agreement by the Commission to transition to 100%
observer coverage in the krill fishery by 2020, and that this allowed the Working Group to focus
its discussion on observer deployment in terms of sampling and representative data collection,
which addresses specific scientific questions, rather than the coverage of vessels by observers,
which is specified in the conservation measure.

2.29 The Working Group thanked all the scientific observers in the krill fishery that provided
valuable data to the work of CCAMLR and this Working Group in particular.

Operationalising feedback management (FBM) in the krill fishery in Subarea 48.1
Net monitoring cables

3.1 WG-EMM-17/47 presented the challenges and some results from using a net monitoring
cable to inform crew and scientists of the real-time performance of a krill trawl. The difficulties
encountered when monitoring two different continuous gear types are outlined and discussed.
One system requires a separate net monitoring cable, the second solves the problem of adding
a third cable by attaching the net cable to other operational cables of the trawl system. The trials
demonstrated the potential to observe the trawl in real time, as well as the real-time density
distribution of krill entering the trawl.

3.2 Norway had intended to conduct a systematic trial on board the FV Saga Sea during the
2016/17 fishing season but due to logistical difficulties it was not completed. Norway is
therefore seeking to extend the trial period to the 2017/18 fishing season.

3.3 The Working Group welcomed the development of the net monitoring system, noting
that it would be beneficial to establish the links between the monitoring observations recorded
by the vessel and the density of krill observed by the vessel acoustics. Also, as the krill entering
the net would not all be selected by the gear, investigating the relationship between inflow and
eventual catches would be beneficial.

3.4  The Working Group discussed the proposal and recommended that the trials be continued
under the conditions agreed previously (SC-CAMLR-XXXV, paragraphs 4.10 and 4.11).

3.5  The Working Group noted that the use of net monitoring cables would also be beneficial
for the collection of scientific data associated with actual fishing operations (SC-CAMLR-
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XXXV, Annex 6, paragraph 2.24). The Working Group noted that the prohibition on net
monitoring cables that currently also applied to the krill fishery was introduced after evidence
from other fisheries was presented in CCAMLR that the cables that were thinner than trawl
warps represented a high risk of bird strike.

3.6 The Working Group discussed a range of options and agreed that if Members wished to
trial such systems, a full research proposal, similar to that presented by Norway (WG-FSA-
16/38), would be required and requested that the Scientific Committee provide advice on the
most appropriate procedure to review such proposals.

3.7  The Working Group discussed the potential use of the data from real-time monitoring
of krill entering the vessel nets, noting that it would help in the determination of the density of
krill in the water column which could be used to further examine the daily and seasonal
migration of krill similar to the modelling reported in WG-EMM-17/41.

Data for the spatial management of krill

3.8 WG-EMM-17/50 Rev. 1 provided a review of information on openly available data and
metadata that could be used as input to the krill risk assessment, developed by WG-EMM and
WG-FSA in 2016, and which was used to provide management advice to the Scientific
Committee and Commission. The Scientific Committee had requested that the development of
the model and datasets continue (SC-CAMLR-XXXV, paragraph 3.64). The paper highlighted
where gaps in the available data occur, particularly where the krill fishery is occurring but
information on predators is lacking, and where the collection of additional information would
help contribute to the development of the risk assessment approach in the management of the
krill fishery and also CCAMLR’s commitment of applying FBM.

3.9  Several participants noted that datasets currently not available through CEMP would fill
some of the gaps noted, but these have not been released for general use to date, due to analyses
still being conducted on them. The Working Group encouraged broad engagement in the review
process.

3.10 The Working Group discussed the communication and availability of data and
recommended that the Developing practical approaches to feedback management for krill
e-group outline a proposal for a database setup to contain metadata for regional datasets. The
database could be populated by Members collecting data within Subareas 48.1 and 48.2 and
which could then be used as a reference.

3.11  Such a database would be similar to that discussed at WS-RMP-17 (WS-RMP-17/09).
WS-RMP considered that for the development and monitoring of MPAs, the Secretariat could
provide a transparent mechanism to catalogue and share metadata collected for providing
advice. WS-RMP-17 considered that the Ross Sea region MPA data repository would be
accessible to all Members under the Rules for Access and Use of CCAMLR Data.

3.12  The Working Group noted that such a repository could be used by CCAMLR Members
collecting data throughout Antarctica and used for the provision of advice to the Commission
by the Scientific Committee and its working groups.
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3.13  The Working Group noted that in order to progress the krill risk assessment framework
in Area 48 as requested by the Scientific Committee (SC-CAMLR-XXXYV, paragraph 3.108),
it requires:

(1) further collaborative parameterisation of the conceptual model for the region

(i1) 1identification of the required data components

(ii1)) coordination of research effort to collate and/or collect any additional data
identified to progress the risk assessment framework.

3.14 The Working Group noted that the suggested schedule of working group meetings,
outlined by the Chair of the Scientific Committee (WG-EMM-17/02), included a joint
workshop between SG-ASAM, WG-EMM and WG-SAM to further develop FBM of the krill
fishery. The Working Group recognised that:

(1) the development and population of a database of biological information

(i) an analysis of spatial information that can be used to formulate management
advice

(ii1) identification of information gaps
(iv) the further development of the krill risk analysis and FBM models

would each benefit the 2019 joint meeting, as would the establishment of a steering committee,
to ensure that preparatory work was conducted in the build-up to the discussions. The Working
Group also noted that the work of the Southern Ocean Observing System (SOOS) and other
such collaborative projects would also provide a useful input to the meeting discussions.

Kfrill biology, ecology and population dynamics
Swarm analysis

3.15 WG-EMM-17/40 described an analysis of abundance and distribution, as well as swarm
characteristics and diel vertical migration which were studied using acoustic data from the
Chinese krill fishing vessel Fu Rong Hai operating in the Bransfield Strait from late austral
summer (February) to autumn (March to May).

3.16 The analysis indicated a major shift in krill distribution in mid-April, which included:
increased biomass; increased vertical distribution of the swarms; a change in the diel vertical
migration, from upward migration during daytime in February—March to downward migration
during daytime in May; and also a change in the length distribution of krill. The results strongly
support the hypothesis of an inshore krill migration from summer to winter (Siegel, 1988;
Trathan et al., 1993) and indicate that the migration is also followed by a gradual shift in
swarming behaviour. The catching efficiency of the vessel increased over the season and was
positively related to both krill packing density and acoustic biomass, but negatively related to
the central depth of gravity of the krill swarms.

3.17 The Working Group congratulated the authors on their research that allowed krill
dynamics to be identified from the catch rates recorded by the conventional commercial trawl
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vessel. The findings, along with those described in WG-EMM-17/41 and 17/45, have
demonstrated that the fishery data can be used to make inferences about krill seasonal dynamics
and the responses in vessel behaviour. The Working Group noted that the model does not
include spatial interaction terms and also that log transformations had been applied to the data.
It would be useful to evaluate whether including spatial patterns and changing the distribution
assumption made any differences to the analysis.

3.18 The Working Group noted the changes apparent in the krill dynamics in April, which
may be related to migration and which also correspond to the time at which some krill predators
leave the area. Given the high catch rates at this time, it would be useful to repeat the analysis
for other years of data to establish whether this is a time when the condition of krill is good and
there is less conflict with predators. The results of such studies would be useful in the
development of FBM in the area.

3.19 The Working Group also noted that an extension of this work to analyse catches from
other vessels in the area and other gear types would be interesting, however, given the doubts
about the utility of the catch rates from the continuous fishing gears this may require further
analysis before the data can be used in this approach (paragraphs 3.102 to 3.104).

3.20 The Working Group noted that analyses such as those presented in WG-EMM-17/40,
17/41 and 17/45 have shown that fishing vessel data can be used to evaluate the dynamics of
krill and vessels behaving as predators, and that the work of SG-ASAM in standardising the
vessel data would be critical to combining information across platforms. The Working Group
also noted that data from acoustic moorings could additionally be used in interpreting the
seasonal patterns. Such analyses would also be important in determining the role of the flow of
krill resulting from water movements (flux) on the replenishment of the krill population, both
throughout the season and as catches are removed by the fishery.

3.21 Dr S.-G. Choi (Republic of Korea) noted that Korea had been conducting standardised
acoustic transects in Bransfield Strait, using the protocol set out by SG-ASAM, and would be
repeating these in future years, including by month to examine the dynamics of krill.

3.22 The Working Group thanked Dr Choi, noting that it was encouraging that the ideas for
utilising fishing vessels to conduct research, as set out in WG-EMM and SG-ASAM, were
starting to be taken up by the industry.

KRILLBASE

3.23  WG-EMM-17/P03 described KRILLBASE, a circumpolar database of E. superba and
salp numerical densities, from 1926 to 2016, which is now available online. The database
includes fine-scale information on adult krill distribution in Subareas 48.1 and 48.2 and
Divisions 58.4.1 and 58.4.2, which have been used in Domain 1 planning (paragraph 4.6) and
could provide input to risk assessments for the krill fishery in the Scotia Sea and East
Antarctica.
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Hydrographic modelling

3.24 WG-EMM-17/30 described the development of regional models for water movements
across the South Georgia and South Orkney Islands shelves and surrounding regions, and the
results of preliminary analyses. The models simulate key physical processes of relevance to the
local ecosystems, including tides, atmospheric forcing from reanalysis, glacial melt and with
sea-ice processes incorporated using Louvain-la-Neuve sea-ice model (LIM3). The models
have been used to generate 20-year hind-cast time series of oceanographic flows and water
mass properties.

3.25 The model in WG-EMM-17/30 provided simulations of the underlying physical
environment for detailed examinations of the controls on the distribution of krill and fish life-
stage distributions around the islands, their interactions with predators and availability to
fisheries. Insight from such studies will help inform WG-EMM activities aimed at developing
spatial and FBM procedures. The program is currently being used to investigate the spawning
and recruitment of Patagonian toothfish (Dissostichus eleginoides).

3.26  The Working Group noted the series of papers presented to the meeting on the dynamics of
krill, as estimated from fishing vessels, particularly in the area covered by the model in WG-EMM-
17/30, and suggested to combine the current predictions with observed dynamics of krill.

3.27 The Working Group noted that the model allowed predictions to be made in localised
fine-scale areas, and that predictions had been evaluated using conductivity temperature depth
probe (CTD) data. The model also includes freshwater input from glaciers. The sea-ice
predictions show some discrepancy with satellite observations, whilst the seasonal cycle is
reproduced by the model, there is a tendency for sea-ice to extend too far north and west in
winter, and to retreat too far south in summer; these are thought to arise because of the open
boundary forcing from the global Nucleus for European Modelling of the Ocean (NEMO)
model.

Krill life-history parameters

3.28 WG-EMM-17/29 analysed Euphausiid larvae (E. superba, Thysanoessa macrura and
E. frigida), collected during the summer of 2011 in the Weddell-Scotia confluence region,
during 2012 in the western Antarctic Peninsula (WAP) and Scotia Sea and during 2014 on the
South Orkney Islands. A strong decrease in the abundance of E. superba larvae and an increase
in T. macrura was recorded between 2011 and 2012 with a strong increase in the abundance of
E. superba in 2014. In 2011, 7. macrura dominated the species composition with all stages
present, and E. superba was found in lowest proportion of the three species. In 2012, the three
species had very low numbers, but also 7. macrura had the highest proportion. In 2014,
E. superba dominated the sampling with calyptopis larvae stages.

3.29 The geographical distribution of krill larvae was in accordance with previously recorded
data for these species, and oceanographic conditions did not show any significant differences
to historical information. The analysis also reviewed possible causes of the variability of
observed species density and proportions, in relation with physical variables with no clear
relationships. Comparison of the data for the recent three years with the physical data obtained
in 1995 indicated a decrease in salinity and an increase in the maximum and the minimum
temperatures, but the values remain well within the physiological limits of Euphausiid larvae.
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3.30 The Working Group thanked the authors for their paper and noted that studies of the
dynamics of larval krill are an important contribution to its understanding of the species
dynamics, particularly, the transition of year classes in the length distribution of larvae
transitioning into, and through, the adult stock.

3.31 The authors noted that there was no linkage between the krill abundance in the fishery
and the subsequent larvae abundance; measuring the length distribution of the larvae was
currently being conducted.

3.32 The Working Group noted the value of research surveys providing long-term monitoring
of the regional density and variability of both larval krill and physical oceanographic parameters
so as to understand the possible impacts of climate change on Euphausiid life-history
distributions.

Krill assessment models

3.33  No documents were presented for this agenda item. However, the Working Group noted
the discussions at WG-SAM-17 (Annex 5, paragraphs 2.1 to 2.5) during which recent
developments in the krill assessment model for Subarea 48.1 were considered. WG-SAM noted
that there was a need to consider the population dynamics of the krill stock in the area as a
whole, as there was confounding between natural mortality and emigration resulting from water
flows (flux) within the model.

3.34 In addition, WG-SAM noted that there are no plans for further US AMLR surveys in
the same form as in previous years (paragraphs 6.7 to 6.9). The surveys are currently used as
an important source of calibration data within the model. The importance of making the best
use possible of data from other science surveys and that provided by commercial fishing
vessels, such as the transects identified by SG-ASAM, needs to be developed as a high priority
in order to allow WG-SAM, WG-EMM, WG-FSA and the Scientific Committee to provide
future advice on the trends in stock dynamics of the krill stock covered by the US AMLR
surveys (Annex 5, paragraph 2.5).

3.35 The Working Group noted that defining the temporal and spatial scale of the krill
assessment process is key to determining the requirements for data that would be used to
provide management advice, particularly in relation to the importance of flux. Assessments
conducted at a fine scale, which evaluate the localised impact of catches on a small-scale area
over a short time period, could be conducted using localised data collected by fishing vessels,
as outlined by WG-EMM and SG-ASAM. The impact of fishing at a regional scale and over a
longer time period (e.g. annually) would be affected by emigration from, and immigration to,
the area. The scale of the data collection and analysis would also affect the evaluation of the
fishery impact on predators within FBM.

3.36 The Working Group noted that within the South African small pelagic fishery
management system, a series of open and closed areas around islands on which predators are
located are defined, and that these are rotated on a fixed time scale in a factorial design
(Pichegru et al., 2010, 2012). Such experimental designs may be suited to the evaluation of the
localised impact of the krill fishery on predators (paragraph 3.59). The CEMP data would form
an important part of such a design process.
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3.37 The Working Group noted that the risk assessment framework developed at WG-EMM
and WG-FSA allows advice to be provided to the Scientific Committee on where interactions
between the fishery and predators are increasing or decreasing and where there is a need for
more information to be collected and analysed. The risk assessment framework allows spatial
data or its absence to be integrated in a simple format that can be used to provide advice, and
while the staged approach for the development of FBM is still being implemented, the Working
Group agreed that the continued development of the risk assessment is important in order to
progress the precautionary management of the krill fishery.

3.38 The Working Group discussed the availability of a range of data that is being analysed
that could contribute to the risk analysis and FBM development and encouraged Members to
make this data available in a readily accessible form (paragraph 3.10). The data descriptions,
the methods used to collect the data and the quality/uncertainty in the data should form part of
the analysis in order to allow the Working Group and the Scientific Committee to assess the
utility of the results of analysis for the provision of management advice.

Ecological interactions: predators
Ross Sea

3.39 The Working Group considered WG-EMM-17/06 that reported recent monitoring of an
Adélie penguin (Pygoscelis adeliae) colony at Cape Hallett in the northern Ross Sea. The
colony is adjacent to the newly designated Ross Sea region MPA. The main results presented
in the paper from initial field sampling suggest an increasing population over the last decade,
up to 53 450 pairs from 47 169 (reported in 2013) and foraging ranges and durations consistent
with short-range trips during the breeding season. Census methods using both ground and aerial
images obtained from unmanned aerial vehicles (UAVs) suggest counting may benefit from
UAYV systems when colonies are so large.

3.40 The Working Group welcomed the paper, noting that the diet of Adélie penguins in the
Ross Sea region may be quite different from those around the Antarctic Peninsula, and that the
Republic of Korea has plans to undertake DNA analysis of penguin guano as part of its future
studies in the Ross Sea region. The Working Group also welcomed the intent for monitoring of
this penguin colony in the Ross Sea region to continue.

Diet and consumption estimates

3.41 The Working Group reviewed several papers on predator diet and methods to estimate
total consumption. WG-EMM-17/P02 reported on diet content of gentoo penguins (P. papua)
at Bird Island, South Georgia. The Working Group noted that gentoo penguin diets are
characterised by fish and krill mixtures, with krill or fish assuming the dominant proportion in
most years. Despite mixed diets, reproductive performance was best modelled based on the
mass of krill in the diet. The Working Group noted that the sensitivity of breeding success to
krill availability, even for species that consistently rely on multiple prey types, supports
inference of the importance of krill for these predators.
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3.42 The Working Group considered WG-EMM-17/13, which provided results from recent
work using the extraction of prey DNA from penguin faecal samples as a non-invasive
procedure to complement CEMP Standard Method AS8. Primary results suggested that the
method is able to identify interannual variability in diet and the identification of soft-bodied
prey (e.g. Scyphozoa, Ctenophora and Siphonophora) that are not typically identified in
standard stomach lavage studies. WG-EMM-17/13 outlined a pilot study to compare the prey
DNA approach with stomach lavage from simultaneous samples collected from Adélie

penguins.

3.43 The Working Group noted the potential importance of the method presented in
WG-EMM-17/13 as an alternative to more invasive sampling methods, noting that in some
cases non-destructive sampling methods can also be more cost effective. It was also noted that
it was important to further validate the approach and consider the purpose of the data collection
and requirements for particular sampling methods, and to also consider how changes in
sampling methodology over time may affect data utility. The Working Group also noted that
opportunistic data collection on diet could be a useful addition to ongoing diet studies. For
example, the Working Group noted that the collection of stomach samples from flying seabirds
incidentally killed by ship collision and during fishing operations may provide a potential
source of data on krill consumption by these species.

3.44 The Working Group considered two papers based on the bioenergetics model of
Southwell et al. (2015) to estimate consumption rates for Adélie penguins. WG-EMM-17/32
adapted the model to a Signy Island population and extrapolated results across breeding
populations throughout Subareas 48.1 and 48.2 from abundance data collated by the mapping
application for penguin populations and projected dynamics (MAPPPD) program. The Working
Group noted that per capita consumption estimates ranged from 0.6 to 1.1 kg of krill and fish
(approx. 96% of which is krill) and that translates to 293 815 tonnes of krill in Subarea 48.1
and 51 215 tonnes of krill in Subarea 48.2. The Working Group noted that these estimates are
comparable, but more comprehensive, estimates of consumption reported by Lishman in 1983.

3.45 The Working Group noted that additional analysis on macaroni penguins (Eudyptes
chrysolophus) was conducted last year and that analysis of chinstrap (P. antarctica), and
potentially gentoo penguin, consumption was planned by the authors of WG-EMM-17/32 for
the near future, highlighting the continued efforts to improve data on prey consumption by
penguins.

346 WG-EMM-17/12 extended the bioenergetics analysis to examine consumption of the
penguin population that includes breeders and non-breeders present in the colony and the
component of the population that is not present at the breeding colony (including juveniles, pre-
breeders and non-breeding individuals that remain at sea). The non-breeding component of the
population can be large, and the authors reported that the size of the non-breeder population at
Béchervaise Island may be approx. 76% of the entire breeding population. The Working Group
welcomed this important analysis and agreed that estimating the consumption by the whole
population must be considered to appropriately estimate predator demand for krill, taking into
account the spatial foraging range of breeders and non-breeders (WG-EMM-17/07).

3.47 The Working Group noted that work to update estimates of krill consumption by flying
seabirds is another priority of the Working Group and that estimating krill consumption of
flying seabirds remains a data gap. Toward filling that gap, WG-EMM-17/11 provided an
update on progress to estimate abundance for flying seabirds (including Antarctic petrels
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(Thalassoica antarctica), Cape petrels (Daption capense), southern fulmars (Fulmarus
glacialoides), snow petrels (Pagodroma nivea) and Wilson’s storm petrels (Oceanites
oceanicus)) from east Antarctic Divisions 58.4.1 and 58.4.2. The paper suggested that published
counts of breeder abundance may be an order of magnitude lower than true population sizes,
particularly given results that 2% of the potential flying seabird breeding habitat in
Divisions 58.4.1 and 58.4.2 has been surveyed.

3.48 The Working Group welcomed these studies on updating consumption and abundance
data for important krill predators and noted that the detailed description of ongoing search and
census methods for snow petrels described in WG-EMM-17/11 may provide a model for
improving abundance estimates of other flying seabird species. The Working Group further
noted that complementary research in Subarea 48.1 to track understudied demographic groups,
including male fur seals, juvenile and non-breeding penguins, will help to better understand the
ecological role of krill predators in the Antarctic ecosystem.

3.49 Whales represent important krill predators in the Southern Ocean and WG-EMM-17/14
provided an analysis of minke whale (Balaenoptera acutorostrata) feeding habits and prey
consumption. Data were collected from lethal sampling in International Whaling Commission
(IWC) Antarctic management Areas III, IV, V and VI-West that occurred between 1989 and
2014 and was permitted by the Japanese whale research programs JARPA and JARPA II. The
paper estimated daily prey consumption of 207 to 397 kg, depending on maturity stage and sex
of the whale. The authors extrapolated krill consumption based on minke whale population
estimates and suggested a total consumption of 6.1 million tonnes.

3.50 Regarding WG-EMM-17/14, some technical and analytical issues were raised with the
paper. Thus, the Working Group was unable to comment further.

3.51 The Working Group noted that a general understanding of the ecological role of whales
in the Antarctic ecosystem was important in an ecosystem-based approach to fishery
management, and that the planned workshop between SC-CAMLR and the IWC SC would
provide an opportunity to discuss this, including the technical issues raised at this meeting
(paragraphs 5.20 to 5.23).

Habitat modelling

3.52 The Working Group considered a number of papers about penguin foraging behaviour
and foraging habitats. WG-EMM-17/P01 reported on the foraging behaviours of chinstrap
penguins at King George Island during the transition from incubation to chick-rearing period.

3.53 The Working Group welcomed this paper, noting that analyses of long-term monitoring
of interannual variability in foraging behaviour in this colony will be presented at future
WG-EMM meetings.

3.54 The Working Group considered WG-EMM-17/33 and17/34 that presented habitat models
for chinstrap penguins. The models are based on at-sea tracking data. WG-EMM-17/33 developed
the habitat model for chinstrap penguins breeding in the South Orkney Islands (Subarea 48.2)
using global positioning system (GPS) and time depth recorder (TDR) telemetry data and
WG-EMM-17/34 extended the models to Subarea 48.1 to predict suitable foraging habitat for
penguins breeding in the South Shetland Islands using both GPS and Argos platform terminal
transmitter (PTT) telemetry data. This modelling work was supported by the CEMP Fund.
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3.55 Key results from WG-EMM-17/33 suggested that birds from all colonies tended to dive
throughout the trip rather than commuting to specific foraging areas and that models built from
location-only data performed as well as models that combined location and diving behaviour
data. Selection of the model identified geometric covariates of distance from, and bearing to,
the colony as the most informative habitat predictors. The models predicted a high probability
of occurrence of chinstrap penguin habitats in shallow areas around the South Orkney Islands,
including in areas that overlap with the main fishing grounds northwest of the South Orkney
Islands.

3.56 WG-EMM-17/34 described the adaptation of the model described in WG-EMM-17/33
to the South Shetland Islands. This paper provided a validation for the use of raw tracking data
derived from Argos location estimates as an input into habitat models, greatly expanding the
utility of numerous tracking datasets. Models built with different underlying datasets showed
comparable results highlighting chinstrap affinity for shallow coastal zones with slow-moving
water, but with birds moving towards, and spending time in, the faster-flowing water beyond
the shelf break. The analyses highlighted several hotspots of chinstrap penguin density in the
western Bransfield Strait and north of King George Island. The results suggested that chinstrap
penguins preferentially occupy habitats that are also important to the krill fishery, but for which
we have little understanding of krill retention, depletion or replenishment rates, particularly on
the spatial scales that are important to predators.

3.57 The Working Group welcomed these papers, noting that they address important gaps in
understanding the distribution of predator demand in Subarea 48.1 and the foraging ecology of
penguins in general.

3.58 The Working Group recalled previous work to explain the locations of large colonies of
chinstrap penguins and the potential influence of sea-ice dissipation (Ichii et al., 1996). The
Working Group noted that sea-ice variables and other environmental covariates were
considered in the models, but that the coarse spatial resolution of available satellite data, relative
to the fine-scale movements of predators from breeding colonies, limited their utility as
covariates in this analysis.

3.59 The Working Group further discussed the general utility of the results from the habitat
modelling with respect to the identification of wide-spread coastal areas as potential habitat for
chinstrap penguins during the breeding season. In particular, the Working Group noted that the
distribution of the chinstrap penguin population will affect predation pressure within the
potential foraging habitat. The Working Group agreed that a better understanding of
interactions between predators, prey and the fishery in these coastal areas is desirable. The
Working Group further noted that an experimental framework could be developed within
coastal zones to help study how krill movement and predation interact in the absence of fishing.
Such experimental approaches could help to resolve the relative roles of predation and flux on
krill distributions and improve the assessment of potential fisheries impacts on krill predators
(paragraph 3.36).

3.60 The Working Group noted that results of the habitat models could help parameterise a
risk assessment for the krill fishery and may help prioritise areas for such research. The
Working Group recalled that a risk assessment required appropriate data from predators and the
fishery, and that not all predator data relevant to the risk assessment process are CEMP data.
The Working Group noted that several non-CEMP datasets are available (e.g. tracking data,
at-sea observations) and that improving visibility of such data would be helpful. The Working
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Group agreed that a metadata database to assimilate attributes of data that may be useful for a
risk assessment would improve accessibility and transparency of the risk assessment process
(paragraph 3.38).

3.61 The Working Group recalled a study (Warren and Demer, 2010) that reported that high
and stable krill densities may be accrued in shallow nearshore waters up to 500 m in depth. This
krill biomass may be more important ecologically for penguin colonies than krill found
offshore. The Working Group noted that fishing vessels cannot operate in very shallow water,
which can reduce some of the spatial interactions of fishery and penguins, but the Working
Group recalled that there is evidence of overlap in predator foraging distributions and fishing
activity. The Working Group also recalled previous studies that show that the krill fishery does
operate close to shore at times (WG-EMM-16/17; SC-CAMLR-XXXV/BG/14), including
within 5 km of the coast.

3.62 The Working Group noted that it is necessary to establish appropriate temporal scales
for investigating interactions between predators, prey and the fishery. For example, criteria are
needed for understanding observed krill biomass variability and for separating potential impacts
of the fishery, predator consumption and environmental changes. It further noted that the
predator feeding behaviour in relation to prey switching, prey distribution and prey density is
another important issue to understand predator demand, and encouraged research in this field.

3.63 Dr S. Kasatkina (Russia) expressed concern that it would be difficult to adequately
parameterise a risk assessment framework for the krill fishery at small spatial and temporal
scales without the development of new field programs. Furthermore, she highlighted that a risk
assessment for the krill fishery might require the development of target points for predator
population states and that these target points should form part of krill fishery management. She
noted that without reference points it would be difficult to clarify the extent to which the fishery
is having an impact on the status of krill resources and krill-dependent predators.

3.64 The Working Group briefly discussed the appropriate scale for a risk assessment. It
recalled that the risk assessment is intended to be an iterative process, and the scale of the risk
assessment should be sensitive to the availability of data.

3.65 The Working Group considered an approach to identifying important bird areas (IBA)
provided in WG-EMM-17/35. This paper updated prior analyses presented to WG-EMM
(WG-EMM-15/32, WG-EMM-16/20) on methods to identify IBAs for penguin conservation.

3.66 The Working Group noted that the methods used in this analysis had identified five
IBAs in Subareas 48.1 and 48.2 that cover the most important at-sea areas of ca. 100 000 pairs
of chinstrap penguins, 200 000 pairs of Adélie penguins and 6 000 pairs of gentoo penguins.
The IBA approach was compared to models described in WG-EMM-17/33 and, in general, the
Working Group noted the general overlap of spatial results generated by the two approaches.

CEMP data

3.67 The Secretariat presented WG-EMM-17/17 that provided an update on the CEMP data
submitted to the Secretariat and analysis of existing data from Subarea 48.1. The Working
Group welcomed the submission of data from, and the establishment of, the new Narebski Point
CEMP site in Subarea 48.1 by the Republic of Korea. The update on the spatial analysis of
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CEMP data in Subarea 48.1 using combined standardised indices (CSIs) for breeding season
parameters and population size data demonstrated a considerable degree of concordance
between parameters for sites on either side of the Bransfield Strait. The long-term change in the
standardised Adélie and chinstrap penguin breeding population size from 2000 to 2017 showed
an early period characterised by a concordant decline, followed by a recent period with no trend,
but with a lower level of concordance. The concordance in the combined indices using breeding
season parameters indicated that predators show a similar response to conditions at the scale of
the subarea, whereas the lower level of concordance in breeding population indices likely
reflects the much larger spatial and temporal scales that influence these indices.

3.68 The Working Group thanked the Secretariat for this update and noted that the changing
pattern observed in population size indices in recent years reflected changes in the index of
population size at different sites and the method of standardisation rather than in an absolute
measure of penguin abundance. The Working Group noted that further work on CEMP data
analyses was planned (WG-EMM-17/02) as part of the proposed five-year work plan for the
Scientific Committee. The Working Group recognised that evaluating different methods for the
presentation of CEMP data would be valuable as part of this work. The Working Group thanked
all Members that contributed data to CEMP and encouraged the consideration of the submission
of additional data, consistent with the objectives of CEMP, including information from the use
of new technologies for the collection of CEMP data.

3.69 WG-EMM-17/03 provided an assessment of the use of UAVs to assess the population
size of Adélie, gentoo and chinstrap penguins at King George Island. Analysis of images from
the UAVs provided an estimate of approximately 30 000 nests in 12 breeding sites during 2016.
The study indicated that the main obstacles for the use of UAVs for population assessments
were harsh weather conditions resulting in infrequent suitable conditions for UAV flights.
There were also difficulties distinguishing between Adélie and chinstrap penguin nests at the
same site because they have similar inter-nest spacing. Dr Korczak-Abshire highlighted the
importance of starting the UAV a suitable distance from the colony to reduce the impact from
noise on penguins during take-off. Despite some difficulties, the technology allowed access to
areas for population counts which had not been previously accessible. The Working Group
congratulated the authors and noted that the initiatives summarised in WG-EMM-17/03 were
of considerable interest for CEMP and broader ecosystem monitoring.

3.70  Understanding where krill predators forage to provide overlap indices between tracking
data and the spatial distribution of krill catches is a priority for the Working Group. WG-EMM-
17/07 provided a brief update on progress towards this from a tracking study funded and
supported by the Secretariat. Data from the deployment of 130 instruments during the 2016/17
breeding season at sites including King George Island, Livingston Island, Cierva Cove and
Galindez Island, indicated a high level of utilisation of coastal zones by gentoo penguins, while
Adélie and chinstrap penguins exhibited larger-scale movements into pelagic areas. The spatial
use by penguins showed that some individuals stay within the small-scale management units
(SSMU:s) containing the deployment site, whereas others go beyond the SSMU. The Working
Group noted that results emerging from this work were of interest. These results demonstrated
both spatial and temporal overlap between the distribution of juvenile Adélie penguins tracked
from Subarea 48.1 in this study and the location of post-breeding adult Adélie penguins tracked
from Signy, Powell and Laurie Islands in Subarea 48.2 (in studies carried out by UK and
Argentinean scientists in recent years). The areas used by all these penguins were to the south
of the South Orkney Islands.
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3.71 In recent years, the Working Group has acknowledged and welcomed the opportunity
for expanding monitoring for CEMP by the use of remotely operated cameras. One
recommendation associated with the use of cameras was the need to have a consistent approach
to analysing images derived from these cameras. WG-EMM-17/10 described progress to
develop a software tool for assessing nest camera images to achieve this objective. The Working
Group was informed that work is currently underway through the Australian Antarctic Division
to develop this software. Specifications for the software followed a consultation process with
the CCAMLR camera users group. The Working Group noted the importance of this project to
allow consistent data interpretation and analysis of images from the expanding camera network,
and thanked the authors for their efforts to progress this work.

3.72 WG-EMM-17/16 Rev. 1 provided a brief update in the progress of the CEMP Special
Fund project to establish a camera network in Subarea 48.1. The project was initiated in 2014/15
and is now fully operational. In 2016/17, data were recovered from 50 cameras across the range
of the camera network which were monitoring Adélie, gentoo and chinstrap penguins at their
breeding sites. Data summaries indicated variation in phenological timing within species across
sites with relatively high reproductive success for all species across sites. The data indicated
generally good breeding conditions across the camera sites, with breeding chronology varying
primarily in relation to latitude. The paper also noted that Chile intends to extend the camera
network with three new installations along the Peninsula. The Working Group noted that
development of remotely operating cameras for collection of breeding success and phenology
data is important for CEMP because it has allowed the expansion of monitoring to new sites,
as well as the continuation of monitoring at sites where data collection would otherwise no
longer be possible.

3.73 WG-EMM-17/21 described progress on the installation of cameras at Galindez,
Petermann and Yalour Islands as the beginning of annual monitoring of chronology and
breeding success of chinstrap and Adélie penguins in Subarea 48.1. The paper reported the
successful operation of cameras and downloading of photos in the 2016/17 season and
deployment of 15 satellite trackers on adult gentoo penguins. The Working Group thanked
Ukraine for its contribution to the camera network project in Subarea 48.1, funded by the CEMP
Special Fund. Dr L. Pshenichnov (Ukraine) highlighted that detailed and expanded information
will be submitted to the meeting of the Scientific Committee in October 2017.

3.74 The Working Group recalled that additional cameras were being used for penguin
monitoring in the Antarctic Peninsula through Penguin Lifelines (https:/penguin
lifelines.wordpress.com) and that data from these cameras could be useful for expanding CEMP
camera monitoring. Dr P. Trathan (UK) agreed to approach the organisers of this initiative to
explore whether the data could be made available.

3.75 Dr Kasatkina noted that it is important to clarify how the design of CEMP data sampling
matches with predator distributions and population structure. Analysis of the structure and
trends of CEMP indices should provide adequate information to reveal the response time
between fishing activity and predator response and to delineate changes in CEMP indices
caused by fishing activity and concurrent changes in the relationship between predator species.
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Other monitoring data

3.76 - WG-EMM-17/01 Rev. 1 presented Adélie penguin breeding success data from Adélie
Land in East Antarctica, showing that in two out of the last three years there had been total
reproductive failure across the colony. The paper described changes in the environment over
the last six years in the vicinity of the colony, including extensive sea-ice preventing penguins
from adequately provisioning their offspring coupled with poor weather conditions resulting in
further chick mortality. The Working Group noted that there is information about pelagic prey
in this sector from Japanese, Australian and French surveys conducted in the region. It further
noted that the opening of a polynya immediately offshore of the colony allowed access to
inshore depressions where penguins consumed Antarctic silverfish (Pleuragramma antarctica)
and krill (E. superba), and that these conditions were associated with high breeding success.
The Working Group requested further analysis of penguin data in relation to sea-ice and the
pelagic prey field in the region.

3.77 The Working Group welcomed the submission of WG-EMM-17/01 Rev. 1. It noted that
other penguin breeding sites had years with occasional reproductive failure (e.g. WG-EMM-
17/P02). The Working Group considered that it was important to continue to monitor this site,
particularly given the unusual environmental conditions in the area that have not been observed
during the last six decades of monitoring. The Working Group encouraged submission of data
from this site to CEMP and noted that data from this site is consistent with the objectives of
CEMP and that the site could be used as a reference area to compare with other sites to
distinguish changes due to fisheries compared with environmental change.

3.78  WG-EMM-17/49 outlined approaches for estimating abundance of Type A killer whales
in the coastal waters around the Antarctic Peninsula. The study used satellite telemetry and
photographic identification of individual whales over a decade to describe movement patterns
of the whales and to estimate their abundance trends. Tracking data indicate wide-ranging
movements, while the photographic record suggests an affinity of this population to the coastal
areas along the Antarctic Peninsula and an increase in their annual abundance. The increase in
abundance may be a result of changes in the sea-ice conditions and the positive influence that
may have had on the whale’s key prey species.

3.79 The Working Group welcomed such information regarding top predators and was
interested in the increase in Type A killer whale abundance and recommended that this topic
be included for consideration in preparation for the Joint SC-CAMLR-IWC Workshop
(paragraphs 5.20 to 5.23).

Fishery dynamics

3.80 WG-EMM-17/27 described an analysis of metrics of interannual, monthly and inter-
vessel variability from the krill fishery in Subarea 48.1 between 2010 and 2016. The analysis
used standardised catch per unit effort (CPUE) as an index of krill biomass to propose that, as
the krill biomass during the fishing season did not decrease, this provided evidence of krill
biomass replacement due to flux and did not support the hypothesis of the fishery having an
impact on krill-dependent predators.
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3.81 The Working Group questioned the utility of using an overall CPUE from the krill
fishery as an index of krill biomass as there was unlikely to be a consistent relationship between
krill density and catch rates, as vessels target different quality of krill for particular products
and were unlikely to simply optimise catch rates. There are probably also trends in the data due
to development of technology and experience in the fleet.

3.82 Dr Kasatkina noted that CPUE values were standardised using GLM. She emphasised
that the additional evidence on krill biomass replacement in the fishing grounds during the
fishing season is that the dynamic change in the krill biomass was reflected by increasing CPUE
of all vessels operating there. Moreover, observed changes in CPUE values correspond with
acoustic observations on krill density provided on board Chinese commercial vessels operating
in the fishing grounds (WG-EMM-17/40).

3.83 The Working Group noted the comments from WG-SAM on an analogous analysis
(WG-SAM-17/23 and Annex 5, paragraphs 4.56 to 4.59), in particular the benefit of using GLM
and/or GLMMs to use fishing method as an explanatory variable in the analysis, rather than to
analyse fishing methods separately. Such an analysis should also include information of the
product type being produced by a vessel as well as some index of technology development and
experience of a vessel in the fishery.

3.84 The Working Group also noted that such an analysis would be required in order to
substantiate the hypothesis presented in WG-EMM-17/27 on the role of krill flux and the
absence of an effect of the fishery on krill-dependent predators.

3.85 Dr Kasatkina highlighted that investigation in WG-EMM-15/21, WG-EMM-16/40 and
WG-EMM-17/27 had shown that the product type being produced, daily processing capacity
and other indices of technology development can have a significant impact on the strategy of a
fishing vessel that can influence the resulting CPUE values. She recalled that while information
on vessel capacity and product type was included in the notifications it was not possible to use
this information for daily or monthly analyses of CPUE.

3.86 The Working Group recalled the discussion on the issues with the reporting of krill
catches in two-hour periods in the continuous fishing system (SC-CAMLR-XXXV, Annex 6,
paragraphs 2.18 to 2.22) and that these discrepancies probably meant that an accurate estimation
of CPUE from the continuous fishing system may not be possible with the data provided to
CCAMLR at present.

3.87 WG-EMM-17/45 presented an examination of the fishing behaviour of the Chinese krill
fishing fleet using the frequency distribution of distances between consecutive krill fishing
locations and to investigate which random walk model best describes the pattern in the fishery.
The results indicated that the behaviour of the Chinese fishery is consistent with a Levy walk
model consistent with previous analyses of the Japanese krill fishery (WG-EMM-09/18).

3.88 The Working Group welcomed the analysis presented in WG-EMM-17/45 and noted
that:

(i) it provides a baseline from the early years of the Chinese krill fishery against
which to compare future changes in the behaviour of the fishery
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(i1)) changes in the slope parameter p of the power function that might reflect spatial
differences in the operation of the krill fishery, noting that both the analyses in
WG-EMM-17/45 and WG-EMM-09/18 indicated differences between subareas in
the form of the power law parameters

(111) it suggested that the behaviour of the krill fishery was analogous to the foraging
of natural predators and, hence, that the fishery was operating in the same way as
other krill predators, which would also include analysis of the spatial
concentration effects of the fleet, a factor that often is considered important for
the spatial distribution of fishing effort.

3.89 The Working Group suggested that linking the analysis with acoustics data on the
distribution of krill swarms collected from the krill fishing vessels would provide a means to
expand the analyses to examine the relationship between fishery behaviour, krill abundance and
catch rates.

3.90 Dr X. Zhao (China) introduced the elements of the report of SG-ASAM-17 (Annex 4)
that were of particular relevance to WG-EMM. The major outcome of the SG-ASAM meeting
had been the agreement on a swarm-based approach to acoustic data analysis, rather than the
traditional along-transect echo-integration approach. SG-ASAM had also tested, and agreed to,
the use of an EchoView template for automated data processing of acoustic data collected on
fishing vessels to be used during the method development.

3.91 Dr Zhao also noted that SG-ASAM had reiterated that 70 kHz was likely to be the
optimal frequency for krill, with an increasing number of krill fishing and research vessels being
equipped with 70 kHz transducers, and encouraged further research on the properties of this
frequency for krill biomass estimation.

3.92 The Working Group supported the agreement from SG-ASAM on the value of the
collection of acoustic data by each vessel in the fishery from at least one nominated transect
each month. In response to the suggestion from SG-ASAM on the need to examine incentives
for vessels to undertake these transects, the Working Group encouraged all Members, particularly
those engaged in the krill fishery, to propose implementable incentives and/or regulations to
promote the undertaking of those krill acoustic transects (Annex 4, paragraphs 4.1 and 4.2).

3.93 The Working Group noted that in 2014 SG-ASAM had indicated that it planned to
provide a method for processing krill acoustic data from krill fishing vessels by 2017 and
congratulated all participants of the Subgroup for achieving this important objective.

3.94 Dr Gode thanked Dr Zhao and his colleagues for the very successful SG-ASAM meeting
in Qingdao, China, that had made a major step forward in the ability of CCAMLR to use
acoustic data from krill fishing vessels. Importantly, he noted that the agreement to use a
swarm-based approach provided a method that was simple enough to allow an automated
approach to data processing.

3.95 The Working Group noted that the use of the swarm-based approach provided a method
to deliver very useful data on the distribution and abundance of krill at biologically meaningful
scales that was not dependent on the use of calibrated two-frequency echosounders.
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3.96 Dr Y.-P. Ying, the recipient of a CCAMLR scientific scholarship for 2017 and 2018,
presented WG-EMM-17/41 on the standardisation of krill CPUE and comparison of krill CPUE
and acoustic data collected from Chinese fishing vessels in Subarea 48.1. The analysis used
general additive models to standardise CPUE data collected from Chinese fishing vessels from
2010 to 2014 and compared the CPUE data and acoustic data collected by the Chinese fishing
vessel Fu Rong Hai from 2016. The result compared CPUE (catch per hour) and catch per
vessel per day (CPVD) with the nautical area scattering coefficient (NASC) from concurrent
acoustics over time and also investigated the potential effect of vertical distribution and
movement of krill on the relationship between CPUE and acoustic data.

3.97 The Working Group congratulated Dr Ying on his analysis that provided a novel insight
into the operation of the krill fishery and was another good example of the success of the
CCAMLR scholarship scheme. The Working Group provided advice on the future development
of the CPUE standardisation model, including the need to examine potential autocorrelation
effects, examining the impact of daylight and diel changes in depth and the use of model
selection approaches to determine the most suitable model configuration.

3.98 WG-EMM-17/41 included an analysis that showed the increase in the depth of the
maximum values of NASC and the depth of fishing from March to May. However, the Working
Group noted that although the fishing depths increased, the vessels appeared to be targeting
shallower depths than the depth of the maximum NASC. This might indicate that as krill move
deeper, the same amount of krill could be available in the water column but the portion of this
krill that is in the upper 100 m, and most accessible to both the fishery and krill predators, might
decrease and this could hence potentially increase the level of competition between fishery and
predators.

3.99 The Working Group also suggested examining the potential to detect a threshold krill
density for the operation of the Chinese krill fishery and comparison with historical analysis of
Soviet fishing fleet dynamics.

3.100 In considering the analysis presented in WG-EMM-17/41, the Working Group noted
that at a daily resolution CPVD appeared to show a closer relationship with the NASC values.
The CPUE, the catch per hour when the vessel was actually fishing, could provide an index of
krill density within individual swarms whereas the CPVD provided an index of the abundance
of krill swarms as this index implicitly included searching time. The Working Group noted that
the index of CPVD could be considered analogous to the foraging behaviour of a natural krill
predator in which foraging success (krill consumption per day) would be expected to vary with
the number and quality of krill swarms in an area.

3.101 WG-EMM-17/44 examined approaches to linking acoustics scattering to catch to study
relationship between measures of CPUE and acoustics. The analysis of CPUE (catch per hour)
and catch per unit area (CPUA) found that day time catches are higher than night-time catches.
There was also a high correlation between catch/CPUA and NASC, but the authors underlined
that more data is needed to properly study these relationships. They suggested that catch
information might become an important source of informative on krill abundance and dynamics
when used with caution.

3.102 The Working Group agreed that CPUE is a fundamental metric used in fisheries but its
interpretation and use reflects specific attributes of different fisheries. Whereas, in some
demersal finfish fisheries CPUE can provide a suitable index of biomass, this is not the case for
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small pelagic fisheries such as the krill fishery. Nevertheless, measures of catch and the
effort/investment in obtaining those catches provides important information about the operation
and performance of an individual vessel and/or an entire fishery. Therefore, when using CPUE
data for preliminary (indicative) krill stock estimation, in case when no acoustic data are
available, the methods should be specifically designed to ensure an adequacy of the used
approach.

3.103 The Working Group agreed that the analyses presented in WG-EMM-17/40, 17/41 and
17/44 indicated that the combination of CPUE data and concurrent acoustic data provides a
potentially powerful approach to the analysis of indices of CPUE.

3.104 The Working Group agreed that making progress on the use of indices of CPUE from
the krill fishery would benefit from the extension of the analyses presented in WG-EMM-17/41
to different vessels fishing in different subareas and years. The Working Group encouraged the
further analysis of CPUE and noted that such analyses should include a clearly articulated
objective and use a measure of CPUE that was specifically designed to address this objective.

3.105 WG-EMM-17/08 described the surveys by the Republic of Korea carried out in
Subarea 48.1 in the 2015/16 and 2016/17 fishing seasons, following the transects of the US
AMLR Program to estimate the density and biomass of krill around the South Shetland Islands
using the krill fishing vessels Kwang Ja Ho with 38 and 120 kHz echosounders in April 2016
and Sejong Ho with 38 and 200 kHz in March 2017. The paper included an update from the
analysis presented in SG-ASAM-17/04 to include the use of the swarm-based approach to
estimating krill abundance. The results from these surveys indicated that krill density and
biomass were significantly higher in 2016 than in 2017.

3.106 It was noted that the 2017 survey used 200 kHz for biomass assessment and this may
make results sensitive to krill behavioural impacts and reduces depth range available for
assessment. The Working Group noted the discussion and recommendations at the SG-ASAM
meeting (Annex 4) in relation to the use of this frequency. The Convener of SG-ASAM clarified
that the use of the dB difference method is recommended as part of the CAMLR standard
method for scientific acoustic surveys. However, an alternative more robust method (the swarm
approach) is recommended to support collection of acoustic data, including automatic
processing on board fishing vessels.

3.107 The Working Group welcomed the details of these two surveys conducted by acoustic
scientists on board Korean fishing vessels and this was a very positive development for
CAMLR.

3.108 The Working Group emphasised the progress made in collecting and using acoustic data
from krill fishing vessels and thanked all those engaged in the planning, collection and analysis
of this data.

Operational management regimes for FBM in the krill fishery

3.109 The Working Group noted WG-EMM-17/20, which described the first steps towards the
development of a risk assessment of the krill fishery in Divisions 58.4.1 and 58.4.2, in response
to the re-initiation of commercial krill fishing in this region. It noted that data layers on the
historical distribution of krill catch, acoustic krill densities from the BROKE-West survey, and
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krill predators, including crabeater seals (Lobodon carcinophagus), penguins, flying seabirds
and baleen whales, had been assembled for input into the risk assessment. It noted that the risk
assessment was intended to evaluate whether the current conservation measures that apply in
this region sufficiently mitigate the risk of the krill fishery disproportionately concentrating
catches in areas that are also important to krill predators, using the same framework used for
Area 48 (WG-EMM-16/69).

3.110 The Working Group welcomed the development of a risk assessment for the krill fishery
in East Antarctica. It noted that the risk assessment method was becoming one of the approaches
in the development of management procedures for the krill fishery. It encouraged the further
development of the risk assessment for Areas 48 and 58, and recommended that the
methodological components of the risk assessment and development of data layers be
considered at WG-SAM-18. It further noted that as some datasets are relatively old or sparse,
and, as the Southern Ocean is undergoing change, it recommended that explanatory habitat
models be developed for incorporation into the risk assessment. It also recommended that data
layers be developed that incorporate the changes in the historical krill fishery in relation to sea-
ice retreat and position relative to the shelf break. It further recommended that scenarios be
developed to evaluate the appropriate scale at which the krill catch might be distributed off East
Antarctica.

Spatial management in Planning Domain 1
Data layers for Planning Domain 1

4.1  Dr Santos, Lic. A. Capurro and Dr Cérdenas presented WG-EMM-17/23, 17/24 and
17/25 Rev. 1, which were introduced in a single presentation which described the design process
for an MPA in Domain 1 led by Argentina and Chile. The process has followed a multinational
approach since its inception in 2012, and has resulted in the compilation and analysis of a large
amount of information, including eight conservation objectives and 143 spatial data layers.

4.2  An MPA model was constructed using Marxan and took into account climate change
and krill fishery management. Priority Areas for Conservation were identified among the three
ecoregions — South Western Antarctic Peninsula (SWAP), North WAP (NWAP) and South
Orkney Island (SOI) — which differ not only in their ecology, but also in their current
management and resilience to climate change. The preliminary proposal incorporated fishing
management strategies that included a combination of General Protection Zones and Special
Fishery Management Zones (Figure 1), to take into account aspects such as spatial variability
and the balance between fisheries and priority areas for conservation. Given the complexity of
the area and the large number of human activities in the region, an Expert Group (referred to in
the document as Steering Committee) was proposed. The Proponents expressed their gratitude
towards all Members and Observers that were involved in the different stages of the planning
process.

43  WG-EMM-17/22 described the work of Lic. Andrea Capurro, a CCAMLR scholarship
recipient mentored by Dr Grant and co-mentored by Dr Santos. The work aims to improve the
understanding of spatial and temporal variability in krill fishing activity in Domain 1, by
providing further detail on the location of areas of high concentration of krill catches — or
‘hotspots’ — across an 11-year period from 2005/06 to 2015/16 aggregated by month and by
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year. The work investigated whether these hotspots could be incorporated into a single cost
layer that adequately accounts for the variability in fishing dynamics, to assist in the MPA
planning process. The authors concluded that the development of a single cost layer that
adequately represents fishery patterns for Domain 1 is not feasible. However, krill fishing catch
and effort information is an integral part of the Domain 1 MPA planning process and should be
incorporated into the consideration of required management provisions, once priority areas for
conservation have been identified.

4.4  The Working Group congratulated Lic. Capurro for the work done in the context of the
scholarship and encouraged Members to continue to support this young scientist and her work
associated with the Domain 1 initiative. The work provides a clear picture of the development
of interannual and seasonal variation in fishing distributions. The Working Group noted that
work on Domain 1 had progressed considerably since the workshop held in the margins of
WG-EMM-16, and thanked colleagues from Argentina and Chile for this important step
towards an MPA for a complex ecosystem in which climate change is a major threat. The
Working Group appreciated:

(1) the submission of the three documents on ‘Domain 1 Marine Protected Area
Preliminary Proposal’ (WG-EMM-17/23, 17/24 and 17/25 Rev. 1) which give
comprehensive information about the scientific elements of the spatial planning
process that was used

(1) the impressive number of geographic layers used in this work (143 layers) which
allowed identification of ecoregions from their abiotic and biotic characteristics.

4.5  Proponents of the Weddell Sea MPA (WSMPA) emphasised that both the Domain 1 and
Domain 3 planning processes, that were undertaken separately, identified similar priority areas
for protection in the overlap (approx. 4° latitude overlap) between the two domains.

4.6 Some participants suggested that additional data could be included in the analysis, such
as further information on krill distribution and movement, and that krill distribution might be a
useful proxy for the potential distribution of fishing. It was noted that the CCAMLR synoptic
survey information on krill distribution is 17 years old and that a new survey might help with
FBM and MPA planning. The proponents clarified that krill distribution data from
KRILLBASE was included in their analysis. Complementary analyses that identify current and
future favourable nursery areas for krill will be added and results will be presented during the
meeting of the Scientific Committee in October 2017.

4.7  All data used in the proposal, including metadata, is available through the Domain 1
planning e-group. It was noted this data could be useful for other strategies such as spatial
management of krill (paragraph 3.41).

4.8  Some Members expressed concern that krill fishing was not included as a cost layer in
the analysis, and noted that other human activities also occur in Domain 1, including some
research projects on toothfish species to the east of the South Orkney Islands. The proponents
presented evidence and stressed that the main reason for not including information on the krill
fishery as part of a single cost layer was the temporal variability in fishing patterns (as
demonstrated in WG-EMM-17/22), with the effect that there is no distribution that adequately
reflects fishery distribution for more than a few years. The proponents concluded that, since the
variability of the fishery cannot be directly reflected in a cost layer, further research will be

212



conducted into the potential displacement of fishing effort in order to evaluate management
scenarios. The Working Group agreed that methods such as this could be an appropriate way
to include information on fisheries in the MPA planning process, and looked forward to further
results.

4.9  Dr Gode expressed concern that the Working Group was not provided with sufficient
evidence that a cost layer based on krill fishing information could not be used, as concluded by
the proponents. He asked the proponents to provide further information on the cost layers which
had been considered, including associated Marxan results.

4.10 The Working Group discussed the proposed coastal buffers in NW AP-foraging grounds
and SOI-benthic (Figure 1) and whether they should exist all year round or just during the
predator breeding season. The proponents explained that these buffers should apply year-round
in order to protect, inter alia:

(1)  foraging areas of predators during summer

(i1) early stages of fish (larvae/young juveniles) that may be taken as by-catch by krill
trawlers and

(ii1)) whale feeding grounds.

4.11 Some participants suggested that the coastal buffers were important for minimising
by-catch of larval fish by the krill fishery and were coherent with the ecological (important bird
and mammal areas, fish essential habitats) and environmental values (large-scale pelagic
system) of the area as described in WG-EMM-17/24. Other participants suggested that the
fishery attempts to avoid by-catch to minimise catch contamination due to the nature of the
products from this fishery.

4.12 The Working Group agreed that analysis of observer data on fish by-catch as well as
updates on the status of stocks of adult demersal fish would be useful to establish the risks
associated with fish by-catch. The research project described in WG-SAM-17/18, if conducted,
should provide new information on the status of stocks. Reviewing previous advice from
WG-FSA (SC-CAMLR-XXXI, Annex 7, Appendix E, paragraphs 26 and 27) on the status of
depleted stocks and the impact of fish by-catch in the krill fishery, would also be worthwhile.

4.13 The Working Group noted that while the MPA design approach described in WG-EMM-
17/23 may be adequate for the protection of benthic habitats, alternative approaches may be
required to supplement the planning process for pelagic ecosystems.

4.14 Some participants noted that the MPA proposal over-represented some of the
conservation objectives and under-represented others. The proponents stressed that some of the
under-represented objectives are already protected by CM 24-04, or represented by other
conservation objectives. It was also noted that Marxan analyses can lead to over-representation
due to spatial complexity, including overlap between layers.

4.15 The Working Group agreed that there might be a need to evaluate how proposed MPAs
could contribute to ecological resilience to climate change, particularly in Domain 1 and especially
in pelagic parts of the ecosystem which are spatially dynamic relative to fixed MPA boundaries.
MPAs which include ecological gradients might be useful in this regard. Also MPAs might be
useful reference areas to assess the effects of climate change. The mechanism for responding to
climate change might include rapid adjustment to MPA research and management plans.
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4.16 The Working Group noted that the uses of MPAs include both fisheries management
and ecosystem conservation. In this context, the Working Group noted a need for coordination
between the various existing and proposed fishery management approaches in Domain 1. These
include existing (CM 91-03) and potential MPAs, krill catch limits at the regional
(Subareas 48.1 to 48.4) and subarea scale (CM 51-01 and CM 51-07), protection for areas
exposed by ice-shelf retreat (CM 24-04), the prohibition of fishing for most finfish (CM 32-02),
and the proposed FBM approach (CM 51-07). The Working Group requested that the Scientific
Committee consider a strategy for integrating across the various existing and proposed
management approaches for Domain 1.

4.17 The Working Group noted Members are investing substantial research effort to support
the management approaches listed above, especially FBM. Where MPAs or other spatial
measures displace fishing activity, it is important to evaluate the associated risks. The Working
Group noted that ecosystem models can be used to help evaluate the effects of multiple
conservation measures on the fishery and the ecosystem.

4.18 Dr Kasatkina noted that the MPA proposal did not provide any evidence of impact of the
fishery or other human activities on the ecosystem and biodiversity. Moreover, potential threats
from human activities regulated by effective conservation measures are very low, and protection
against climate change cannot be achieved by MPAs. She recommended further clarification of
the MPA objectives to protect ecosystems and conserve biodiversity, as well as criteria for
assessing whether the MPA’s specific objectives may be achieved. She emphasised concerns that
MPA Planning Domain 1 includes the existing South Orkney Islands southern shelf MPA (SOISS
MPA) and Special Areas for Scientific Study of ice-shelf retreat or collapse in Subarea 48.1.

4.19 The Working Group noted the importance of documenting the process by which
decisions on proposed MPA boundaries and management regimes are made.

4.20 Some participants stressed that evidence of the need for an MPA in the proposed area
should be an important element of the MPA proposal. Such evidence should identify
endangered species that are protected by the proposed MPA, provide evidence of negative
trends in these species and explain why existing conservation measures are inadequate to
achieve this protection. It would be very useful to include in the proposal a forecast of the
effects of the proposed MPA on the fishery in Subareas 48.1 and 48.2.

421 The proponents proposed that the creation of an Expert Group on Domain 1 MPA
development would be an appropriate mechanism for addressing some of the issues that were
raised. The proponents further suggested that the Expert Group should include two
representatives from each interested Member, and observers from the fishing industry and non-
governmental organisations (NGOs). The existing Domain 1 planning e-group should be used
to draft the terms of reference for the Expert Group to be considered by the Scientific
Committee meeting in October. The priority of the Expert Group would be to identify a work
plan with clear goals and deadlines, for work to progress during the intersessional period. The
Working Group agreed with this proposal and requested advice from the Scientific Committee
on how to include observers from the fishing industry and NGOs in the Expert Group.

4.22 The Working Group noted the need to coordinate with the work plan of the Scientific
Committee (paragraphs 6.24 to 6.29), and that some issues, such as how MPAs contribute to
ecological resilience, are relevant to other planning domains. The Working Group also noted
the opportunity for these issues to be discussed further during the proposed spatial planning
workshop to be held during the 2018 intersessional meetings (WG-EMM-17/02).
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423  WG-EMM-17/37 described analyses of biodiversity data from the 2016 benthic survey
of the South Orkney Islands region (SO-AntEco), undertaken by the British Antarctic Survey
in collaboration with an international team of scientists from the SCAR State of the Antarctic
Ecosystem research program. The aim of the cruise was to investigate biodiversity within
selected benthic habitats around the South Orkney Islands in relation to geomorphic zones both
inside and outside the SOISS MPA, to detect differences in diversity between habitats, and to
map species that are indicative of specific habitat types. This addresses one of the key objectives
set out by the draft South Orkney Islands southern shelf MPA Research and Monitoring Plan.
The results from this cruise will contribute towards the understanding of benthic habitats and
vulnerable marine ecosystems (VMESs) in this region of Domain 1, and will be useful in the
review and ongoing management of the South Orkney Islands southern shelf MPA, as well as
in the wider context of marine spatial planning for Domain 1.

4.24 The Working Group thanked the authors and looked forward to further results from this
survey. The paper provides a useful comparison between methods for assessing benthic
assemblages. Previous work has shown identification of VMEs from camera images is as
effective as identification by fishery observers (Welsford et al., 2014).

Other business
Weddell Sea MPA

5.1  WG-SAM-17/30 addressed questions raised by WG-EMM-16 (SC-CAMLR-XXXYV,
Annex 6, paragraphs 3.1 to 3.14) and SC-CAMLR-XXXV (SC-CAMLR-XXXYV,
paragraphs 5.14 to 5.28), including:

(1) development of additional data layers on flying seabirds and seals

(i)  Antarctic toothfish (D. mawsoni) habitat modelling

(i11) new Marxan analyses performed with revised data and cost layers

(iv) outline of how the results of the scientific analyses were translated into the draft
WSMPA boundaries and management zones as set out in CCAMLR-XXXV/18.

5.2 The Working Group welcomed the significant work and new updates from the WSMPA
project team, and congratulated them on their efforts to address these points.

5.3  The Working Group noted that penguin tracking data are now being collected by South
Africa and can be made available for use in future analyses.

54  Dr Kasatkina asked for further information on how the MPA boundaries consider ice
conditions for research fishing. She noted that the proposal for the establishment of an MPA in
the Weddell Sea described the species composition of fish fauna and krill and Russia repeatedly
indicated that information on commercial potential of dominant fish species and krill for future
rational use should be included into the MPA proposal (SC-CAMLR-XXXIV, paragraphs 3.19
and 3.20). Dr Kasatkina asked what new information on commercial potential for dominant
species in the MPA was obtained and what activities in relation to these issues are planned.

5.5  The Working Group noted that an ice analysis model is under development to identify
potential ice-free areas suitable for research fishing, and to ensure that regular sampling in these
areas is feasible.
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5.6  The Working Group recalled the discussions by WG-SAM on this paper, which noted
the following points (Annex 5, paragraph 6.8):

(1)  the desire for increased clarity on the interaction between the CCAMLR decision
rules and the 60% protection targets for toothfish in the Weddell Sea proposal

(i1)) importance of determining toothfish life-history and stock dynamics of the region,
including the offer from Germany to host a workshop in early 2018 to examine
toothfish dynamics and movement in the region in order to inform a working stock
structure hypothesis.

5.7  The Working Group supported the suggestion of holding a workshop to discuss the
development of a toothfish population structure and movement hypothesis. It noted that
WG-SAM had concluded that a stock hypothesis (as developed for the Ross Sea region) was
needed to further develop its work in Subarea 48.6 and the wider region. Once a hypothesis has
been developed, data can be collected to parameterise a model and used to inform stock
assessment. This would be key to the work of WG-SAM as well as helping to inform spatial
management in the region.

5.8  The Working Group welcomed Germany’s offer to host the workshop, and
recommended that representatives from the fishing industry could be invited to attend.

5.9 The Working Group considered WG-EMM-17/42 which outlined technical and
procedural recommendations on the use of Marxan analyses to inform the delineation of MPA
boundaries and fisheries considerations. Replication of the recursive Marxan approach
developed by Germany produced very similar results. Additional comparisons were undertaken
to investigate the suitability of data layers, and it was discussed how data layers using weighting
schemes in particular might benefit from sensitivity analyses to ensure that appropriate
weighting factors had been applied. The paper advised caution when using very sparse datasets,
and particularly those where spatial sampling bias is evident. It also suggested that the complex
recursive approach developed for the WSMPA planning process may not be necessary, as a
simpler non-recursive approach produced very similar results. The use of a simpler approach
may help to increase the understandability and clarity of the Marxan analysis, particularly for
those Members who are less familiar with Marxan. The paper raised the question of the
population structure of D. mawsoni in Domain 4, concluding that understanding the distribution
of toothfish across the entire Domain 4 will be critical for designing an MPA in this region.

5.10 Prof. T. Brey (Germany) expressed his appreciation for this helpful analysis, which
makes a valuable contribution to inform future work. He noted that the data used in the WSMPA
analysis were available upon request to any Member who wished to undertake their own
analyses. He highlighted that the core priority area for conservation identified by Marxan
remained consistent within the range of conditions and settings of parameters explored by both
approaches. However, he noted that WG-EMM-17/42 had identified a number of concerns and
questions regarding data and analysis that required further consideration. Some of these have
already been addressed in the analyses presented in WG-SAM-17/30, but further work will take
into account issues including the spatial projection of data, the use of the recursive Marxan
procedure, the reliability of the sparse datasets such as the larval krill layer, and the
development of separate cost layers for krill and toothfish. He indicated that the WSMPA
project team is ready to work with all Members to discuss these issues further, and that they
welcome further inputs.
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5.11 Dr Gode thanked the WSMPA project team for their cooperation, particularly for their
patience in allowing time for Norway to provide this further input. He looked forward to further
work to progress the development of this MPA.

5.12  The Working Group encouraged Members to continue working together to look at
similarities and differences in their analyses, specifically:

(1) further use of sensitivity analyses to provide robust conclusions

(i1) further consideration and explanation of technical aspects of the use of Marxan,
including the most effective use of cost layers, and the inclusion of high selection
frequency areas to inform MPA proposals

(ii1)) consideration of how common ground from analyses presented in WG-SAM-
17/30 and WG-EMM-17/42 might be taken forward

(iv) investigation of the ecological consequences of both approaches for the
achievement of conservation objectives in the Weddell Sea region.

5.13  The Working Group noted the importance of consistent approaches, particularly when
using the same software, for example the use of fishing data to develop a cost layer in Marxan.
It noted that it is important to consider best-practice approaches and to find common solutions
to technical analyses where possible. The proposed spatial management workshop in 2018
(WG-EMM-17/02) would be a valuable opportunity to consider such issues. However, it is also
important to recognise that the unique characteristics, data availability and objectives of
different regions should allow for the development of a range of different approaches and
methodologies for MPA planning, that may be unique to each region.

5.14 The Working Group acknowledged that different analyses can be helpful in supporting
and improving MPA planning processes, particularly where different groups undertake separate
comparative investigations that can identify new issues and confirm consistent findings. It
welcomed the positive progress on MPA planning for the Weddell Sea region, and encouraged
Members to continue collaborating to further develop this work.

Vulnerable marine ecosystem (VME)

5.15 The Working Group considered WG-SAM-17/09 which introduced a new data
acquisition protocol for by-catch of benthos in the French fisheries of the Southern Ocean,
including Subarea 58.6 and Divisions 58.4.2, 58.4.3a, 58.4.4b and 58.5.1 for use in both
longline fisheries and bottom trawl survey activities. Development of the protocol began in
2015 at the Muséum national d’histoire naturelle (MNHN) in Paris and aims to assist in
producing presence and abundance data for benthic macro-invertebrates caught during fishing.
This will provide additional information on the distribution of VMEs and assist in the
development of MPAs by improving habitat mapping. The protocol is based on the collection,
weighing and photographing of samples of benthic macroinvertebrates with subsequent
identification by taxanomic experts.

5.16 The Working Group welcomed the development of the protocol undertaken by France
and noted that it could save time for scientific observers and didn’t require observers to possess
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specialist taxonomic skills as samples and images were sent to the MNHN for identification.
The Working Group also noted that the protocol would be trialled alongside benthic camera
deployments in the near future to help establish how representative invertebrates caught as
by-catch are of the benthic communities from which they were sampled. The Working Group
noted that a range of commercially available image analysis software and image database
packages exist that may assist in VME studies.

Ross Sea region MPA Research and Monitoring Plan Workshop (WS-RMP)

5.17 The Ross Sea region MPA Research and Monitoring Plan Workshop (WS-RMP) was
held at the Palazzo Farnesina (Ministry of Foreign Affairs and International Cooperation,
MAECI) in Rome, Italy, from 26 to 28 April 2017 (WG-EMM-17/43). The draft research and
monitoring plan (RMP) was considered by the Working Group. The RMP will be introduced to
CCAMLR at the annual meetings of the Scientific Committee and Commission later this year,
prior to the Ross Sea Region MPA’s implementation in December 2017.

5.18 The Working Group noted that following the Workshop, the Co-conveners submitted
the draft RMP to the Ross Sea MPA implementation e-group for further comment. The Working
Group encouraged the submission of further comments on the RMP through the dedicated
e-group and noted that it would be submitted to WG-FSA and the Scientific Committee for
further consideration.

5.19 The Working Group recommended that time be made available during the proposed
spatial management workshop (WG-EMM-17/02) to allow further consideration of the
development, implementation and coordination of Members’ research efforts supporting the
objectives of the RMP. The Working Group noted that it was intended that the RMP would be
a ‘living document’ that would require regular updating to reflect developments in regional
research and monitoring activities.

International Whaling Commission (IWC)

520 WG-EMM-17/15 reported on progress towards a second Joint SC-CAMLR-IWC
Workshop on the development of multi-species ecosystem models of interest to both
organisations. The Working Group noted the revised terms of reference discussed at the IWC
SC and the desire by the IWC workshop steering committee to hold two meetings, the first a
two-day plenary meeting held in conjunction with the annual IWC SC meetings and the second
a full workshop.

5.21 The Working Group agreed that whales were key krill predators in the Southern Ocean
and would form a major component of regional ecosystem models. Whale distribution was also
a key, but undeveloped, element of the risk assessment approach for Area 48.

5.22 The Working Group agreed that the terms of reference for the workshop were still
relevant to the work of WG-EMM and the CCAMLR Scientific Committee but questioned the
need to hold a plenary meeting in advance of the workshop rather than developing an agenda
and identifying data requirements through an e-group. It was noted that some whale abundance
and distribution data might already be available from the IWC.
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5.23 The Working Group agreed that a single workshop would be desirable but, given its
heavy work schedule, that it should be considered alongside the other priority issues and
financial implications for WG-EMM and SC-CAMLR.

Southern Ocean Observing System (SOOS)

524 WG-EMM-17/38 Rev. 1 submitted to the Working Group on behalf of SOOS provided
a general summary of the outcomes of the first meeting of the West Antarctic Peninsula (WAP)
Working Group (WG) held at the British Antarctic Survey, Cambridge, UK, on 15 and 16 May
2017. At the well-attended and productive meeting, the structure of the WAP workplan was
discussed. Participants also considered a range of issues relevant to the work of WG-EMM,
including drivers of environmental change in the WAP and spatial heterogeneity in regional
change. The Working Group noted that CCAMLR was likely to benefit from the work of SOOS,
in particular in the development of data layers for the krill risk assessment. The Working Group
noted the forthcoming Indian Ocean sector SOOS working group meeting in Japan scheduled
for August 2017 and that this would be of interest to the work of CCAMLR.

5.25 The Working Group also noted that a scientist who is also engaged in the work of
CCAMLR had attended the recent SCAR Assessment of Antarctic Biodiversity meeting held
in Monaco in early July 2017. Engagement with a broad range of scientists from different
programs and initiatives would help develop links between CCAMLR and the wider scientific
community.

Sentiment analysis of online content

5.26  The results of a sentiment analysis of online content relating to Antarctic krill fishing
and related search terms were reported in WG-EMM-17/18. Public perception of the fishery
was analysed through sentiment and relevant keyword searches from three online platforms.
The analysis revealed an overall neutral to positive sentiment of Antarctic krill fishing related
content across all search platforms. This study formed a baseline result for future monitoring
of sentiment regarding Antarctic krill fishing as it continues to operate in a changing
environment as well as a providing a method for using online content sentiment analysis to
gauge the public’s perception of other fisheries.

5.27 The Working Group welcomed the study and agreed that undertaking similar work in
the future would enable changes in public perception of Southern Ocean fisheries to be
evaluated. The Working Group noted that while such a study may not truly reflect public
perception, it highlighted which news items and online content were most accessed and most
frequently read in relation to krill fisheries in the CCAMLR area. The Working Group
suggested a similar exercise on other CCAMLR key issues, such as toothfish fishery, MPA
development or ecosystem-based management.

5.28 The Working Group noted that analysis methods of scientific contents such as
systematic reviews are available and these maybe of use to the work of the Scientific
Committee. Prof. Koubbi proposed to table an overview of the use of these methods for
consideration by the Scientific Committee.
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5.29 The Working Group recommended that the Scientific Committee consider the
development of a CCAMLR communications strategy, that integrates across different types of
communications media and allows CCAMLR to promote its various activities, successes and
actions over time.

Global Environment Facility proposal

530 WG-EMM-17/46 updated on the development by the Secretariat of a proposal for
funding support from the Global Environment Facility (GEF) to build capacity among GEF-
eligible CCAMLR Member countries to strengthen their participation in CCAMLR. The
Working Group noted the approval of the project by the GEF Council at its meeting in May
2017 and the subsequent work that will be associated with developing the full Project Document
over the next 12 months.

5.31 Representatives from GEF eligible CCAMLR Member countries Dr A. Makhado (South
Africa), Dr H. Manjebrayakath (India), Dr Cardenas and Dr K. Demianenko (Ukraine)
welcomed the report by the Secretariat and thanked the Secretariat for the successful
coordination. GEF-eligible CCAMLR Member countries all showed the commitment and
recognise its importance in building capacity and progress the work of CCAMLR within their
region.

5.32 The Working Group welcomed the report and agreed that, if successful, it would
contribute significantly to building capacity within CCAMLR among GEF-eligible Members.
The Working Group noted the outlined timetable for the process and looked forward to
receiving updates on future progress.

5.33  The Working Group thanked the Secretariat for leading the development of the proposal
with GEF-eligible CCAMLR Members and, in particular, noted the major contribution to the
project made by Mr A. Wright, CCAMLR Executive Secretary.

Iceberg calving from Larsen C ice shelf

5.34 The Working Group noted that a large (5 800 km?) iceberg calved from the Larsen C
ice shelf in Subarea 48.5 on 12 July 2017. UK scientists, in accordance with CM 24-04, intend
to examine the available data on the areal extent of this newly exposed area and, if appropriate,
to submit information to the Secretariat on a proposed Stage 1 Special Area for Scientific Study.

CEMP Special Fund

5.35 The Working Group recalled SC CIRC 17/41 that described the change to the
membership of the CEMP Special Fund management group and the revised timescale for the
submission of proposals to 1 October 2017. The Working Group looked forward to the
announcement of opportunity, including the priorities arising from WG-EMM, and encouraged
Members to apply to the Fund to address priority areas of work to support CEMP monitoring.
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Discards in CCAMLR fisheries

536  WS-SISO-17/02 highlighted how the lack of consistent terminology and definition of
discards hampers the quantification of this globally important issue and the lack of consistent
definition of ‘offal’, ‘discards’ and ‘by-catch’ in use in CCAMLR is an important precursor to
the application of targets for non-target catch and discards in CCAMLR fisheries.

5.37 The Working Group agreed that a common set of definitions should be implemented in
CCAMLR and noted that this issue had been discussed at WS-SISO and would be progressed
in the Scheme of International Scientific Observation e-group. The Working Group noted that
while internal consistency of terminology would be essential, it would also be beneficial to
harmonise terminology used in other fisheries to help to achieve a broader understanding of the
issue.

5.38 The Working Group discussed the potential difficulties in undertaking a full evaluation
of total biomass removals in CCAMLR fisheries and requested that the Secretariat work with
interested Members to provide a review of the fate of non-target catch in CCAMLR fisheries.

Future work

6.1 In this agenda item the Working Group considered a series of papers that described
proposals for research projects and surveys that will contribute to the work of CCAMLR.

Norwegian SWARM project

6.2  WG-EMM-17/26 presented an update on plans from Norway to extend its monitoring
efforts in the area around the South Orkney Islands by deploying acoustic moorings in an area
of operation of the krill fishery. Data gathered from the moorings will be used to parametrise
models, in order to gain better understanding of the interaction between ocean physics and
behaviour in driving krill biomass variation in the area. The mooring will use a combination of
acoustics and acoustic Doppler current profiler (ADCP) to monitor the movement of water and
krill to examine real-time dynamics. The project will coordinate with multi-beam sonar data
from commercial fishing vessels to collect 3-d data on krill swarms in the vicinity of the
mooring.

6.3  The Working Group welcomed this research initiative and noted that the combination
of upward looking moored acoustics and multi-beam sonar would allow a better description of
the abundance of krill in the surface layer that is not sampled using conventional hull-mounted
acoustics.

Modelling movement of Antarctic krill (MMAK)
6.4  WG-EMM-17/31 provided details of a project that will use numerical ocean sea-ice

models at differing resolutions to improve current understanding of the regional and
local/small-scale processes that influence the distribution of krill in Area 48. Modelling will
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focus on the South Orkney Islands region, and will help inform WG-EMM activities on the
development of FBM procedures and provide the present-day context for considering the
potential impacts of climate change on this region.

6.5  The Working Group noted that this modelling project will be closely linked to the
SWARMS project (paragraphs 6.2 and 6.3) and will utilise high-resolution oceanographic
models developed for Subareas 48.2 and 48.3 (WG-EMM-17/30).

6.6  In discussion of WG-EMM-17/26 and 17/31, the Working Group identified the need to
determine the appropriate spatial and temporal scales to allow the integration of different
processes as mismatches in the scales used may influence the interpretation of the results when
used in management.

Plan for pelagic ecological research within the US AMLR Program

6.7 WG-EMM-17/04 presented an update on the proposal to revise at-sea research within
the US AMLR Program to better address questions necessary for understanding the
consequences of overlap among krill, predators and the krill fishery. This includes the
movement away from ship-based research to an instrument-based (moorings and gliders)
program of oceanographic and ecological observations and research to support the US
commitment to CCAMLR and ecosystem science in the Southern Ocean.

6.8  The Working Group welcomed the decision of the US AMLR Program to implement a
flexible program to collect data at finer time and space scales but that remain comparable to the
historical data collected by the program. The Working Group acknowledged that the
requirement for the presence of scientists to collect data was a challenge when working in the
Antarctic and that, while there would be challenges in implementing this new program, it agreed
that this presented an opportunity to demonstrate a new approach to collecting data that would
be crucial to the effective management of the krill fishery.

6.9 The Working Group noted the desire for regular estimates of krill biomass from
Subarea 48.1 in order to further understand the linkage with the reproductive performance of
krill predators in the region.

German acoustic krill biomass survey in Subarea 48.1

6.10 WG-EMM-17/39 described a proposal from Germany for an acoustic krill biomass
survey in Subarea 48.1 during April 2018 in relation to the hydrological environment and in
conjunction with carbon cycling and temperature adaptation experiments of krill and salps. The
survey will be part of a larger research program investigating the role of krill and salps in
Southern Ocean carbon cycling and the temperature adaptation capacities of both species in the
context of climate change.

6.11 An acoustic survey with associated physiological experiments will be conducted in
conjunction with a detailed description of the biological and physical environment of the krill
habitat. The overall objective of the research is to provide an assessment of the effect of climate
change on krill and associated ecosystem processes.
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6.12 The Working Group noted the importance of such surveys to its understanding of the
processes affecting the dynamics of the pelagic ecosystem in Area 48, particularly in response
to monitoring the effects of climate change. The Working Group emphasised the importance of
using standardised survey procedures that are consistent with CCAMLR protocols such that the
results can be used across a range of its research in the subareas to be surveyed.

Proposal for a dedicated krill survey for CCAMLR Division 58.4.1

6.13  WG-EMM-17/05 described a proposal for a dedicated krill survey to be conducted by
the Japanese survey vessel Kaiyo-maru in Division 58.4.1 in 2018/19. The plan proposed to
repeat the BROKE survey in order to provide an updated estimation of krill biomass and to
collect oceanographic observations to evaluate long-term changes in this region. The survey

will follow the same design as the BROKE survey conducted by Australia in this region in
1996.

6.14 Dr H. Murase (Japan) informed the Working Group that the final acoustics protocol for
the survey would be submitted to SG-ASAM in 2018, including details of broadband data
recoding methods, and the final plan for the entire survey would be submitted to WG-EMM in
2018.

6.15 The Working Group thanked Japan for this proposal and noted that WG-EMM-17/05
was based on a proposal for a dedicated krill survey that was originally presented in WG-EMM-
15/43 and that had been considered by SG-ASAM (SG-ASAM-17/01; Annex 4, paragraphs 5.1
to 5.3). The Working Group welcomed the opportunities for collaboration with others who had
more recent scientific surveys in the East Antarctic (Collaborative East Antarctic Marine
Census, French National Programs, Kerguelen Axis program) to combine scientific efforts on
the ecology of krill species and micronekton, including the use of stable isotopes for studying
trophic webs. Dr Murase encouraged all scientists wishing to collaborate to contact him.

6.16 The Working Group noted the possibility of extending the range of the survey to include
the Krill Research Zone and address priority research items identified in the Ross Sea region
MPA RMP. However, such an expansion of the survey scope would be difficult to
accommodate in the time available.

6.17 The Working Group noted that the spatial distribution of krill in the East Antarctic,
where juvenile krill are typically found offshore, was distinctly different to the Atlantic sector,
where juvenile krill are more typically found inshore and that this research survey would help
to elucidate why these two regions were so different.

Integrating Climate and Ecosystem Dynamics in the Southern Ocean (ICED)

6.18 WG-EMM-17/36 provided an update from the Integrating Climate and Ecosystem
Dynamics in the Southern Ocean (ICED) program which is undertaking integrated circumpolar
analyses with a major focus to more comprehensively assess (and where possible quantify) key

impacts of change on Southern Ocean ecosystems. In response to the questions posed by
WG-EMM in 2016 (SC-CAMLR-XXXV, Annex 6, paragraph 6.25), ICED will hold a
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Projections Workshop in April 2018, in association with the Marine Ecosystem Assessment for
the Southern Ocean (MEASO) conference, with the following objectives:

1.  Assess the potential drivers of change (within three decades and over the 21st
century) in the ecosystems in the Scotia Sea and Antarctic Peninsula region of the
Southern Ocean (Area 48).

2. Assess potential future sea-ice change in Area 48 and the potential impacts on
availability of krill to predators and the fishery.

3. Examine alternative approaches to modelling and projecting changes in
distribution, abundance and biomass of Antarctic krill in Area 48.

6.19 The Working Group welcomed this proposal by ICED that directly addressed the
questions and spatial focus presented by the Working Group in 2016. In response to the
invitation from ICED for nominations for involvement in the workshop steering committee
from WG-EMM, the Working Group agreed that having someone with a broad experience of
CCAMLR would be an advantage in further developing the workshop objectives and
preparatory activities, and ensuring the optimum outcomes for CCAMLR from the workshop.

6.20 The Working Group noted that future collaborations with ICED could have a focus on
other regions by creating regional working groups as has been done by SOOS.

Climate change response work program

6.21 WG-EMM-17/19 presented a draft climate change response work program addressing
the remaining terms of reference of the climate change intersessional correspondence group
(ICG) to develop approaches for integrating considerations of the impacts of climate change
into the work of CCAMLR. Acknowledging the important role of WG-EMM in CCAMLR, the
climate change ICG sought feedback on the draft work program, specifically advice on issues,
information gaps identified, proposed actions and relevant activities already underway, as well
as advice on appropriate timeframes for responding to research activities.

6.22 The Working Group thanked Australia and Norway for preparing WG-EMM-17/19 and
noted that the workplan set out in the paper would need to be considered in the context of the
other priorities identified by the Scientific Committee. The Working Group recognised that
there were important elements of climate change related work in almost all of its work and was,
therefore, keen to support the climate change response work program and noted that there was
a need to ensure that the program was kept up to date and relevant.

6.23  Dr Welsford drew the Working Group’s attention to the MEASO conference to be held
from 9 to 13 April 2018 in Hobart, Australia. He noted that the conference intended to progress
many of the issues raised in the climate change response work program, including assessing
and managing the impacts on climate change on Southern Ocean ecosystems and Antarctic
marine living resources.
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Development of a five-year work plan for the CCAMLR Scientific Committee

6.24 The Working Group considered the proposed five-year work plan for the Scientific
Committee presented by the Chair of the Scientific Committee (WG-EMM-17/02). The paper
provides an expansion of the recommendations of the Scientific Committee (SC-CAMLR-
XXXV, Table 1) which were discussed and put forward by the Scientific Committee
Symposium in October 2016. The paper outlined the work in themes and it also indicated a
timeline by which each topic should be addressed.

6.25 The Working Group welcomed the plan outlined in WG-EMM-17/02 and thanked the
Chair and also the conveners of the working groups for working with the Chair to advance this
important topic for the Scientific Committee.

6.26 The Working Group noted that the timescales included in WG-EMM-17/02 should be
consistent with the requirements to review particular conservation measures (e.g. CM 51-07).

6.27 The Working Group noted the proposal for a joint meeting of WG-EMM, WG-SAM
and SG-ASAM in 2019 to consider acoustic survey methods and design to facilitate FBM and
considered that it was helpful to focus on the theme of the meeting rather than emphasising that
it was a joint meeting of existing working groups. In response to a question of how the planning
for this meeting would be progressed, the Chair of the Scientific Committee clarified that,
pending agreement of the Scientific Committee, a steering committee could be established to
develop the terms of reference and agenda for the meeting, see also paragraph 3.14.

6.28 The Chair of the Scientific Committee also described how he had regular
teleconferences with the Vice-chairs and the working group conveners to coordinate the work
of the Scientific Committee and he hoped that this process would continue the enhance the
delivery of the priorities of the Scientific Committee.

6.29 The Working Group encouraged the Scientific Committee Representatives to focus on
priority topics when submitting their scientific work to be considered by WG-EMM meetings
in order to assist the Working Group Convener to allocate meeting time to the discussions of
priority topics.

Advice to the Scientific Committee

7.1  The Working Group’s advice to the Scientific Committee is summarised below; the
body of the report leading to these paragraphs should also be considered.

7.2 The Working Group advised, and sought advice from, the Scientific Committee on the
following topics:

(1) review whether the catch and effort data submitted from the continuous fishing
system is consistent with CMs 21-03 and 23-06 (paragraph 2.5)

(i) changes to the instructions to observers for collecting data on by-catch in the krill
fishery (paragraph 2.17)

(ii1) collection of data on air-breathing predators as part of SISO (paragraph 2.26)
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(iv) continuation of trials of a net monitoring cable in the krill fishery (paragraph 3.4)

(v) a strategy for integrating across the various existing and proposed management
approaches for Domain 1 (paragraph 4.16)

(vi) the development of a CCAMLR communications strategy (paragraph 5.29).

Close of the meeting

8.1  Inclosing the meeting, Dr Korczak-Abshire thanked all participants for their enthusiasm
and the rapporteurs for their hard work in preparing the report that she looked forward to
presenting to the Scientific Committee.

8.2  Dr Korczak-Abshire thanked the hosts, in particular Ms Barbara Casas, who had
provided such a wonderful venue and provided the meeting participants with opportunities to
experience a little of the history and culture of Buenos Aires. Dr Korczak-Abshire also thanked
the Secretariat for their support and organisation.

8.3  Dr Korczak-Abshire highlighted the excellent contribution made to the meeting by the
two scholarship recipients and encouraged all Members to find ways to engage early career
scientists in the work of CCAMLR.

8.4 Dr Belchier, Chair of the Scientific Committee, congratulated Dr Korczak-Abshire for
conducting her first meeting as Convener with humour and patience. He noted that she has
confessed some nervousness prior to the meeting but appeared to have shown no sign at all of
this in conducting the meeting.

8.5  Mr Gowland hoped that all participants had enjoyed their time in Buenos Aires and
wished everyone a safe journey home.
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Report of the Working Group
on Fish Stock Assessment
(Hobart, Australia, 2 to 13 October 2017)

Opening of the meeting

1.1 The meeting of WG-FSA was held in Hobart, Australia, from 2 to 13 October 2017. The
Convener, Dr D. Welsford (Australia), opened the meeting and welcomed participants to
Hobart (Appendix A). As in previous meetings, Dr Welsford encouraged all participants to
engage in discussion and where differences of views existed that these be presented as different
testable hypotheses rather than simply as statements of positions.

1.2 Mr A. Wright (Executive Secretary) extended the Secretariat’s warm welcome to all
participants and Mr T. Jones and Ms B. Blackburn (Secretariat) provided an overview of the
meeting server and web-based support provided by the Secretariat.

Organisation of the meeting and adoption of the agenda
2.1 The work plan for WG-FSA at this meeting was focused on providing advice on:

(i) outcomes of assessments in CCAMLR fisheries

(1) reviewing progress in research activities involving toothfish

(ii1)) review of outcomes of the Workshop on the Scheme of International Scientific
Observation (WS-SISO) of relevance to WG-FSA.

2.2 The Working Group reviewed and adopted the agenda (Appendix B).

2.3 Documents submitted to the meeting are listed in Appendix C. The Working Group
thanked all authors for their valuable contributions to the work presented to the meeting.

2.4 In this report, paragraphs dealing with advice to the Scientific Committee and other
working groups have been highlighted. These paragraphs are listed under Item 9. In addition,
the information used in developing assessments and other aspects of the Working Group’s work
is included in the Fishery Reports (www.ccamlr.org/node/75667).

2.5  The report was prepared by M. Belchier (UK), P. Burch (Australia), C. Darby and
T. Earl (UK), J. Fenaughty (New Zealand), 1. Forster and E. Grilly (Secretariat), C. Jones
(USA), D. Maschette (Australia), S. Mormede and S. Parker (New Zealand), K. Reid
(Secretariat), M. Softker (UK), S. Somhlaba (South Africa), P. Yates and P. Ziegler (Australia).

Subgroup organisation and coordination

2.6  Dr Welsford reminded the Working Group that all substantive discussions, and
particularly discussions leading to advice to the Scientific Committee, would be conducted in
plenary. Where items require additional detailed discussion, some of the work of the meeting
may be considered in subgroups and the outcomes of these subgroup discussions reported to
the plenary.
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Review of data available
Secretariat information and data systems

2.7  The Executive Secretary reported on a restructuring of Secretariat data services
undertaken during 2017. He noted that the overarching goal was to strengthen the Secretariat’s
information and data services to Members. The restructure included the merging of the previous
Data Services with Information and Communications Technology, the transfer of fishery
monitoring responsibilities to Fishery Monitoring and Compliance, previously undertaken by
Data Services, and securing appropriate information systems and data management expertise.
He anticipated that the restructure would lead to improved efficiencies in relation to the use of
available Secretariat resources, increased technical engagement with users, an unambiguous
focus for information systems and data service responsibilities in the Secretariat and increased
rigor around strategic planning to support information and data processes, including in relation
to data quality, data products, web-based data services, data documentation and user
requirements.

2.8  The Executive Secretary noted that the restructure had led to the departure of Dr David
Ramm who had made a valuable contribution to CCAMLR over 21 years. This followed the
departure of Lydia Millar in December 2016. Lydia had dedicated 19 years to CCAMLR. On
behalf of all CCAMLR Members, the Executive Secretary expressed appreciation to Dr Ramm
and Ms Millar for their respective contributions to the organisation.

2.9  The Working Group thanked the Secretariat for the very informative presentations and
also thanked Dr Ramm and Ms Millar for their contributions to the Working Group over many
years.

2.10 The Working Group noted the developments in Information Systems and Data Services
during 2017, noting their relationship to the projects identified in SC-CAMLR-XXXV/BG/25.
The Information Systems and Data Services Manager reported on the new automated data load
and the resulting improvements in efficiencies and reliability of the data processing for catch
and effort and observer data submissions and the proposed development for C1 and C2 data
forms. It was also highlighted how the process of automating the data load also triggered
developments in related projects, developing data rules and redeveloping a data registry. A new
online GIS, currently in development by British Antarctic Survey (BAS), was presented to the
Working Group, supported by a data portal that supports the provision of data and basic
metadata.

2.11 The Working Group acknowledged the changes introduced by the Secretariat in the
information and data systems management and recognised that this was a long-term project
intended to yield efficiencies and improved data quality to the work of WG-FSA.

2.12  The Working Group noted that the e-group established to develop terms of reference for
the data management group (DMG) had not been able to conclude its work intersessionally and
provided feedback to the Secretariat in order to revise the terms of reference for presentation to
the Scientific Committee. In particular, the Working Group noted the importance of providing
an enhanced mechanism for communication between the Secretariat and data providers, as well
as data users, in order to ensure that the workplan of the Secretariat and the expectations of
Members with respect to information and data management services are met. The Working
Group noted the terms of reference as documented in SC-CAMLR-XXXVI/BG/28 Rev. 1.
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2.13 The Working Group agreed that through the period of change in the Secretariat’s
information and data management processes it was important to have documentation available
in an accessible format in order to explain to data users what additional data quality measures
are being implemented as part of the data loading process and the potential impacts of these as
they are applied to historical data holdings.

Illegal, unreported and unregulated (IUU) fishing activities

2.14 The Secretariat presented CCAMLR-XXXVI/28 Rev. 2 that provided area-specific
information on illegal, unreported and unregulated (IUU) fishing activity, including:

(1) in 2017, gillnets had been reported by Members during fishing operations in
Subarea 48.6 and Divisions 58.4.1 and 58.5.2, but there were no reports of vessel
sightings

(i1) various action taken by Contracting Parties, non-Contracting Parties and other
organisations, including Interpol, in respect of CCAMLR IUU-listed vessels
resulting in the investigation and prosecution of beneficial owners or the
detainment or sinking of several IUU-listed vessels

(ii1)) catch data obtained by Spain from three IUU-listed vessels, the Asian Warrior,
Zemour I and Zemour 2 operating in Division 58.4.1 in 2014. This data is likely
to represent typical IUU fishing activity in Division 58.4.1 since 2004, when the
vessels were first sighted, until 2015, when global action against these vessels was
underway.

2.15 The Working Group welcomed the new information on IUU activity and, in particular,
the catch data from the IUU-listed vessels using gillnets in areas in which research fishing is
undertaken. The data emerging from ongoing investigations confirms that IUU fishing remains
an important issue for CCAMLR and especially the potential impacts on research fishing in
Division 58.4.1 (paragraph 4.136).

2.16  The Working Group noted the unprecedented availability of catch data from IUU vessels
that included:

(1) reported removals

(i) video footage
(i11) catch in gillnets recovered by an authorised vessel

and agreed that this data could allow a review of the relationship between reported IUU vessel
sightings and levels of removals and requested further analysis of the data in order to evaluate:

(iv) any additional data that becomes available

(v) toothfish catch per unit effort (CPUE) (by weight and number) and spatial and
temporal variations in catch rates

(vi) species and size compositions, including primary by-catch groups
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(vii) size selectivity of gillnets

(viii) temporal variation in the spatial distribution of IUU activity (e.g. investigating the
likelihood of a transition between exploratory and more targeted activity)

(ix) potential impacts of IUU removals on previous research conducted in the region
(also with the aid of mapping the spatial and temporal overlap with CCAMLR
research)

(x) the temporal and spatial distribution of authorised fishing vessels in relation to
available IUU data.

2.17  The Working Group welcomed the offer from Dr Yates to work with the Secretariat to
coordinate the analysis of [UU data from Division 58.4.1 and noted that if other data becomes
available during the course of the intersessional period, then this should be included in the
analysis.

2.18 The Working Group also noted that in 2014 the Asian Warrior, Zemour I and Zemour 2
appear to have concentrated fishing effort in areas coinciding with relatively high predicted
mean weight and proportions of fish that were mature (WG-FSA-17/16). The Working Group
noted that spatial predictions such as those in WG-FSA-17/16 may facilitate estimation of
toothfish and by-catch catch compositions for these IUU vessels. Conversely, the data from
IUU vessels may contribute to validating spatial predictions.

Long-distance movements of toothfish

2.19  The Secretariat presented WG-FSA-17/04 that provided an update of WG-FSA-16/04
on the long-distance movements of toothfish arising from the CCAMLR tagging program. The
analysis indicated that while most toothfish are recaptured close to their tagging location, some
fish undertake movements of thousands of kilometres between release and recapture. For both
species, 80—90% of fish that undertook movements of >200 km (and moved between fisheries)
moved in an anticlockwise direction, although the reason for this distinct pattern in
directionality remains unclear.

2.20 The Working Group thanked the Secretariat for this useful paper and noted that while
the pattern of movement is important in defining the biological population, this may have
limited impacts on the definition of fishery stock units,