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Report of the Thirty-fifth Meeting
of the Scientific Committee
(Hobart, Australia, 17 to 21 October 2016)

Opening of the meeting

1.1  The Scientific Committee for the Conservation of Antarctic Marine Living Resources
met from 17 to 21 October 2016 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, Chile, People’s Republic of China (China), European Union (EU), France,
Germany, India, Italy, Japan, Republic of Korea, Namibia, New Zealand, Norway, Poland,
Russian Federation (Russia), South Africa, Spain, Sweden, Ukraine, United Kingdom of
Great Britain and Northern Ireland (UK), United States of America (USA) and Uruguay.

1.3 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 ACAP, CCSBT, CEP, FAO, IUCN, SCAR, SCOR, SEAFO and UNEP and
non-governmental organisations ARK, ASOC, COLTO and Oceanites Inc. 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 J. Clark (EU), A. Constable
(Australia), C. Darby (UK), A. Dunn and J. Fenaughty (New Zealand), I. Forster (Secretariat),
O.R. Godg (Norway), S. Grant (UK), E. Grilly (Secretariat), S. Hanchet (New Zealand),
C.Jones (USA), A. Lowther (Norway), S. Parker (New Zealand), P. Penhale (USA),
D. Ramm and K. Reid (Secretariat), C. Reiss (USA), L. Robinson (Secretariat), M. Soffker
(UK), R. Sinegre (France), 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.



Adoption of the agenda

1.9  The Scientific Committee discussed the Provisional Agenda which had been circulated
prior to the meeting (2 September 2016). The Scientific Committee agreed to add a subitem
on ‘Advice to the Commission’ under Item 3.3 on fish and invertebrate by-catch, and the
revised agenda was adopted (Annex 3).

Chair’s report

1.10 Dr Belchier reflected on the Scientific Committee’s work in the 2015/16 intersessional
period. The following meetings had taken place:

(i)  the Subgroup on Acoustic Survey and Analysis Methods (SG-ASAM) met in La
Jolla, USA, from 21 to 25 March 2016 (Annex 4) and was convened by
Dr C. Reiss (USA) (the Co-convener Dr X. Zhao (China) was unable to attend
the meeting); 11 participants from 6 Members participated

(i)  the Working Group on Statistics, Assessments and Modelling (WG-SAM) met
in Genoa, Italy, from 27 June to 1 July 2016 (Annex 5) and was convened by
Dr S. Parker (New Zealand); 38 participants from 15 Members participated

(iii) the Working Group on Ecosystem Monitoring and Management (WG-EMM)
met in Bologna, Italy, from 4 to 15 July 2016 (Annex 6) and was convened by
Dr S. Kawaguchi (Australia); 68 participants from 19 Members and 1 Acceding
State participated

(iv) the Working Group on Fish Stock Assessment (WG-FSA) met in Hobart,
Australia, from 3 to 12 October 2016 (Annex 7) and was convened by
Dr D. Welsford (Australia); 44 participants from 14 Members participated

(v) the Scientific Committee Symposium was held in Hobart, Australia, on 13
and 14 October 2016 and was convened by Dr M. Belchier (UK); 17 Members
and 5 Observers participated

(vi) a Joint CEP-Scientific Committee Workshop on Climate Change and
Monitoring was held in Punta Arenas, Chile, on 19 and 20 May 2016 and was
co-convened by Drs S. Grant (UK) and P. Penhale (USA); 42 participants
participated.

1.11 Dr Belchier, on behalf of the Scientific Committee, thanked the conveners of
SG-ASAM, WG-SAM, WG-EMM, WG-FSA and the joint workshop, and Chile, Italy and the
USA for hosting these meetings in 2016. He also thanked participants for developing the
Scientific Committee’s work in 2015/16 and Members for supporting these activities.



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
three main areas of work:

(1)  methods for assessing krill and toothfish fisheries and, in particular, the
calculation of local biomass estimates for setting catch limits in exploratory
toothfish fisheries in Subareas 48.6 and 58.4

(if)  review of the research plan for toothfish in Subarea 48.6

(iti) evaluation of research plans from Members notifying to fish in exploratory
fisheries in Subarea 58.4, and research proposals for Subareas 48.2, 48.4 and 88.3

(iv) review of catch data analysis methods.

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

2.3  The Scientific Committee noted advice from WG-SAM regarding krill-related
research. It reviewed:

(i) developments towards an integrated assessment of krill in Subarea 48.1
(Annex 5, paragraphs 2.1 to 2.6)

(i) design of a dedicated cetacean-sighting vessel-based krill survey in East
Antarctica (Annex 5, paragraphs 2.7 to 2.10)

(iii) effective sample sizes to evaluate the efficiency of length samples collected by
at-sea observers in the krill fishery, including data quality assurance (Annex 5,
paragraphs 2.11 to 2.20).

2.4  The Scientific Committee endorsed the advice from WG-SAM regarding the process
for calculating local biomass estimates that can be used to set catch limits for toothfish in
Subareas 48.6 and 58.4 (Annex 5, paragraphs 2.21 to 2.34). This calculation, to be
implemented by the Secretariat, includes:

(1) an estimation of local biomass for Patagonian (Dissostichus eleginoides) and
Antarctic (D. mawsoni) toothfish separately, using the catch-per-unit-effort
(CPUE) by seabed area analogy and Chapman mark-recapture estimate methods
(Annex 5, paragraphs 2.28 and 2.29)

(i) an agreed choice of reference areas for each research block (Annex 5,
paragraph 2.30)

(iii) a limitation of released tagged fish to the last three years which are considered to
be available for recapture in Chapman mark-recapture estimates in research
blocks where movement has yet to be assessed (Annex 5, paragraph 2.34).



2.5  The Scientific Committee noted that developing measures of the uncertainty in the
estimates of local biomass in exploratory fisheries, and how such measures are used in the
decision of selecting the most appropriate biomass estimate to be used, should be a priority
area of work in the intersessional period for WG-SAM.

2.6 The Scientific Committee recommended that local biomass estimates in exploratory
fisheries should not be considered as a biomass estimate upon which to set long-term catch
limits for a sustainable fishery, but they are designed to facilitate research and it was,
therefore, important to define the period of that research (Annex 5, paragraph 2.46).

2.7  For the exploratory fishery in Subarea 48.6, the Scientific Committee recommended
that in order to expedite the process of testing the stock hypothesis and increasing the
likelihood of obtaining sufficient tags necessary for the development of an integrated stock
assessment:

(i)  research fishing should be targeted towards D. mawsoni since a greater amount
of data derived from research fishing is available compared to D. eleginoides.
Catches from research block 486 1 have been comprised solely of
D. eleginoides and this block should be removed from research proposals

(i) research blocks 486 2, 3 and _4 should be considered priority areas for
research fishing since they are consistently free of sea-ice at the time of the
research fishing and represent a diverse range of likely toothfish habitat

(iii) pop-up satellite archival tags (PSATSs) should be used in the priority research
blocks to provide data on fish movement within and outside these areas

(iv) further analyses should be reported to WG-SAM-17 on —

(@) sea-ice dynamics over the whole of the continental shelf region of
Subarea 48.6 to identify other regions of suitable toothfish habitat that may
be more reliably ice free in a given year and would enable the detection of
tags with an assumed tag availability period of three years

(b) available tag data to better characterise fish movement within and between
research blocks and to assist with validation and development of the stock
hypothesis.

2.8 WG-SAM reviewed results and a proposal to continue research in the north of small-
scale research units (SSRUs) 882A-B (Annex 5, paragraphs 4.5 to 4.29). The Scientific
Committee noted that WG-SAM and WG-FSA have not achieved consensus on appropriate
methods for analysis of catch rate data. Further, WG-SAM requested that the Secretariat
provide an analysis of vessel monitoring system (VMS) data to verify reported catch locations
with VMS locations.

2.9  The Scientific Committee noted that WG-SAM had identified several risks associated
with the business-as-usual approach, such as review of research plans and proposals
(Annex 5, paragraphs 6.1 to 6.3). Furthermore, the lack of a coordinated approach in some
areas, and lack of measureable milestones, made the reviews time consuming. While there
had been additional progress in the development of coordinated proposals, WG-SAM



suggested a rotating review of progress towards assessments by statistical area may be more
productive, similar to the review in Subarea 48.6 this year (Annex 5, paragraphs 6.4 to 6.7).

2.10 The Scientific Committee noted that both WG-SAM and WG-FSA have been tasked
to review research proposals since 2012. It recommended that WG-FSA review the design of
the proposal only if WG-SAM had requested any changes to the proposal and requested that
WG-FSA provide advice on catch limits for all proposals.

Acoustic survey and analysis methods

2.11 The Scientific Committee reviewed progress by the SG-ASAM to use fishing-vessel-
based acoustic data to produce specific products from those validated acoustic data. The
Scientific Committee also reviewed progress by SG-ASAM to document the methods and
details of estimating krill biomass using standard protocols as requested by the Scientific
Committee (SC-CAMLR-XXXIV, paragraph 2.21).

2.12 The Scientific Committee noted that over the last five years there has been
considerable progress in engaging the fishery to collect acoustic data during fishing
operations and along nominated transects and in completing and expanding the number of
biomass surveys conducted in subareas.

2.13  The Scientific Committee agreed that incentivising the collection of acoustic data from
across the krill fishing fleet may be a possible way to ensure data are available to further
feedback management (FBM) strategies that will rely on fishing vessels. The Scientific
Committee requested the Commission consider which incentives may be used to facilitate this
process.

2.14  The Scientific Committee noted the progress made to better understand the uncertainty
in acoustic biomass estimates. It discussed the high variability in estimates of nautical area
scattering coefficient (NASC) generated from the same acoustic data using different noise
removal algorithms. The Scientific Committee requested that SG-ASAM develop
standardised processing algorithms for the removal of noise and consider how such
algorithms could be incorporated into the eventual automation of the data processing, and for
storage of those data at the Secretariat in near-real time.

2.15 The Scientific Committee indicated that SG-ASAM consider data management issues
in the same manner as WG-SAM and WG-FSA that are also actively looking to increase the
amounts and type of data that will be useful for management.

2.16 The Scientific Committee noted the importance of collecting acoustic data along
nominated transects, but also noted that other transects in undersampled areas, or extending
existing transects in areas where navigation conditions are appropriate, is also important.
Additionally, Members noted that collecting acoustic data during fishing operations could
provide useful data on the intra-seasonal distribution of krill biomass, as well as the impact of
fishing on krill within fished areas.

2.17 Further, the Scientific Committee asked the Secretariat to liaise with Members to
ensure that fishing vessels are reminded of the request to collect acoustic data along the
nominated transects, if possible.



2.18 The Scientific Committee noted that some questions are beyond the purview of
SG-ASAM as it reflects the need for WG-EMM and WG-SAM and other working groups to
decide on the use of fishing vessel data. Such questions included how clean must the acoustic
data be to be useful, how can acoustic data collected during fishing be used to look at flux, or
retention, or intra-seasonal patterns of habitat use. However, the Scientific Committee noted
that some of these questions may need the input from outside experts, including physical
oceanographers.

2.19 SG-ASAM requires data from the fishery to continue the development of FBM and to
better understand the data that can be provided by fishing vessels during fishing operations.
The Scientific Committee asked SG-ASAM to reflect on the priorities in Table 1.

2.20 The Scientific Committee noted that some tasks requested of SG-ASAM are more
suitably discussed in working groups that are developing FBM strategies. While the Scientific
Committee requested a number of important issues be examined by SG-ASAM in 2017, it
agreed that arrangements could be made in the future for SG-ASAM and WG-EMM to meet
in order to consider net sampling strategies for the estimation of population length-frequency
distribution and biomass estimation using survey-based and statistical approaches.

Harvested species
Krill resources
Krill fishing activity

3.1  The Scientific Committee reviewed krill fishing activity for 2014/15 and 2015/16
(SC-CAMLR-XXXV/BG/01) and noted that historically fishing in Subarea 48.1 had taken
place primarily in the summer, but that for the past few seasons, fishing in this area had been
occurring throughout the austral summer and winter. The Scientific Committee also noted that
the fishery was regularly operating in areas in the southern part of Subarea 48.1 where no
regular krill surveys are conducted. It noted that:

(1) in 2014/15 (1 December 2014 to 30 November 2015), 12 vessels fished in
Subareas 48.1, 48.2 and 48.3 and the total catch of krill reported was
225 646 tonnes of which 154 176 tonnes (68%) was taken from Subarea 48.1;
Subarea 48.1 was closed on 28 May 2015

(i) in 2015/16 (to 14 September 2016), 11 vessels fished in at least one of the three
Subareas 48.1, 48.2 and 48.3; the total catch of krill reported in catch and effort
reports was 258 365 tonnes of which 154 461 tonnes was taken from
Subarea 48.1; Subarea 48.1 was closed on 28 May 2016.

3.2 The Scientific Committee noted that changes in fishing patterns were likely due to a
combination of factors that included management restrictions (i.e. fishery closures),
abundance of krill and other operational considerations (Annex 6, paragraph 2.6).

3.3  The Scientific Committee noted that data and information from the krill fishery and/or
scientific surveys and sampling will provide data that can help to elucidate the issues raised in
paragraph 3.2.



3.4  The Scientific Committee agreed that the data on krill catches by month and small-
scale management unit (SSMU) (WG-EMM-16/07, Table A2.1) should be included in the
Statistical Bulletin.

Krill fishery notifications

3.5  The Scientific Committee reviewed the notifications for krill fisheries in 2016/17
which had been received by the submission deadline (1 June 2016). Six Members had notified
a total of 18 vessels for krill fisheries in Subareas 48.1 (17 vessels), 48.2 (16 vessels), 48.3
(15 vessels) and 48.4 (10 vessels) and Divisions 58.4.1 (3 vessels) and 58.4.2 (3 vessels), and
there were no notifications submitted for exploratory fisheries for krill in 2016/17. The
Secretariat advised that Poland had withdrawn the notifications for its vessels Alina and Saga,
and that two vessels had as yet not paid their notification fee.

3.6  The Scientific Committee noted that the daily processing capacity for notified vessels
ranged from 120 to 700 tonnes green weight per day.

3.7  The Scientific Committee noted that the new online system for submitting fishery
notifications had greatly facilitated its work in reviewing the krill fishery notifications.

3.8  The Scientific Committee endorsed advice from WG-EMM (Annex 6, paragraph 2.14)
that the information provided in the notifications for krill fisheries in 2016/17 was consistent
with the requirements of Conservation Measure (CM) 21-03.

Escape mortality

3.9 The Scientific Committee noted discussions during WG-EMM (Annex 6,
paragraphs 2.15 to 2.17) regarding krill escape mortality, including details of work being
undertaken by Norwegian scientists. It agreed that quantifying escape mortality was an
essential element of estimating the total removals by the fishery and that it would be useful
for the Secretariat to compile results on escape mortality once the Norwegian work was
complete.

Reporting interval for the continuous fishing system

3.10 The Scientific Committee noted discussions at WG-EMM (Annex 6, paragraphs 2.18
to 2.22) concerning the reporting interval for the continuous fishing system. It noted that the
catch reported in a two-hour period is not the amount that is actually caught during that
period, but the amount of krill passing from the holding tanks to the factory. The Scientific
Committee agreed that the current two-hour reporting procedures be continued in order to
provide continuity and comparative analyses. However, it also agreed that a new method be
developed which should be trialled alongside the existing two-hour reporting procedure to
align the actual catch with that reported in a two-hour period and the results be presented to
WG-EMM for evaluation.



CPUE and fishery performance

3.11 The Scientific Committee noted discussions (Annex 6, paragraphs 2.26 to 2.30)
concerning CPUE and encouraged further investigation of the influence of krill fishing
strategy on CPUE dynamics.

Fishing season

3.12 The Scientific Committee noted WG-EMM discussions (Annex 6, paragraphs 2.31
to 2.34) related to whether the CCAMLR season for the krill fishery should start at a time of
year based on ecological events, e.g. predator breeding cycles, rather than on a date that is
convenient for management.

3.13 It noted that the start date of the fishery and the period when fishing takes place each
year must be balanced with the overall requirements for land-based predators during both the
summer breeding period and other times of year, including the requirements for predators
which overwinter in the areas in which the fishery operates. It also noted that such
requirements may vary between subareas and this may require different management
approaches (Annex 6, paragraph 2.33).

3.14 The Scientific Committee recommended that WG-EMM explore the utility of
developing a general summer and winter schedule for each subarea, with summer covering
the period October to March and winter the period April to September. This would then better
facilitate consideration of the possible benefits of aligning operation of the fishery with spatial
and temporal aspects of local ecosystem operation.

3.15 The Scientific Committee recognised that the Olympic nature of the krill fishery meant
interpretation of seasonal fishing activity required careful consideration when evaluating
seasonal patterns and interactions and consideration of fishing season start date.

3.16 The Scientific Committee noted that establishment of an experimental fishing regime
whereby fishing would be concentrated in local areas in conjunction with an appropriate
predator monitoring program would facilitate evaluation of predator—fishery interactions.

Ecosystem effects of krill fishing

3.17 The Scientific Committee noted WG-EMM discussions (Annex 6, paragraphs 2.56
to 2.62) on krill flux across Area 48. It noted the importance of seasonal and interannual
variability in water circulation in space and time and its implications for krill flux across the
region and between SSMUs. The Scientific Committee noted that an estimate of the
variability of flux would be useful, and the importance of developing fine-scale four-
dimensional numerical circulation models that could better represent the temporal variability
and total flux of krill.

3.18 The Scientific Committee noted that when developing methods to quantify flux, there
would be a need to engage with scientists from outside the CCAMLR community, as well as
with experts from both WG-EMM and SG-ASAM, including to identify appropriate data to



further enhance understanding of flux and krill movement. It agreed that better understanding
of flux was an important medium-term (2 to 5 years) objective and that it would be valuable
to facilitate a workshop or symposium on the subject (Table 1).

3.19 The Scientific Committee welcomed information from the Antarctic Wildlife Research
Fund (AWR) about the recent funding of two research proposals that will enhance
understanding of flux.

3.20 The Scientific Committee noted that better understanding of ecosystem connectivity
was important for managing finfish fisheries as well as for managing krill fisheries. It noted
that enhanced understanding of connectivity could be facilitated by the use of fishing vessels
with appropriate acoustic instruments, whilst other information collected from research
vessels would also be vital. The Scientific Committee, therefore, requested that Members
interested in flux collaborate to help provide enhanced understanding and improved
management information.

Ecosystem monitoring and observation

3.21 The Scientific Committee noted WG-EMM discussions on ecosystem monitoring and
observation (Annex 6, paragraphs 2.63 and 2.82 to 2.94).

3.22  The Scientific Committee welcomed information from Argentina regarding results from
a recent survey to the north of the South Orkney Islands, detailing sampling of early krill larvae
(WG-EMM-16/51). It encouraged analysis of results and future reporting to WG-EMM.

3.23  The Scientific Committee endorsed recommendations (Annex 6, paragraph 2.90) that
the Scheme of International Scientific Observation (SISO) data reporting forms be modified
to collect data on salps by requesting observers to record whether salps were present or absent
in the 25 kg samples collected for the analysis of fish by-catch.

3.24 The Scientific Committee noted WG-EMM discussions on developing priority
variables (ecosystem Essential Ocean Variables — eEOVs) for observing dynamics and change
in Southern Ocean ecosystems. It agreed that interaction with the Southern Ocean Observing
System (SOOS) would be needed, particularly regarding the development of eEOVs
(Annex 6, paragraph 2.94).

Ecosystem interactions

3.25 The Scientific Committee noted WG-EMM discussions on ecosystem interactions
(Annex 6, paragraphs 2.95 to 2.125).

3.26  The Scientific Committee noted discussions (Annex 6, paragraphs 2.95 to 2.100) on
the retrospective analysis of antarctic tracking data (RAATD), sponsored by the Scientific
Committee on Antarctic Research (SCAR) Expert Group on Birds and Marine Mammals
(SCAR-EGBAMM). The workshop reviewed interim progress on habitat utilisation model
development and identifying areas of ecological significance (AES).



3.27 The Scientific Committee agreed that if RAATD analyses were to be used for
management advice, then the data, model and analyses should be reviewed by WG-SAM and
WG-EMM.

3.28 The Scientific Committee agreed the importance of considering krill consumption by
baleen whales in the development of an effective FBM regime (Annex 6, paragraph 2.118). It
noted the increasing numbers of humpback and fin whales in Bransfield Strait as one area
where consideration of cetaceans in FBM may be important. It noted that with a staged
approach to FBM, effects on cetaceans could be incorporated in the future but that temporal
lags due to cetacean life-history characteristics would need to be considered. It noted that
cetaceans may be good candidates for monitoring the ecosystem as a whole.

3.29 The Scientific Committee agreed that it would be valuable to receive regular updates
from the International Whaling Commission (IWC) on the status of whale populations
(Annex 6, paragraph 2.119) and noted the reciprocal interest from the IWC with regards to
CCAMLR data. It noted that the proposed Joint CCAMLR-IWC Workshop could provide a
basis for data sharing related to the krill-based ecosystem (Annex 6, paragraphs 6.3 to 6.7),
and to discuss areas of mutual interest.

CEMP and WG-EMM-STAPP

3.30 The Scientific Committee noted that nine Members working at 15 sites in Areas 48, 58
and 88 contributed data for 12 CCAMLR Ecosystem Monitoring Program (CEMP)
parameters on six species of krill-dependent predators for the 2015/16 breeding season.
Additional data have since been submitted by Ukraine and entered into the CEMP database.
Further data from the USA and France are also expected in the near future.

3.31 The Scientific Committee was advised that WG-EMM noted the analysis in
WG-EMM-16/45 presented plausible evidence for negative impacts of fishing on krill-
dependent predator performance in Subarea 48.1 and showed that previous assumptions about
a lack of such impact may not be supported (Annex 6, paragraph 2.144).

3.32 Some Members agreed with the findings of WG-EMM.

3.33 Other Members did not agree that existing data on predator performance indicate
plausible impacts from krill fishing.

3.34 The Scientific Committee welcomed the development of the camera network in
Subarea 48.1 for monitoring predators (Annex 6, paragraphs 2.147 to 2.149). It noted the
successful collaboration of multiple Members in establishing the network to support CEMP
and FBM efforts. The Scientific Committee also noted that the CEMP camera project expects
data from all cameras to be available following the 2016/17 field season. It noted that the
collaborative development of image analysis software, funded by the CEMP Fund, would
further enhance the value of the project to FBM.

3.35 The Scientific Committee requested that scientists participating in the development of
the CEMP camera network prepare and submit a paper to WG-EMM describing the
development of the network and the number and location of all cameras.
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Predator consumption

3.36  The Scientific Committee recalled that the goal of the Subgroup on Status and Trend
Assessment of Predator Populations (WG-EMM-STAPP) has been to estimate the
consumption of Antarctic krill (Euphausia superba) by the major air-breathing predators,
including pack-ice seals, fur seals, penguins and flying seabirds. It recognised that this is a
complex task, with three separate components of work: the first to assess large-scale
population abundance through surveys; the second to understand the foraging distribution of
those populations through tracking, and the third to develop bio-energetics models.

3.37 The Scientific Committee noted that recent advances include:

(1)  Work on assessing predator abundance. Some important developments in the last
five years include the first surveys of penguin populations in previously
unsurveyed regions, developing new methods for large-scale population
assessment and estimating non-breeding penguin populations.

(i)  Work to understand foraging distribution through tracking is being addressed
through current tracking and habitat modelling work supported by the CEMP
Fund (SC-CAMLR-XXXIV, Annex 6, paragraphs 6.8 and 6.9) and national
programs, and by the SCAR RAATD group. Following discussions with the
Secretariat, a postdoc, Dr V. Warrick-Evans, has now been employed by BAS to
fulfil the work supported under the CEMP Fund.

(iii) The development of bio-energetics models has been achieved for pack-ice seals
and penguins. Although the penguin bio-energetics model was developed for
Adelie penguins (Pygoscelis adeliae), it has been successively parameterised for
macaroni penguins (Eudyptes chrysolophus), and will shortly be used as a
general model for both penguins and flying seabirds.

3.38 The Scientific Committee noted the intention of WG-EMM-STAPP was now to
deliver broad-scale prey consumption estimates for pack-ice seals and penguins around
Antarctica by bringing together existing abundance data with bio-energetics models. This has
already been achieved for some species in some regions. Partitioning consumption into
smaller spatial units using habitat models should be feasible over a slightly longer time frame,
and this will continue through the SCAR RAATD and CEMP Fund habitat modelling work.

3.39 The Scientific Committee welcomed the substantial progress made by WG-EMM-
STAPP, given the magnitude of effort required for data collation and analysis (Annex 6,
paragraph 2.158). It noted the general lack of data on flying seabirds in the considerations of
WG-EMM-STAPP despite renewed attempts to estimate flying seabird abundance (Annex 6,
paragraph 2.156).

3.40 The Scientific Committee welcomed information from the Republic of Korea, which
has conducted GPS tracking to measure the foraging range, activity and diving depth of
chinstrap and gentoo penguins (P. papua) on King George Island since 2013/14. It also
welcomed reports that Korean scientists will deploy GPS-depth loggers on 10 Adélie
penguins at Cape Hallett in the Ross Sea as part of a preliminary study in 2016/17; this will
link with studies to investigate the spatial distribution of krill in the vicinity of Adélie
breeding sites along the Northern Victoria Land coast using the Korean research vessel Araon
in January and February 2018.
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Acoustic surveys

3.41 The Scientific Committee noted WG-EMM discussions (Annex 6, paragraphs 2.172
to 2.177) on the use of the random forest statistical method to classify icefish and krill echoes
from 38 and 120 kHz acoustic data. It noted that the results were part of a PhD project which
it was hoped would help inform fishing operations in the future.

3.42 The Scientific Committee endorsed recommendations (Annex 6, paragraph 2.191) that
the geographic distribution of net samples within a survey area, what type of net samples
(targeted or oblique) and how many net samples are required to provide a relevant krill
length-frequency distribution to parameterise the krill density estimates from acoustic
surveys, should be discussed by SG-ASAM.

3.43 The Scientific Committee also recommended that comparison of EK60 and ES70 data
from a single vessel over a common transect (WG-EMM-16/61) be considered by SG-ASAM
at its next meeting (Annex 6, paragraph 2.194).

Net haul data

3.44  The Scientific Committee noted SC-CAMLR-XXXV/BG/24 Rev. 1 which described a
freely available dataset of krill and salp density, compiled from c. 15 000 scientific net hauls.
The data are available via a website (which can be accessed via www.bas.ac.uk/project/krillbase/
or via the doi: http://doi.org/brg8). The database includes standardised krill density so it is
possible to include different sampling methods in the same analysis.

Feedback management
Feedback management — stage 1
Subarea-scale exploitation rates

3.45 The Scientific Committee reviewed the estimated potential, annual subarea-scale krill
exploitation rates considered by WG-EMM (Annex 6, paragraphs 2.202 to 2.205) and noted
that if the fishery continues to achieve the catch limits established in CM 51-07 and the
trigger limit in CM 51-01 continues to be fixed, the precautionary exploitation rate of 9.3%
agreed by CCAMLR might be exceeded in one out of every five years within Subarea 48.1,
but less frequently in Subarea 48.2.

3.46 A revised proposal by the Delegation of Ukraine (CCAMLR-XXXV/30) to increase the
trigger limit in Subarea 48.1, and enact trade-off strategies to offset increased catch allocations
by implementing protective measures for land-based predators such as coastal buffer zones, was
considered to fall under the remit of the Commission (paragraphs 3.72 to 3.74).
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Concentration of fishing effort

3.47 The Scientific Committee noted the increased levels of catch as well as the associated
numbers of hauls in Subarea 48.1 since 2013 (Annex 6, paragraph 2.215). Furthermore, the
Scientific Committee noted the non-random exploitation of fishing grounds, with the fishing
fleet repeatedly visiting fishing hotspots within the centre of the Bransfield Strait and the
northern section of the Gerlache Strait (Annex 6, paragraph 2.217). It recognised that there is
currently a lack of empirical data describing krill abundance and distribution in fishing
hotspots. The Scientific Committee noted that collection of acoustic data by fishing vessels to
estimate temporal changes in biomass and the integration of a move-on rule may reduce the
effects of local concentration of fishing effort.

Feedback management stages 1-2 — Subarea 48.1

3.48 The Scientific Committee noted discussions during WG-EMM pertaining to the
development of FBM in Subarea 48.1 (Annex 6, paragraphs 2.253 to 2.262). It thanked the
USA and its collaborators for the substantial amounts of analysis conducted to further
development of FBM in this subarea.

Feedback management stages 1-2 — Subarea 48.2

3.49 The Scientific Committee noted the work conducted by the proponents for FBM in
Subarea 48.2 (Annex 6, paragraphs 2.263 to 2.266) and thanked those that had developed the
analyses.

3.50 The Scientific Committee considered how resources could be committed to the
experimental framework in Subarea 48.2 to develop baseline data in the subarea (Annex 6,
paragraph 2.267). It noted that Subarea 48.1 is currently the preferred target subarea for the
krill fishery which also coincides with the location of where most monitoring data exists. The
Scientific Committee, therefore, advised the Commission that additional monitoring
capability will be needed if krill fishing management is to advance in Subarea 48.2.

General recommendations on feedback management

3.51 The Scientific Committee considered the request by WG-EMM to provide guidance
regarding prioritisation of FBM during WG-EMM-17 (Annex 6, paragraphs 2.280 and 2.285).
It agreed that FBM should be a priority next year, recognising that development of FBM
requires input from other groups within SC-CAMLR, such as SG-ASAM.

3.52 The Scientific Committee considered whether co-locating SG-ASAM and WG-EMM
in 2017 might facilitate the development of FBM. It also endorsed the need for greater
collaboration between industry, SG-ASAM and WG-EMM to deliver FBM. The Scientific
Committee agreed that clearly articulated questions, with realistic expectations and timelines,
were needed. It therefore requested that WG-EMM develop a detailed work plan and time
schedule to further the development of FBM.
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3.53 The Scientific Committee noted advice from WG-EMM that the collection of
appropriate acoustic information from fishing vessels was critical for both proposed FBM
approaches and highlighted that there was a need for SG-ASAM to continue its work program
for delivering the necessary acoustic procedures, data and information required.

3.54 The Scientific Committee recognised that, while data from calibrated echosounders is
preferable, acoustic information from non-calibrated echosounders can be valuable under
certain circumstances (SC-CAMLR-XXXIII, Annex 4, paragraph 3.1).

Conservation Measure 51-07

3.55 The Scientific Committee recalled its obligation to review and advise on CM 51-07,
which is due to lapse at the end of the 2015/16 fishing season. It noted discussions at
WG-EMM (Annex 6, paragraphs 2.225, 2.241 and 2.247 to 2.252) and WG-FSA (Annex 7,
paragraphs 8.1 to 8.24) as well as considering CCAMLR-XXXV/30, SC-CAMLR-XXXV/11,
BG/14, BG/36 and BG/37 which relate to this subject. The Scientific Committee also
considered SC-CAMLR-XXXV/BG/17 and BG/18 which contained information relevant to
its discussions on CM 51-07.

3.56 The Scientific Committee identified that the work to review CM 51-07 and provide
advice on the spatial distribution of the krill trigger level should be undertaken within the
context of developing FBM for the krill fishery. It noted that work on CM 51-07 is stage 1 of
FBM. The relationship of CM 51-07 to FBM is illustrated in Figure 1, which shows how
considerations by WG-EMM of approaches to FBM fit together to help progress the
development of FBM through the different stages identified by WG-EMM in 2013.

3.57 The Scientific Committee recalled the discussions from WG-EMM in 2011 and in
2013, which consolidated the staged approach to the development of the krill fishery. In those
discussions, it was envisaged that the fishery would be able to expand beyond the trigger level
once measures were in place to manage the potential spatial effects of fishing on krill
predators. Figure 2 (SC-CAMLR-XXX, Annex 4, Figure 4) illustrates the point that, as
knowledge improves and data become available, as well as having procedures in place to
spatially manage the fishery, then the level of uncertainty would be reduced and the fishery
could expand, while maintaining the same level of precaution. In 2013, this was consolidated
into the staged approach, where stage 1 was the approach currently encapsulated in
CM 51-07. Stage 2 would be where the fishery could expand beyond the trigger level using
new mechanisms to determine the new catch level. Stages 3 and 4 would be the
implementation of further developments in FBM that would enable effective spatial
management of the fishery at higher catch levels.

3.58 Figure 1 illustrates current considerations by WG-EMM and the Scientific Committee
in relation to the staged approach, recalling that the staged approach was adopted in 2013
(SC-CAMLR-XXXII, paragraph 3.15):

(1) stage 1 — continuation of the current trigger level and its spatial distribution
among subareas
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(i) stage 2 — an increase from the trigger level to a higher interim catch limit and/or
changes in the spatial distribution of catches that are adjusted based on decision
rules that take account of results from the existing CEMP and other observation
series

(iii) stage 3 — a further increase to a higher interim catch limit and/or changes in the
spatial distribution of catches that take account of results from an ‘enhanced’
CEMP and other observation series

(iv) stage 4 — a fully developed FBM strategy that is based on forecasts from
ecosystem models, may involve structured fishing and/or reference areas, and
includes catches up to the precautionary catch limit based on decision rules
taking account of enhanced CEMP and other observation series.

3.59 The Scientific Committee noted the significant progress in many aspects of this work.
The development of a risk assessment framework (WG-FSA-16/47 Rev. 1 and 16/48 Rev. 1
and SC-CAMLR-XXXV/BG/37) improves the implementation of stage 1 and could assist in
progressing FBM from stage 1 to stage 2. The current CM 51-07 was established using
information from scientific work in the 2000s and applied to the trigger level of
620 000 tonnes. It was recognised that the trigger level was established as a level that was
considered not to affect predators regionally, but that local effects on predators may occur if
the full trigger level was taken. The Scientific Committee noted the work on options for
stage 2 at WG-EMM (Annex 6, paragraphs 2.253 to 2.285) but that, if an option for stage 2 is
not progressed, then it may be desirable to undertake a scientific review of the trigger level
and, if possible, assess a new regional limit, based on available scientific data, and use the risk
assessment framework to establish a new set of local area catch limits. It was noted that this
would help progress the management arrangements towards stage 2 of the management of the
krill fishery.

3.60 The Scientific Committee noted that the development of the FBM procedure will
progress from spreading the risk of regional catch limits, as in the risk assessment framework,
to managing local areas and the effects of fishing directly through monitoring activities
specific to the requirements for detecting effects.

3.61 The Scientific Committee noted the discussion in the report of WG-EMM:

(i) the background and purpose of the trigger level and the agreement on the
previous advice provided by WG-EMM (Annex 6, paragraphs 2.247 to 2.249)

(if)  the establishment of the e-group to progress the risk assessment approach in time
for review by WG-FSA and the Scientific Committee this year (Annex 6,
paragraph 2.241).

3.62 The Scientific Committee endorsed the following advice of WG-EMM subject to the
discussion below:

(1)  continuing the current spatial allocation of the trigger level would offer an
opportunity for continued evaluation of the potential impacts to krill-dependent
predators of catching nearly 155 000 tonnes per year in the subarea (Annex 6,
paragraph 2.225)
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(i) in the future, risk analyses such as those envisioned for the review of CM 51-07
should be conducted on a regular basis, and the assumptions underlying such
risk assessments should be continually reviewed, and that these be added to the
standing work program of WG-EMM (Annex 6, paragraph 2.241)

(iii) a future revision of CM 51-07 should consider how catch limits could be
spatially and temporally apportioned within subareas to avoid negative impacts
on predator populations at smaller spatial scales, particularly in Subarea 48.1;
buffer zones could be considered as alternative or additional management
options (Annex 6, paragraph 2.252).

3.63 The Scientific Committee noted that all fishing will have impacts and that the advice
in paragraph 3.62(iii) needs to relate to the avoidance of significant negative impacts rather
than any impacts.

3.64 The Scientific Committee endorsed the following advice of WG-FSA subject to the
discussion below:

(i)  the risk assessment framework as presented in WG-FSA-16/47 Rev. 1 and 16/48
Rev. 1 for use as a tool for providing advice on the spatial distribution of the
trigger level (Annex 7, paragraph 8.21)

(if)  the risks associated with historical fishing patterns as well as those that may be
associated with plausible subdivisions of the trigger level (Annex 7, paragraph 8.22,
Tables 4 to 7, Figures 3 to 7)

(iii) the risk assessment model be further developed and that a standard way to
include or reject data be part of that development (Annex 7, paragraph 8.23)

(iv) a number of factors will be important to consider in revising CM 51-07, in
particular for distributing the trigger level, including factors influencing the krill
fishery, such as the spatial distribution of krill, conditions affecting the krill
fishery and the amount of the catch limit being taken.

3.65 The Scientific Committee congratulated those scientists that had contributed to the
development of the risk assessment framework (WG-FSA-16/47 Rev. 1, 16/48 Rev. 1 and
SC-CAMLR-XXXV/BG/37) for distributing the krill trigger level. It endorsed the use of the
risk framework as it provides a useful tool for providing advice with regard to CM 51-07.

3.66 The Scientific Committee noted that the risk assessment framework, as parameterised
and described in SC-CAMLR-XXXV/BG/37, provides advice about the distribution of the
catch trigger level between subareas, but also within subareas (Tables 2 and 3). It noted that
the model is flexible and can provide risk assessments at the scale of available data.

3.67 The process for using the risk assessment framework to distribute the catch throughout
a region results in a set of alphas, which are the proportions of the regional catch that would
be taken in each local area. These alphas are then combined with the regional limit, the trigger
level in this case, to give the local catch limits based on the outcomes of the risk assessment.
The regional catch limit is the catch that is unlikely to affect predators in the region. The
following steps are used to assess the risk of selected fishing patterns (a set of alphas) and the
steps to modify the fishing pattern so that the risk can be equivalent to the baseline risk:
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(i) quantify local area risks and the relative abundances of krill in each local area
(if)  establish the baseline for spreading risk, including:

(@) optimise fishing pattern to spread the risk
(b) assess the realised risk in each local area
(c) assess the baseline regional risk by summing the local realised risks

(i) select the fishing pattern (initial alphas for consideration), including by:

(@ subarea

(b) SSMU, and/or

(c) finer scale, e.g. buffer zones or specially protected areas to reduce local
realised risks, which could include temporary closed areas to protect
vulnerable colonies following periods of stress

(iv) assess the risks of the nominated fishing pattern, including the changes from the
baseline in:

(@ local realised risks
(b) regional risk

(v) steps to moderate the risk, including:

(@) monitoring to detect effects
(b) managing the effects directly
(c) scale alphas so the regional risk is equivalent to the baseline regional risk.

3.68 The Scientific Committee recalled the discussion of WG-EMM in 2011 on the spatial
distribution of the krill trigger level for Area 48 (SC-CAMLR-XXX, Annex 4,
paragraphs 2.66 to 2.97) and noted that progress had been made on collating advice on the
concentration of the fishery, the distribution of krill and the requirements of predators
(SC-CAMLR-XXX, Annex 4, paragraph 2.87). It also noted that the risk assessment
framework provides a means of examining whether a subdivision of the trigger level is
precautionary enough or over-precautionary (SC-CAMLR-XXX, Annex 4, paragraph 2.96).

3.69 The Scientific Committee noted that the risk assessment framework aims to minimise
the risk to predator populations of being inadvertently or disproportionally affected by the
krill fishery, according to the requirements of the preamble in CM 51-07 (SC-CAMLR-
XXXV/IBG/37). Assessment of overall regional risk can be done by comparing the specific
regional risk for the proposed catch distribution to a baseline regional risk.

3.70  For a nominated spatial distribution of catches, risk is the assessed relative probability
of local effects of fishing on krill or krill-dependent predators. This does not imply there is a
current negative effect of fishing.

3.71 The Scientific Committee also noted that the baseline is used to determine an ideal
distribution of the catch that will optimally spread the risks of effects of fishing on predators
and krill. The calculation utilises the following (SC-CAMLR-XXXV/BG/37):

(i)  the abundance of krill in the different locations
(i) an estimate of overall risk in each area and, if needed, also by season.
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The estimate of risk by area and season utilises the data for the risk factors in each area and
combines these using the method in WG-FSA-16/47 Rev. 1, which results in a risk scaled
between 0 and 1. The baseline scenario sets the fishing desirability of all areas to 1, i.e. that
the fishery operates across all areas with catches taken to best spread the risk (SC-CAMLR-
XXXV/BG/37).

3.72  The Scientific Committee recognised that the model for the risk framework was based
upon the best available scientific evidence (Annex 7, paragraph 8.19), and agreed that the
model should be reviewed periodically and data updated. It agreed that this should become a
regular part of the work of WG-EMM. The Scientific Committee recognised that future
revisions of the risk assessment framework would need to consider a variety of different
biological and physical datasets.

3.73 The Scientific Committee noted that risk is affected by a number of environmental
variables which are not included in the current risk framework. Notwithstanding, the
Scientific Committee agreed that the present model is a synthesis of the data currently
available.

3.74  The Scientific Committee further noted that future development of the risk assessment
framework, if suitable data were incorporated, had the potential to provide advice over the
short, medium and long term. It recognised that data collection for these different time periods
should start as soon as possible. It recommended that WG-EMM consider how best to
proceed with relevant data collation or collection and advised the Commission that this was a
high priority for WG-EMM.

3.75 The Scientific Committee agreed that the summer and winter risks to krill and krill
predators presented in Annex 7, Figure 3, are based on the best scientific evidence available
(Figure 3). The baseline risks are given in Table 4 (Annex 7, Table 4).

3.76 The Scientific Committee recognised that the baseline scenario from the risk
assessment (Table 2) provides an assessment of actual risk to the ecosystem. In contrast,
alternative scenarios (Tables 2 and 3) provided an assessment of relative risk. The risks
calculated for each fishing pattern in Tables 2 and 3 (Annex 7, Tables 5 and 6) are also actual
risks of those patterns. The relative change in local realised risks and the regional risk of each
scenario are presented in Table 5 (Annex 7, Table 7).

3.77 The risks calculated for each fishing pattern in Tables 2 and 3 are also actual risks of
those patterns. The relative change in local realised risks and the regional risk of each
scenario are presented in Table 5 (Annex 7, Table 7).

3.78 The Scientific Committee noted that comparisons with the risks associated with a
baseline distribution of the trigger level would provide a means of assessing how much the
risks of a scenario may deviate from an ideal distribution of catch that spreads the risks (see
SC-CAMLR-XXXV/BG/37).

3.79 Table 2 (Annex 7, Table 5) shows risk associated with changes in historical fishing
patterns. It summarises patterns observed in the past, and considers the risk of a possible
pattern where the fishery is solely concentrated in Bransfield Strait. The Scientific Committee
agreed that Table 2 demonstrates how, in recent years, the relative regional risk has increased
with the fishery concentrating more in Bransfield Strait.
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3.80 Table 3 (Annex 7, Table 6) shows several scenarios based on CM 51-07, with different
allocations of the proportional regional catch to subareas. The table shows that certain
scenarios have a higher regional risk because of catch being concentrated in areas where there
are higher concentrations of krill predators and juvenile krill. The adjusted catches to maintain
overall regional risk at the baseline level means that accumulation of risk from catches in the
high-risk areas is offset by catches in lower-risk subareas that would then have little or no
krill fishing. The table provides catch limits for each scenario for the area and subareas that
would keep the overall regional risk in line with the baseline risk.

3.81 The Scientific Committee also considered how the local realised risks of each scenario
have changed from the local realised risks of the baseline scenario, i.e. whether the local risks
have increased or decreased in their contributions to the regional risk. The contribution of
local areas (local realised risk) to the regional risk in the baseline scenario is given in Table 4
(Annex 7, Table 4).

3.82 The Scientific Committee agreed that the different scenarios were important, not just
for providing advice to the Commission, but also for informing industry and external bodies
such as eco-labelling corporations.

3.83 The Scientific Committee agreed that conveying details of the risk assessment
framework to industry was important and the workshop organised by the Association of
Responsible Krill harvesting companies (ARK) (scheduled for 22 October 2016) would be a
valuable opportunity for engagement with krill fishing companies.

3.84 The Scientific Committee encouraged Members to participate in further development
of the risk assessment method, including:

(i) the points raised by WG-EMM (Annex 6, paragraphs 2.228 to 2.244) and
WG-FSA (Annex 7, paragraphs 8.1 to 8.24)

(if)  reviewing the assessment of local risks through:

(@) further identification of critical areas for predators at smaller scales than
SSMUSs, such as through the development of foraging habitat maps for
predators or other analyses

(b) collection and analysis of data on krill abundance in critical areas for
predators

(iii) compiling other data that may be useful in identifying risks arising from
ecosystem variability and change

(iv) consideration of areas where there may be a high risk of fish larval by-catch.

3.85 Dr S. Kasatkina (Russia) noted that the available data on spatial patterns for krill,
predators and the fishery reflect processes at different spatial and temporal scales. The
acoustic surveys covered only short periods of fishing activity or may be provided outside of
this period (e.g. in Subarea 48.3). Estimates of total biomass that can be located in SSMUs
during fishing season under impact of krill flux should be compared with predator demand of
krill. It was recalled that 23 CEMP parameters covering three CEMP sites and three CEMP
species that forage in the Bransfield Strait were examined by the Scientific Committee in
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2011 in relation to Subarea 48.1. The Scientific Committee concluded that CEMP monitoring
parameters did not substantially overlap in time with the fishery and the CEMP data were
unlikely to reflect the immediate impact the fishery might have had (SC-CAMLR-XXX,
paragraph 3.18).

3.86 Dr Kasatkina noted that analysis of CEMP indices conducted during the intersessional
period has not revealed any impact of krill fishery to predators. It has revealed spatial
overlapping only. It is important to clarify how possible it is under the current level of fishing,
to reveal the impact of catch on the status of krill resources and the status of monitored
species or groups of krill-dependent predators.

3.87 Dr Kasatkina noted that methodical aspects of data collecting and processing from
acoustic surveys and scientific observations are constantly in the focus of the Scientific
Committee and its working groups (WG-EMM, WG-SAM, SG-ASAM) and accompanied by
standardised protocols. At the same time, methodical aspects of CEMP data collecting and
processing were not discussed by the working group in recent years. It is important to clarify
how designs of CEMP data sampling meet with predator distributions and its population
structure. However, analysis of structure and trends of CEMP indices should provide adequate
information to reveal response time between fleet activity and predator response and delineate
changes in CEMP indices caused by fleet activity and concurrent relationship between
predators.

3.88 Dr Kasatkina recalled that the trigger level for the krill fishery in Area 48
(620 000 tonnes) corresponds to the value of the maximum historical catch achieved during
the 1980s and reflects neither the status of the krill stock and predators in the past nor the
current status of the krill stock and predators. She noted that there is no scientific-based
argument for the trigger level, and it is necessary to clarify reference points for management
of the krill fishery in Area 48. Risk assessment should be based on adequate information. It is
necessary to clarify target points for predator population state and these points should be used
as the base for krill fishery management.

3.89 In considering CCAMLR-XXXV/30, the Scientific Committee recalled that CM 51-07
was a useful interim mechanism to distribute the catch trigger level without the need to know
the exact krill distribution and the precise impact on krill predators and that the Commission
had already agreed that FBM was the most appropriate way forward for managing krill catch
levels (CCAMLR-XXVIII, paragraph 4.21).

3.90 The Scientific Committee noted that subarea trigger allocations equivalent to those
proposed in CCAMLR-XXXV/30 had been used as a plausible scenario in the risk assessment
framework (WG-FSA-16/47 Rev. 1, 16/48 Rev. 1 and SC-CAMLR-XXXV/BG/37).

3.91 The Scientific Committee noted that the current catch allocation to Subarea 48.1 was
valuable as it appeared to represent a level whereby signals from CEMP might become
apparent, now that CEMP had been established for a number of decades. It also noted
however, that impacts on predators were not universally apparent, largely because designed
experimental fishing experiments had not yet been implemented.

3.92 The Scientific Committee noted SC-CAMLR-XXXV/11 and BG/14. It recognised that
physical changes in the environment, including both directional climate change and natural
climate variability, increased the complexity of managing the krill fishery in Area 48,
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particularly at small spatial and temporal scales. It also noted that physical and biological
monitoring data are often not available until part way through a fishing season and are usually
not analysed until later in the season. These factors further increase the complexity of fishery
management.

3.93 The Scientific Committee noted that the fishing fleet generally adapted to the
prevailing environmental conditions and to the associated distribution of krill. It noted that
this impacted upon how the fishery operated in both existing areas and in new areas, creating
additional challenges to management. The Scientific Committee agreed that management
uncertainty associated with environmental variability necessitated that the krill fishery be
managed with appropriate levels of precaution.

3.94 The Scientific Committee noted that during 2015/16, seasonal sea-ice extent during
the early part of the krill fishing season was greater than the long-term median sea-ice extent.
It noted that gentoo penguins showed reduced breeding performance at Biscoe Point and Port
Lockroy and that gentoo mortality events of chicks occurred at Biscoe Point, Cuverville
Island and Neko Harbour. Based on the information contained in SC-CAMLR-XXXV/BG/14,
the Scientific Committee noted that the most plausible explanation for these events was the
unusual environmental circumstance that impacted foraging conditions.

3.95 The Scientific Committee noted that available monitoring data from nearby locations
could provide additional information to help explain the events observed. Remote cameras at
Cierva Cove and moored acoustic Doppler current profilers (ADCPs) in the Gerlache Strait
might provide further information. The Scientific Committee requested that Members with
relevant data submit analyses to WG-EMM as soon as practical.

3.96 In the interim, while analyses are being undertaken, the Scientific Committee
recommended that a temporary one-year closure around the colonies where the gentoo
mortality events occurred would be a reasonable response to allow the colonies to recover.
The Scientific Committee recognised that such temporary closures were consistent with
feedback based on environmental conditions.

3.97 The Scientific Committee recalled previous discussions on the need to understand the
confounding effects of harvesting and environmental variation (SC-CAMLR-XXII,
paragraph 3.12) and that in the context of uncertainty, the Scientific Committee should seek
advice from the Commission about the policy of how management should proceed when a
significant change was detected, but that no single causal factor could be attributed.

3.98 The Scientific Committee agreed that plausible management procedures that would
provide protection for gentoo penguins under conditions of environmental uncertainty
included temporary area closures or coastal buffers. It recognised that such procedures would
also protect other species and could provide important conservation benefits.

3.99 The Scientific Committee also recalled that one possible method that may assist in the
separation of confounding effects of harvesting and environmental variation would be the
establishment of an experimental fishing regime whereby fishing would be concentrated in
local areas in conjunction with an appropriate predator monitoring program (SC-CAMLR-
XXII, paragraph 3.12).

21



3.100 The Scientific Committee recognised that if seasonal coastal buffers were
implemented, then the size of the buffer was a critical issue. It also recognised that coastal
buffers would not only protect foraging opportunities for land-based predators, but also
protect juvenile fish from being caught as by-catch by krill trawlers.

3.101 The Scientific Committee agreed that in the absence of any empirical data dictating the
most effective size of buffer zones, the implementation of any such buffers should be time-
limited and conditional upon additional work to quantify risk.

3.102 The Scientific Committee noted that spatial concentration of krill catches is now
taking place, including in the summer months and in near-shore areas where krill-dependent
species forage (SC-CAMLR-XXXV/BG/14). It recognised that concentration is occurring at
spatial scales smaller than SSMUs and that concentration occurs repeatedly in some areas.

3.103 The Scientific Committee noted that SC-CAMLR-XXXV/BG/17, submitted by the
Antarctic and Southern Ocean Coalition (ASOC), requests CCAMLR to consider various
issues related to CM 51-07. These include reducing concentration of fishing, reduction in
fishery—predator overlap and maintenance of krill stocks, so that depletion due to harvesting
does not occur.

3.104 The Scientific Committee also considered SC-CAMLR-XXXV/BG/18, submitted by
ASOC, which poses a number of questions to CCAMLR. These include how CCAMLR
might engage more effectively with the fishing industry and how the development of FBM
might link with the process of establishing marine protected areas (MPAS) in Domain 1.

Advice

3.105 Following a wide-ranging discussion concerning the risk assessment framework
(WG-FSA-16/47 Rev. 1, 16/48 Rev. 1 and SC-CAMLR-XXXV/BG/37), the Scientific
Committee endorsed the framework to assess and advise the Commission of the risks
associated with spatial distributions of catches.

3.106 Based on the results of the risk assessment, the Scientific Committee agreed that the
risks of localised effects of fishing were increasing and that CM 51-07 should continue for a
minimum period of three years. It noted that Tables 2 and 3 could be used to help determine
the distribution of catches that would reduce the risk of the current fishery causing localised
effects as it expands towards the trigger level.

3.107 The Scientific Committee recognised that CM 51-07 and the risk assessment
framework contribute towards the development of FBM. It also noted that the approach was
an initial step towards setting local krill catch limits with a scientific basis. The Scientific
Committee recognised that the involvement of industry, including through ARK, would be
important to the success of FBM.

3.108 The Scientific Committee agreed that the risk assessment framework was based upon
the best available scientific evidence, but that a program of work was needed to enhance the
framework, including incorporation of new data as it becomes available. The Scientific
Committee advised the Commission that the program of work was urgent, as analyses
undertaken at WG-EMM and WG-FSA had shown that risks to the ecosystem associated with
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the krill fishery were increasing, particularly in Subarea 48.1 (Table 2). It further advised the
Commission that data on effects of fishing on the predators were insufficient in many areas
where the fishery now operated.

3.109 The Scientific Committee agreed that there is a need to be able to determine when
fishing is likely to have impacts on the ecosystem. It recognised that the krill decision rule
(allowing 75% escapement) was based on theoretical considerations and there was a need to
move the decision rule towards a scientific basis with a precautionary approach in the interim.

3.110 The Scientific Committee further advised the Commission that risks associated with
the concentration of catches, particularly in coastal areas and during the predator breeding
season, might be offset by apportioning the catch at smaller spatial or temporal scales than the
subarea scale (paragraph 3.77). Other mechanisms for reducing risks include the use of
coastal buffer zones.

3.111 The Scientific Committee recommended that the risk assessments be updated each
year, including new data as it becomes available from monitoring and/or re-analyses, in order
to update the advice on the risks of an expanding fishery and to enable regular reviews and
updates of CM 51-07 or other management measures related to krill.

3.112 The Scientific Committee noted that socioeconomic factors may be an important
element in the management of marine living resources, and requested that the Commission
provide advice as to whether such factors should also be considered by the Scientific
Committee.

Fish resources
Icefish assessments
Champsocephalus gunnari in Subarea 48.3

3.113 Details of this fishery and the stock assessment of mackerel icefish (Champsocephalus
gunnari) are contained in the Fishery Report (www.ccamlr.org/node/75667), and discussion
by WG-FSA is in Annex 7, paragraphs 3.5 to 3.8.

3.114 The fishery for C. gunnari in Subarea 48.3 operated in accordance with CM 42-01 and
associated measures. In 2015/16, the catch limit for C. gunnari was 3 461 tonnes. Fishing
early in the season was conducted by one vessel using midwater trawls and the total reported
catch was 2 tonnes as of 14 September 2016.

3.115 Dr E. Barrera-Oro (Argentina) noted that, to date, the catches in the current season had
been only 2 tonnes, much below the 3 461 tonne catch limit. Low catches were also recorded
in the majority of recent years. He commented that, as had been noted in previous CCAMLR
meetings, the difference in the catches between pelagic trawl to which the fishery was
restricted, and the bottom trawl used to conduct the demersal biomass survey, may account
for some of the discrepancy between potential catch and realised catch. However, more than
two decades ago, using the same pelagic gear, the commercial fishery obtained catches closer
to the levels of the established catch limits. In 2015, Scientific Committee had noted that the
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inability of the fishery to achieve the catch limit was a result of the lack of effort exerted by
the fishery. Dr Barrera-Oro asked if this was the result of a lack of interest by the fishery.

3.116 Dr Darby confirmed that low amounts of fishing effort were still being deployed in
Subarea 48.3 and the combination, with the lack of pelagic icefish in the areas fished, has
resulted in a very low uptake of quota by the fishery. Only one vessel had fished up to the
time of the 2016 meeting, trawling for 72 hours, which compared to a total average vessel
trawling time of 1 500 hours per season during the early 2000s when the uptake of the catch
limits was higher.

3.117 Dr Barrera-Oro also noted that it was generally considered that icefish could not be
distinguished from krill in the commercial vessel acoustic signals. However, the results from
an acoustic analysis of data collected on a commercial fishing vessel in Subarea 48.3,
described in WG-EMM-16/23, had outlined a potential method for discriminating icefish
using random forest techniques and he asked whether this information would be provided to
the industry.

3.118 Dr Darby noted that the paper presented to WG-EMM-16 resulted from a fishing
industry sponsored PhD study. The intention was to try to help the industry improve their
catchability for icefish, although the technique was statistically complex. He also highlighted
the research conducted by Chile in 2016 in Subarea 48.1 (WG-SAM-16/19), which also
indicated that current vessel technology may help in detecting the presence of icefish in the
water column.

Management advice

3.119 The Scientific Committee noted that there would be a new survey of the resource
conducted in 2017 and recommended that the catch limit for C. gunnari in Subarea 48.3 of
2 074 tonnes for 2016/17 be carried forward.

C. gunnari in Division 58.5.1
3.120 There was no fishery for icefish for C. gunnari in Division 58.5.1 in 2015/16.

3.121 A short-term assessment of C. gunnari in Division 58.5.1 was conducted after the
2015 icefish-specific biomass survey PIGE (Polsson des GlacEs) (WG-FSA-16/53). The area
in the south of the survey strata appears to have consistently higher catch rates than in
previous years across the three POKER surveys (WG-FSA-14/07).

3.122 A short-term assessment of C. gunnari in Division 58.5.1 was conducted after the
removal of a high-abundance haul outlier to estimate the demersal biomass of C. gunnari in
this division. The bootstrap estimated the mean demersal biomass at 81 302 tonnes for the
northeast shelf and O tonnes for the Skiff Bank, with a one-sided lower 95% confidence
interval of 49 268 tonnes for the northeast shelf. The harvest control rule, which ensures 75%
biomass escapement after a two-year projection period, yielded a catch limit of 12 130 tonnes
for 2016/17.
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3.123 Scientific Committee noted that France intended to conduct a pelagic trawl fishery for
C. gunnari in Division 58.5.1 in the 2016/17 CCAMLR season.

Management advice

3.124 The Scientific Committee agreed that a catch limit of 12 130 tonnes for C. gunnari in
Division 58.5.1 in 2016/17 would be consistent with the CCAMLR decision rules.

C. gunnari in Division 58.5.2

3.125 Details of this fishery and the stock assessment of C. gunnari are contained in the
Fishery Report, and discussion by WG-FSA is in Annex 7, paragraphs 3.16 to 3.22.

3.126 The fishery for C. gunnari in Division 58.5.2 operated in accordance with CM 42-02
and associated measures. In 2015/16, the catch limit for C. gunnari was 482 tonnes. Fishing was
conducted by one vessel and the total reported catch up to 14 September 2016 was 469 tonnes.

3.127 Australia conducted a random stratified trawl survey in Division 58.5.2 during April
2016 (WG-FSA-16/23). The density of C. gunnari was five times that of 2015 and nearly
three times the average.

3.128 A short-term assessment was conducted using the generalised yield model (GYM),
with a one-sided bootstrap lower 95% confidence bound of total biomass of 3 955 tonnes of
ages 1+ to 3+ fish from the 2015 survey and fixed model parameters. Estimates of yield
indicated that 561 tonnes of C. gunnari could be taken in 2016/17 and 402 tonnes in 2017/18,
allowing 75% escapement of biomass after two years.

Management advice

3.129 The Scientific Committee recommended a catch limit for C. gunnari in
Division 58.5.2 in 2016/17 of 561 tonnes and of 402 tonnes in 2017/18.

Toothfish assessments
Dissostichus eleginoides in Subarea 48.3

3.130 Details of this fishery and the stock assessment of D. eleginoides are contained in the
Fishery Report, and discussion by WG-FSA is in Annex 7, paragraphs 3.23 and 3.24.

3.131 The fishery for D. eleginoides in Subarea 48.3 operated in accordance with CM 41-02
and associated measures. In 2015/16, the catch limit for D. eleginoides was 2 750 tonnes. Fishing
was conducted by six vessels using longlines and the total reported catch was 2 195 tonnes.
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Management advice

3.132 The Scientific Committee noted that its previous advice for D. eleginoides in
Subarea 48.3 is biennial, and that the catch limit in 2016/17, as specified in CM 41-02, is
2 750 tonnes.

D. eleginoides in Subarea 48.4

3.133 Details of this fishery and the stock assessment of D. eleginoides are contained in the
Fishery Report, and discussion by WG-FSA is in Annex 7, paragraphs 3.25 and 3.26.

3.134 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 2015/16 was
47 tonnes. The total reported catch by two vessels was 41 tonnes.

Management advice

3.135 The Scientific Committee noted that its previous advice for D. eleginoides in Subarea 48.4
is biennial, and that the catch limit in 2016/17, as specified in CM 41-03, is 47 tonnes.

D. mawsoni in Subarea 48.4

3.136 Details of this fishery and the stock assessment of D. mawsoni are contained in the
Fishery Report, and discussion by WG-FSA is in Annex 7, paragraphs 3.27 to 3.33.

3.137 The fishery for D. 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 2015/16 was
39 tonnes. The total reported catch by two vessels was 28 tonnes.

3.138 Noting that the observed short residence time for tagged D. mawsoni on the seamounts
in Subarea 48.4 is similar to other D. mawsoni seamount stocks, the biomass estimate for
D. mawsoni in Subarea 48.4 was calculated limiting tag availability to three years at liberty as
agreed at WG-FSA-16 (Annex 7, paragraph 3.30). A geometric mean of the relatively short
time assessment series was used as the basis for the final stock abundance of 1 000 tonnes. At
a harvest rate of y = 0.038, this would indicate a 2016/17 yield of 38 tonnes for D. mawsoni in
Subarea 48.4.

Management advice

3.139 The Scientific Committee recommended that the catch limit for D. mawsoni in
Subarea 48.4 should be set at 38 tonnes for 2016/17.
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D. eleginoides in Subarea 58.6 and Divisions 58.5.1 and 58.5.2
D. eleginoides in Division 58.5.1

3.140 Details of this fishery and the stock assessment of D. eleginoides are contained in the
Fishery Report, and discussion by WG-FSA is in Annex 7, paragraphs 3.132 to 3.136.

3.141 The fishery for D. eleginoides in Division 58.5.1 is conducted in the French exclusive
economic zone (EEZ). In 2015/16, the catch limit for D. eleginoides was 5 300 tonnes.
Fishing was conducted by seven vessels using longlines and the total reported catch up to
31 July 2016 was 3 814 tonnes.

3.142 The Scientific Committee noted an updated stock assessment of D. eleginoides within
the French EEZ in Division 58.5.1, which included new von Bertalanffy growth parameters
and catch-at-age data, a new tag shedding rate parameter and the inclusion of estimated
removals due to depredation.

Management advice

3.143 The Scientific Committee noted that the catch limit set by France of 5 050 tonnes in
2016/17 was consistent with the CCAMLR decision rules in the model runs presented.

3.144 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
2016/17.

D. eleginoides in Division 58.5.2

3.145 Details of this fishery and the stock assessment of D. eleginoides are contained in the
Fishery Report.

3.146 The fishery for D. eleginoides in Division 58.5.2 operated in accordance with
CM 41-08 and associated measures. In 2015/16, the catch limit for D. eleginoides was
3 405 tonnes. Fishing was conducted by four vessels using bottom trawls and longlines, and
the total reported catch up to 14 September 2016 was 1 341 tonnes.

Management advice

3.147 The Scientific Committee noted that its previous advice for D. eleginoides in
Division 58.5.2 is biennial, and that the catch limit in 2016/17, as specified in CM 41-08, is
3 405 tonnes.
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D. eleginoides in Subarea 58.6 (French EEZ)

3.148 Details of this fishery and the stock assessment of D. eleginoides are contained in the
Fishery Report, and discussion by WG-FSA is in Annex 7, paragraphs 3.137 and 3.138.

3.149 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. In 2015/16, the
catch limit for D. eleginoides was 1 000 tonnes. Fishing was conducted by seven vessels
using longlines and the total reported catch up to 31 July 2016 was 534 tonnes.

3.150 The Scientific Committee noted an updated stock assessment of D. eleginoides at
Crozet Islands (Subarea 58.6 inside the French EEZ), which included, inter alia, estimates of
whale depredation and new von Bertalanffy growth parameters estimated from Kerguelen age
data.

Management advice

3.151 The Scientific Committee noted that the catch limit set by France of 1 300 tonnes in
2016/17 was consistent with the CCAMLR decision rules.

3.152 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
2016/17.

Fish and invertebrate by-catch

3.153 The Scientific Committee noted discussions by WG-FSA around fish by-catch in the
krill fishery based on a review using data from SISO and commercial data (WG-FSA-16/04;
Annex 7, paragraphs 6.1 to 6.4), showing that the estimated total annual mass of fish by-catch
in a 300 000 tonnes krill fishery would be 370 tonnes, comprising 40% C. gunnari and 30%
Lepidonotothen larseni.

3.154 The Scientific Committee recalled that the discussions around the need to progress the
issue of fish by-catch in the krill fishery have been held for many years, and that, as this item
is fragmented across several working groups, progress has been slow. It welcomed the review
and noted that this review summarised the location of fish by-catch in the krill fishery and
made progress on an issue that has not progressed for a long time.

3.155 The Scientific Committee noted that the catches of fish were predominantly <10 cm
and the same species and size classes as those reported in the diet of krill-dependent
predators. The Scientific Committee recalled that scaling up total fish by-catch estimates from
observer samples from continuous trawl vessels may not reflect the catch period (see
Annex 6, paragraphs 2.18 to 2.22). It concluded that the systematic data collection of fish
by-catch in the krill fishery now allows to quantify fish by-catch, and may enable more
effective monitoring of population dynamics of those finfish species taken in the krill fishery.
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3.156 The Scientific Committee noted that WG-FSA-16 highlighted the need for correct
species identifications in finfish by-catch, including for the early juvenile stages of species
that closely resemble each other (e.g. ocellated icefish (Chionodraco rastrospinosus) and
crocodile icefish (C. hamatus)), for which correct identification remains difficult. It
encouraged Members to continue to refine tools available to vessels and observers to provide
accurate identification and quantification of by-catch.

3.157 The Scientific Committee requested that the Secretariat provide an annual update on
finfish by-catch in the krill fishery to WG-FSA.

3.158 The Scientific Committee further suggested a workshop focussing on fish by-catch in
fisheries to progress work on spatial and temporal patterns. In view of the discussions on krill
and the risk analysis model (paragraphs 3.55 to 3.111), a focus workshop should be
considered in the short-term, rather than medium-term, time frame in order to contribute to
the risk assessment.

3.159 The Scientific Committee considered work that examined potential relationships
between historic fishing on nototheniid taxa and Antarctic shag (Phalacrocorax
bransfieldensis) by studying shag diets (WG-EMM-16/P09). The results were consistent with
observations by the US AMLR Program and the German demersal fish program around the
South Shetland Islands over a period of 30 years. The Scientific Committee noted the
suggestion by WG-FSA-16 (Annex 7, paragraph 6.5) that tagging marbled rockcod
(Notothenia rossii) recruits on their way to the offshore adult population could improve
understanding of their two-stage life cycle.

3.160 Dr Barrera-Oro thanked the Scientific Committee for considering this work. He noted
that Argentina had previously used a tagging program on juvenile specimens of N. rossii, a
stock going through recovery, but not using electronic tags. This work primarily contributed
to the validation of ageing of N. rossii. He thanked WG-FSA for the suggestion on how to
develop this research further, but highlighted that, as the South Shetland Islands
(Subarea 48.1) are currently closed to finfish fisheries, tag recaptures would be entirely reliant
on research cruise vessels.

3.161 The Scientific Committee acknowledged that, should tagging of fish in this region be
considered further, any such programs would need to be linked to other national programs to
maximise the potential for recovery of tagged fish.

3.162 The Scientific Committee noted work on skates around the Kerguelen Plateau
(WG-FSA-16/P03) and results from a by-catch data collection plan in the Ross Sea (Annex 7,
paragraph 6.7) before considering discussions by WG-FSA-16 on CM 33-03. It noted that the
discrepancy between the spatial scales applying to catch limits for Dissostichus spp. and
by-catch in fisheries for Dissostichus spp., can result in a lack of clarity on the actual by-catch
limit for a research block, as well as catch limits for by-catch actually being higher than the
target species in some areas, without any formal assessments supporting these limits (Annex 7,
paragraphs 6.11 to 6.15).

3.163 The Scientific Committee endorsed the recommendation from WG-FSA-16 (Annex 7,
paragraph 6.14) to remove the absolute limits and applying percentage thresholds, including
extending the 16% catch limit in place for Macrourus spp. to the category ‘all other species
combined’, so that by-catch limits are:
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(i) skates and rays: 5% of the catch limit of Dissostichus spp.
(i)  Macrourus spp.: 16% of the catch limit for Dissostichus spp.
(iii) all other species combined: 16% of the catch limit for Dissostichus spp.

3.164 The Scientific Committee recognised that other consequential changes, including to
move-on rules, would need to be introduced into CM 33-03 and that careful scrutiny for
consistency with rules applying within management areas needs to be employed.

3.165 The Scientific Committee agreed to the request by WG-FSA that the Secretariat
separately report by-catch of sleeper sharks in compiling Fishery Reports to enable
monitoring whether retention of infrequently caught dead sleeper sharks (Somniosidae) can
potentially trigger a by-catch limit in management areas with low catch limits for
Dissostichus spp.

3.166 The Scientific Committee noted that CM 23-04 states ‘The catch of all target and
by-catch species must be reported by species’. Catches of some taxa are, however, often
reported at genus or family level as in many species it is difficult to identify to species level,
and recommended that the relevant wording in CM 23-04 “The catch of all target and by-catch
species must be reported by species’ be changed to ‘The catch of all target and by-catch
species must be reported by species, or to the lowest taxonomic level possible (e.g. species or
genus)’.

3.167 The Scientific Committee noted discussions by WG-FSA-16 (Annex 7, paragraph 6.21)
on current CCAMLR data collection methods and protocols, and endorsed the
recommendation that the Secretariat use an e-group that includes national technical
coordinators and representatives from those Members that submit commercial fishing data to
the Secretariat to discuss changes to all CCAMLR data collection forms.

New and exploratory finfish fisheries
Exploratory fishery notifications in 2016/17

3.168 Members’ notifications to fish in exploratory fisheries for Dissostichus spp. in 2016/17
were presented in CCAMLR-XXXV/BG/05 Rev. 1. The Scientific Committee agreed that
such a paper on fishery notifications may not be necessary in the future, since the CCAMLR
website (www.ccamlr.org/en/fishery-notifications/notified) provides up-to-date information
regarding Members’ participation in new and exploratory fisheries, and also contains links to
associated metadata such as vessel details.

Making activities targeting toothfish consistent
with CCAMLR’s regulatory framework

3.169 CCAMLR-XXXV/14 and BG/09 presented a proposal to make research fishing
activities that target toothfish consistent within CCAMLR’s regulatory framework. This work
followed a paper presented by the Chair of the Scientific Committee last year (CCAMLR-
XXXIV/17 Rev. 1), and an agreement by the Commission that there were analogous research
activities targeting toothfish that have the same review process but are either conducted under
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conservation measures, or under an agreement by the Commission, which is only captured in
its report text. Given the confusion and lack of transparency this can cause, the Commission
had requested that the Secretariat work with Members in the intersessional period to resolve
this inconsistency through the revision of existing conservation measures and the creation of
new conservation measures (CCAMLR-XXXIV, paragraph 9.21).

3.170 The proposals in CCAMLR-XXXV/14 and BG/09 indicated that, in general, all
necessary components for resolving inconsistencies already exist within the current
conservation measures. Some small changes would be required, e.g. to the preliminary
paragraphs of CM 21-02 such that this conservation measure applies to all research activities
targeting toothfish, along with the establishment of a clear hierarchical structure between
conservation measures. In addition, the annex in CM 24-01 would be moved into CM 41-01.

3.171 The Scientific Committee agreed that the proposed changes would:

(i) increase the transparency in the scientific advice provided by the Scientific
Committee and its working groups

(if) increase the efficiency of the Scientific Committee and its working groups via
the establishment of a single framework for evaluating research activities in
accordance with Avrticle 11

(iii) allow for a broader consideration of ecosystem effects of fishing.

3.172 The Scientific Committee agreed that a common approach to reviewing and managing
research oriented to the following points (CM 21-02, paragraph 1ii) would assist the Scientific
Committee in giving consistent and transparent advice on the research that will contribute to:

(1) evaluation of the distribution, abundance and demography of the target species,
leading to an estimate of the fishery’s potential yield

(it)  review of the fishery’s potential impacts on dependent and related species

(iii) allowing the Scientific Committee to formulate and provide advice to the
Commission on appropriate harvest catch levels, as well as effort levels and
fishing gear, where appropriate.

3.173 Dr Kasatkina noted that the CCAMLR regulatory framework was the subject of
discussion during the Commission last year (CCAMLR-XXXIV, paragraphs 9.11 to 9.21) and
focused on the following proposals that were taken:

(i) It was suggested that a glossary of terms that describes the nomenclature and
terminology would be beneficial in establishing a common understanding among
Members. It also was suggested that a mechanism or procedure, utilising the
agreed terminology, be established to support the revision and adoption of
conservation measures (CCAMLR-XXXIV, paragraph 9.14).

(i) A workshop for more detailed consideration regulatory framework and by
streamlining fishery was suggested. The report of this workshop should be
presented for consideration by WG-EMM and WG-FSA (CCAMLR-XXXIV,
paragraph 9.17).
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3.174 Dr Kasatkina noted that the above mentioned proposals were not taken.

3.175 The Scientific Committee noted that the proposal had been circulated to all Members
participating in exploratory fisheries intersessionally for comments and referred the issue to
the Commission.

3.176 The Scientific Committee noted that the proposed changes may also require the
re-categorisation of some areas in which directed fishing on taxa is currently prohibited
(CM 32-02, Annex 32-02/A).

3.177 The Scientific Committee recommended that the species being targeted be specified
(i.e. D. mawsoni or D. eleginoides) in the title and text of conservation measures, rather than
Dissostichus spp. that is currently present in all relevant conservation measures. This change
will provide clarity to the Commission and any external parties on which species was being
targeted and managed in particular areas. For example, in CM 41-09, which specifies the
limits for the exploratory toothfish fishery in Subarea 88.1, ‘Dissostichus spp.” would be
replaced with ‘D. mawsoni’. In this case, for the purpose of CMs 23-07 and 23-04, any
D. eleginoides caught would count towards the overall catch limit for D. mawsoni, and
‘by-catch species” would be defined as any species other than Dissostichus spp.

Long-distance movements of toothfish

3.178 The Scientific Committee noted that the report on long-distance movements of tagged
D. eleginoides and D. mawsoni (WG-FSA-16/25 Rev. 1) was a useful summary to inform stock
hypotheses, and that the Secretariat should present such a summary biennially to WG-FSA.

Local biomass estimates of D. mawsoni and D. eleginoides

3.179 The Scientific Committee noted that WG-SAM and WG-FSA had developed a
common approach to estimate local biomass in research blocks in Subareas 48.6 and 58.4.
This approach included estimating biomass using a CPUE by seabed area analogy method and
a Chapman tag-recapture estimator (Annex 5, paragraph 2.28). These two methods were used
in WG-FSA-16/27 to estimate biomass in each research block. Based on these biomass
estimates, catch limits were calculated by multiplying each estimate by the 4% exploitation
rate. The resulting catch limits were presented in Annex 7, Table 1. The Scientific Committee
recalled that in the past the lower of the two values had been used in formulating advice
(SC-CAMLR-XXXIII, Annex 7, paragraph 5.123iv).

3.180 The Scientific Committee noted that during WG-FSA-16, biomass was estimated for
the new proposed research block in Division 58.4.1 (research block 5841 6) as well as for the
survey areas in Subareas 48.2 and 48.4. The Scientific Committee noted that after the
WG-FSA-16 meeting, checks of the calculations established that the total seabed area, instead
of the fishable seabed area, had been used in the calculation of toothfish biomass. The revised
estimates were presented to the Scientific Committee in SC-CAMLR-XXXV/BG/38 Rev. 1.

3.181 The Scientific Committee thanked the Secretariat for the considerable amount of work
done on developing the biomass estimates for WG-FSA and also for the timely correction of
the estimates produced during WG-FSA-16.
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3.182 The Scientific Committee noted that:

(i)  biomass estimates using a CPUE by seabed area analogy method and a Chapman
tag-recapture estimator were point estimates with likely bias and no measure of
precision

(i) often large differences exist between biomass estimates for D. mawsoni when
calculated using the agreed CPUE by seabed area analogy method and the
Chapman tag-recapture estimator

(iii) the proposed catch limits in several research blocks were substantially lower
than those in previous seasons

(iv) such areduction in catch limits may compromise existing research plans in some
areas.

3.183 The Scientific Committee noted that, for the reasons listed above, WG-FSA-16 had
been unable to reach consensus on most research catch limits in Subareas 48.6 and 58.4
(Annex 7, paragraphs 4.31 to 4.33).

3.184 Given the uncertainties associated with the current biomass estimates and the disparity
between the results of the two methods, the Scientific Committee recommended that research
catch limits from the 2015/16 season be brought forward to the 2016/17 season.

3.185 The Scientific Committee agreed that this ‘roll-over’ of current catch limits should
apply to the forthcoming season only, and not constitute a precedent for future situations
where there is disagreement between methods for calculating catch limits.

3.186 The Scientific Committee also agreed that where WG-FSA provides alternative advice
regarding research catch limits, these alternatives be supported with scientific rationale to
allow the Scientific Committee to evaluate each option.

3.187 The Scientific Committee requested that WG-SAM and WG-FSA:

(i) evaluate how species- or area-specific factors may influence biomass estimates
by the CPUE by seabed area analogy method and a Chapman tag-recapture
estimator

(i) develop approaches to incorporate uncertainty associated with biomass
estimates, including through bootstrapped estimates

(iii) develop approaches to determine the more appropriate method, or develop an
approach that can combine CPUE by seabed and tag-recapture data into a single
estimate of biomass, from which advice on catch limits can be provided.

3.188 The Scientific Committee noted the need to consider whether catches may impact on
fish stocks over the entire period of a research program. The Scientific Committee noted that
it is important that the catch limit for a research plan is sufficient so that the agreed research
objectives can be fulfilled.
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3.189 The Scientific Committee recalled that research plans shall be reported in accordance
with the standardised guidelines and formats provided in CM 24-01, Annex 24-01/A. The
Scientific Committee noted that clear statements addressing the following points in format 2
of CM 24-01/A are required in order for the Scientific Committee and its working groups to
evaluate the need for, and appropriateness of, research plans:

(i) atimeline and milestones for how and when the data will meet the objectives of
the research (e.g. lead to a robust estimate of stock status and precautionary catch
limits) (CM 24-01/A, paragraph 3d) (SC-CAMLR-XXXIV, paragraph 3.229)

(i) ajustification of the proposed catch limits, noting that the catch limits should be
at a level not substantially above that necessary to obtain the information
specified in the research plans and required to meet the objectives of the
proposed research (CM 24-01/A, paragraph 4a)

(iii) an evaluation of the impact of the proposed catch on stock status (CM 24-01/A,
paragraph 4b)

(iv) details of dependent and related species and the likelihood of their being affected
by the proposed fishery (CM 24-01/A, paragraph 4b).

3.190 The Scientific Committee noted that this process would facilitate the assessment of the
suitability of new proposals, and the progress of existing research programs.

Subarea 88.1

3.191 The exploratory fishery for D. mawsoni in Subarea 88.1 operated in accordance with
CM 41-09 and associated measures. In 2015/16, the catch limit for Dissostichus spp. was
2 870 tonnes, including 40 tonnes set aside for the Ross Sea shelf survey, and 100 tonnes set
aside for the Ross Sea winter survey. Fishing was conducted by 13 vessels using longlines,
and the total reported catch was 2 684 tonnes. A total of 19 vessels have notified to fish in
2016/17.

3.192 The Scientific Committee noted the continued monitoring of CCAMLR fisheries for
overcapacity and agreed that although there was no indication of an excess in capacity at the
current time, the Secretariat should continue to monitor the number of vessels notifying and
then subsequently fishing in a subarea in each year, in order to detect any increasing trend
(Annex 7, paragraph 3.37).

3.193 The Scientific Committee noted the successful completion of the 2016 Ross Sea shelf
longline survey, and noted that the Commission had already approved the 2017 survey with a
catch limit of 40 tonnes (CCAMLR-XXXIV, paragraph 5.34). It also welcomed the
successful completion of the first winter survey which had caught spawning D. mawsoni for
the first time in this area and the probable capture of fertilised D. mawsoni eggs using a
plankton net.

3.194 The Scientific Committee noted progress by WG-FSA to describe metrics of various
fishing activities in order to evaluate patterns in the data recorded by fishing vessels and
observers (Annex 7, paragraphs 3.58 to 3.68, and 3.90 to 3.94). The Scientific Committee
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agreed that to develop statistical models describing the fishing process, information would be
needed on vessel freezing capacity and fish processing rates and requested that the
Commission consider this matter.

3.195 The Scientific Committee considered that the purpose of the analyses of fishing
activity data was to identify potential errors in the data or inconsistencies among the different
variables recorded. It noted that fishing activities may be influenced by the areas fished, the
size of the fish caught and ice conditions, as well as effects of individual vessel characteristics
and metrics of vessel performance. It agreed that all these factors should be accounted for in
analyses of patterns in fishing activities so that conclusions can be made about how well the
data fit with expectations.

3.196 The Scientific Committee welcomed the development of methods to use archival
satellite tags to understand toothfish movement and behaviour patterns.

Management advice

3.197 The Scientific Committee recommended that the current catch limit for D. mawsoni in
Subarea 88.1 and SSRUs 882A-B of 2 870 tonnes be carried forward for the 2016/17 season,
including 40 tonnes set aside for the Ross Sea shelf survey, with the survey catch taken from
the catch limit for SSRUs 881J and L.

Subarea 88.2

3.198 The exploratory fishery for D. mawsoni in Subarea 88.2 operated in accordance with
CM 41-10 and associated measures. In 2015/16, the catch limit for Dissostichus spp. was
619 tonnes. Fishing was conducted by nine vessels using longlines, and the total reported
catch was 618 tonnes. A total of 17 vessels have notified to fish in 2016/17.

SSRUs 882A-B

3.199 A second multi-Member survey in the northern region of SSRUs 882A-B was proposed
by Australia, New Zealand, Norway and the UK, and discussed and considered to be an
appropriate design by WG-SAM and WG-FSA (WG-SAM-16/15; Annex 5, paragraphs 4.21
to 4.29; Annex 7, paragraphs 3.101 to 3.106).

3.200 Dr Kasatkina recalled that the results of the first year of the two-year longline survey
for toothfish in the northern Ross Sea region (SSRUs 882A-B north) showed anomaly high
CPUE values, reaching to 5280 kg/1000 hooks (SC-CAMLR-XXXIV, Annex 6,
paragraph 4.102). At the same time, the high catches were obtained from greater depths
(1 900 m or more) outside the main area of D. mawsoni distribution.

3.201 Dr Kasatkina emphasised that it was not provided satisfactory analysis to clarify the
sources of this high questionable CPUE and correspondent catches. Analysis of the VMS data
with reported haul locations was not conducted also.
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3.202 Dr Kasatkina stated that analysis of survey SSRUs 882A-B was uncompleted and this
analysis does not meet the recommendations of the Scientific Committee and Commission
(SC-CAMLR-XXXIV, paragraph 3.201; SC-CAMLR-XXXIV, Annex 5, paragraph 4.29;
CCAMLR-XXXIV, paragraph 5.41).

3.203 Dr Kasatkina made the following statement on surveys in SSRUs 882A-B:

‘Russia cannot support the proposal for a second step of longline survey of toothfish in
the northern Ross Sea region (SSRUs 882A-B) in the 2016/17 season. Survey data in
the northern region of SSRUs 882A-B from the first step in 2015 should be placed
into quarantine until a satisfactory analysis of the high CPUE records has been
completed.’

3.204 The Scientific Committee noted that the considerable discussion concerning the
proposal did not result in consensus advice. The proposal was not supported by Dr Kasatkina
because the analyses of data from the first survey provided were considered by Dr Kasatkina
to be inadequate, and Dr Kasatkina proposed that the data from this survey should be
quarantined.

3.205 The Scientific Committee recalled that this issue had been discussed at length by both
WG-SAM and WG-FSA, and specifically Annex 7, paragraphs 3.104 to 3.106, where
WG-FSA, apart from Dr Kasatkina, agreed that the analyses submitted to, and reviewed by,
WG-SAM (Annex 5, paragraphs 4.5 to 4.20) and WG-FSA (Annex 7, paragraphs 3.58
to 3.106), had not indicated any unusual patterns in the data from the survey conducted in the
north of SSRUs 882A-B independently by New Zealand, Norway and the UK with observers
from South Africa and Spain. Consequently, there was no case for the quarantining of data
collected by the five Members.

3.206 Dr Kasatkina noted that the reports of WG-FSA and WG-SAM did not contain
sufficient information to convey to Members the results of the reviews. She requested that
more detail be made available to her and other interested Members. She noted that the
approach in working groups for discussing and reporting different views on these analyses
needs improvement.

3.207 The Scientific Committee noted the future work of WG-SAM, recommended by
WG-FSA, to develop analytical approaches for quality-checking of fishery data (Annex 7,
paragraphs 3.90 to 3.94) may help resolve differences of view on this matter. It agreed that
WG-SAM be requested to progress this work (Annex 7, paragraph 3.92) and encouraged
Members to work collaboratively and make contributions on this work to WG-SAM
(Annex 7, paragraph 3.94).

3.208 The Scientific Committee considered this issue further in ‘Future work’.

3.209 The Scientific Committee noted that the design of the proposal for a survey in the
southern region of SSRU 882A by Russia was considered appropriate for the stated
objectives, but that the requested list of milestones for the proposal and the time in which they
were expected to be delivered (Annex 5, paragraph 4.34) were not made available to
WG-FSA until late in the meeting and were therefore not reviewed. Further, the Scientific
Committee requested the status of proposed partner proponents of the research, and how the
information collected would be used to provide management advice.
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3.210 Dr Jones underscored that the special research zone (SRZ) in the proposed Ross Sea
Region MPA specifically includes objectives with respect to the understanding of toothfish
distribution and movement and largely overlaps with Russia’s proposed study area. The
management approach envisioned within the SRZ is an alternative to the Russian proposal for
research fishing in SSRU 882A south. Just as last year, Dr Jones believed that the choice
between the approach envisioned within the Ross Sea region MPA proposal and the approach
envisioned by Russia is ultimately a choice for the Commission.

3.211 Dr Kasatkina noted that previous research and tagging of toothfish in the area was
conducted by Russia and was reported to the Scientific Committee and the data were available to
be used. She also noted that its proposed survey in the southern region of SSRU 882A includes
sampling requirements that exceed the observer sampling requirements specified in CM 41-01
and is consistent with the Ross Sea region fisheries data collection plan (WG-FSA-15/40).

3.212 Dr Kasatkina highlighted there is only the Russian research program for investigation
in the SSRU 882A for the 2016/17 season. Monitoring and research plan in the proposed Ross
Sea region MPA was not submitted for the season 2016/17 as well as for future years.
Comparison analysis between Russian program and the above said program is not possible. At
the same time Russian program will provide important information for understanding
toothfish distribution and for the spatial population model (SPM) in the Ross Sea region.

SSRUs 882C-H

3.213 The Scientific Committee reiterated its request for Members to contribute to providing
ages for the developing stock assessment in SSRUs 882C-H (SC-CAMLR-XXXII,
paragraph 3.169) (see also paragraphs 3.241 and 3.242).

3.214 The Scientific Committee also considered increasing the tagging rate in
SSRUs 882C—H and noted that in contrast to most research plans, fishing in the area was
Olympic, and that increasing the rate above three tags per tonne may result in poor tagging
performance. The Scientific Committee also considered that in the future, removing the time
pressures caused by an Olympic fishery may be achieved by setting aside catch for individual
vessels.

Management advice

3.215 The Scientific Committee considered that the results from the previous two-year
research approach to constrain fishing to four areas in SSRUs 882C-G was providing
information necessary to develop the stock assessment and that the current catch limits in
SSRUs 882C-H were consistent with CCAMLR’s precautionary approach. The Scientific
Committee recommended that the research program in SSRUs 882C-H be extended by a
further two years. Specifically:

(1) SSRUsC, D, E, Fand G: 419 tonnes total only in the research blocks (as defined
in CM 41-10, Annex 41-10/A) with no more than 200 tonnes taken in any one
research block

(i) SSRU H: 200 tonnes.
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3.216 The Scientific Committee recommended that the tagging rate in the north
(SSRU 882H) should be increased to 3 fish per tonne of catch to provide a consistent rate
throughout the area, and to increase the numbers of tags recovered annually.

3.217 Dr Kasatkina presented SC-CAMLR-XXXV/09 on assigning appropriate research
catch limits to vessels undertaking research fishing in SSRUs of Subareas 88.1 and 88.2 that
are closed to fishing. She recalled that the Scientific Committee requested that Members
develop and submit new proposals under CM 24-01 to deliver effort-limited surveys in the
Ross Sea region (SC-CAMLR-XXXII, paragraph 3.76iv). The Russian paper (SC-CAMLR-
XXXV/09) proposed that research catch limits be set for all closed SSRUs in the Ross Sea.
According to CCAMLR regulations, an overall assessment is carried out for the stock in the
Ross Sea once every two years. The stock in closed SSRUEs is also assessed. It proposed that a
standing research catch limit be set for closed SSRUs that can be assigned to a vessel
notifying to conduct research in a particular SSRU. Therefore, the overall catch limit for
Subarea 88.1 would not be taken and will be used only by fishing vessels operating under the
Olympic system.

3.218 The Scientific Committee thanked Russia for their proposal and noted that the closed
SSRUs are considered part of the Ross Sea stock. It recalled its advice that research catches
must be included within the catch limit derived from the stock assessment for the Ross Sea area
to be consistent with Article Il of the Convention (SC-CAMLR-XXXIV, paragraph 3.220).

3.219 The Scientific Committee also noted that structured scientific research in the area
would improve understanding of the life history of toothfish. A process for the development
of research proposals in closed areas has been agreed and implemented by the Scientific
Committee and its working groups. The process establishes a methodology for the
establishment of initial research catch limits during the initial exploratory phase and later
during the research block stage. There is no requirement for a fixed catch limit based on
historic catch.

Research to inform current or future assessments in ‘data-poor’ fisheries
(e.g. closed areas, areas with zero catch limits and Subareas 48.6 and 58.4)
notified under Conservation Measures 21-02 and 24-01

Subarea 48.2
Chilean proposal

3.220 The Scientific Committee noted the discussion at WG-FSA on a plan by Chile to
continue the longline research survey for Dissostichus spp. in Subarea 48.2 (WG-FSA-16/34),
and that the vessel proposed for research activities in 2016/17 was the same vessel that failed
to meet tagging requirements and did not include the species composition of Macrourus spp.
by-catch in 2015/16.

3.221 The Scientific Committee agreed that the advice from WG-SAM-16 regarding this
proposal was clear and that the proponents of this research had not followed this advice in full
and, therefore, was unable to support the proposed extension of the Chilean survey in
2016/17. The Scientific Committee requested that Chile prepare another proposal for this
research and present this to WG-SAM-17.
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Ukrainian proposal

3.222 The Scientific Committee noted the results from the first two years of a three-year
longline survey undertaken by Ukraine (WG-FSA-16/50) that aimed to estimate the status of
Dissostichus spp. in Subarea 48.2, and considered a revised plan for a third year of Ukrainian
research in this subarea (WG-FSA-16/49). It was noted that 534 toothfish have been tagged
during the previous two years in this subarea.

3.223 The Scientific Committee noted the deliberations relative to revising precautionary
research catch limits from the CPUE by seabed area method for this effort-limited survey
(Annex 7, paragraphs 4.53 and 4.54), including new calculations made during the course of
the meeting (SC-CAMLR-XXXV/BG/38 Rev. 1, Table 2), and that WG-FSA could not
adequately evaluate all methods of calculating research catch limits. It recalled that new
information based on seabed area calculations for Subareas 48.6 and 58.4 requires further
work to be undertaken at WG-SAM-17 prior to use for providing advice (Annex 7,
paragraph 4.65).

3.224 In line with this recommendation, the Scientific Committee recommended that the
research catch limit of 75 tonnes in Subarea 48.2 from the 2015/16 season be brought forward
to the 2016/17 season to allow Ukraine to finish this research.

3.225 In recalling the flowchart describing key aspects of prospecting, biomass estimation
and assessment (SC-CAMLR-XXXII, Annex 6, Figure 10), the Scientific Committee
recommended that WG-SAM-17 consider the methodology and assumptions underlying this
figure and update it as necessary to provide a reference paper that can be used by future
research proponents.

UK survey

3.226 The Scientific Committee noted a proposal by the UK for a three-year longline survey
to develop Dissostichus spp. stock hypotheses and connectivity between Subareas 48.2
and 48.4, and improve the available data on bathymetry and associated distributions of
benthic by-catch species.

3.227 Dr Kasatkina recalled the discussion during WG-FSA (Annex 7, paragraphs 4.57
to 4.62) that toothfish catch and its length compositions may depend on gear type. She noted
that multiple surveys provided by vessels of Chile, Ukraine and UK in Subarea 48.2 aimed at
population structure of D. eleginoides and D. mawsoni will be conducted using two gear-
types with significant differences in hook numbers for individual vessels.

3.228 Dr Kasatkina proposed to investigate impact of different longline gears on catch and
their length and species composition in toothfish fishery. She noted that such investigations
may be conducted by using CCAMLR data as well as by in situ observations.

3.229 The Scientific Committee noted that the main objectives in the UK proposal are
different to those in the proposals by Chile and Ukraine, the objectives in the research proposed
by the UK are not related to catch rates or by-catch rates, and that there is no spatial overlap
with the research being undertaken by Ukraine. The Scientific Committee recalled research
undertaken by Australia and Japan on BANZARE Bank that compared species compositions of
catches obtained using trotline and autoline gear types and found them to be very similar.
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3.230 The Scientific Committee recalled the first evidence of illegal, unreported and
unregulated (IUU) fishing activity (retrieval of gillnets by Ukraine in 2015/16) in
Subarea 48.2, and underlined the need to develop methods that can incorporate uncertainty
arising from the unknown IUU catches into the stock assessment models.

3.231 The Scientific Committee recommended that the survey commence in 2016/17. Noting
that the catch limits proposed by the survey proponents were lower than the catch limit
suggested by the seabed analogy method, the Scientific Committee recommended 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, and that these limits were sufficiently precautionary to allow the survey to
proceed in 2016/17.

3.232 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

3.233 The Scientific Committee noted a Russian proposal for a three-year longline survey in
the eastern region of the Weddell Sea (WG-FSA-16/15 Rev. 1). The survey proposed to
collect biological data and undertake tagging to estimate the stock status of D. mawsoni in
Subarea 48.5.

3.234 The Scientific Committee recalled Annex 5, paragraph 4.71, and noted that it had yet
to have the opportunity to review an analysis it had previously requested (SC-CAMLR-
XXXIII, paragraph 3.232; SC-CAMLR-XXXIV, paragraphs 3.271 and 3.272) on the catch
rates in Subarea 48.5 observed in the surveys undertaken by Russia in 2013 and 2014.

3.235 The Scientific Committee further recalled that the situation with the Subarea 48.5
survey proposal has not changed since 2014 (SC-CAMLR-XXXIII, paragraphs 3.230
to 3.233), and that WG-FSA was still unable to evaluate this research proposal in its current
or previous formats. The Scientific Committee referred to the discussions at WG-SAM-15
(SC-CAMLR-XXXIV, Annex 5, paragraph 4.10) 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.

3.236 Dr Kasatkina drew the attention of the Scientific Committee to a Commission
background paper (CCAMLR-XXXV/BG/29 Rev. 1) on the matter of previous Russian
survey activities undertaken in Subarea 48.5.

3.237 The Scientific Committee noted that this report (CCAMLR-XXXV/BG/29 Rev. 1) had
not been presented to the Scientific Committee for consideration.
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Dissostichus spp. in Divisions 58.4.1 and 58.4.2

3.238 The exploratory fisheries for Dissostichus spp. in Divisions 58.4.1 and 58.4.2 operated
in accordance with CMs 41-11 and 41-05 respectively, along with associated conservation
measures, in 2015/16. In 2015/16, the catch limit for Dissostichus spp. was 660 tonnes in
Division 58.4.1 and 35 tonnes in Division 58.4.2. Fishing in Division 58.4.1 was conducted
by three vessels using longlines, with the total reported catch up to 14 September 2016 of
402 tonnes. No fishing had been conducted in Division 58.4.2 to 14 September 2016. Details
of these fisheries are contained in the Fishery Reports.

3.239 The Scientific Committee noted that five vessels, one each from Australia, France,
Japan, the Republic of Korea and Spain, have notified their intention to participate in the
exploratory fishery for Dissostichus spp. in Divisions 58.4.1 and/or 58.4.2 in 2016/17, and
that WG-FSA-16 reviewed a joint research plan prepared by these Members (Annex 7,
paragraphs 4.111 to 4.120).

3.240 The Scientific Committee noted that WG-FSA-16 had also reviewed papers on:
(i) the recent history of exploratory fishing in these divisions (WG-FSA-16/30)

(i)  diet composition of D. mawsoni inferred from fatty acid and stable isotope
analyses (WG-FSA-16/06)

(iii) occurrence of perfluorinated compounds in muscle tissues of D. mawsoni
(WG-FSA-16/07)

(iv) results of a PSAT study on D. mawsoni in the Mawson Sea (WG-FSA-16/08)
(v) an analysis of age and growth of D. mawsoni in Division 58.4.1 (WG-FSA-16/58).

3.241 The Scientific Committee discussed the merit in having a coordinated and/or
centralised ageing program for D. mawsoni in the CCAMLR area, and considered potential
mechanisms to facilitate the funding and implementation of such a program.

3.242 The Scientific Committee agreed that such a program is likely to facilitate the
accumulation of D. mawsoni age data, and improve otolith reading consistency and precision
across the CCAMLR area. The Scientific Committee suggested that the Secretariat work with
interested Members in the intersessional period to develop a proposal for consideration by
WG-FSA, the Scientific Committee and SCAF in 2017, to develop a centralised and/or
coordinated ageing program for otoliths collected, particularly by Members without ageing
capability. Such a proposal should include information about:

(1)  the number of otoliths that would need to be processed and aged to meet the
objectives of dependent research programs

(i) an analysis of the likely costs to conduct the ageing
(iii) an evaluation of cost-recovery options

(iv) suitable institutions that could be commissioned to conduct the ageing

41



(v) the degree to which a coordinated and/or centralised ageing program could
complement existing programs

(vi) strategies for the validation of age data and the use of reference sets.

3.243 The Scientific Committee also recalled a previous CCAMLR exchange program of
otoliths, scales and bones of four Antarctic fish species (Kock, 1989) as an example of a
validation ageing process.

Management advice

3.244 The Scientific Committee agreed that the research plan in WG-FSA-16/29 is
appropriate to achieve the research objectives (listed in Annex 7, paragraph 4.116).

3.245 The Scientific Committee endorsed the recommendation from WG-FSA-16 (Annex 7,
paragraph 4.118) that the new proposed research block 5841 6 be opened on an interim basis,
with results to be reviewed by WG-SAM and WG-FSA in 2017.

3.246 The Scientific Committee recommended that the catch limits for these divisions
remain unchanged for 2016/17 (Table 6), and supported the initial catch allocation scheme
developed by the research proponents (Table 7). The Scientific Committee further
recommended that the combined catch limit that was set for the Spanish depletion experiment
and the Australian research in an overlayed grid survey in SSRU 5841G for 2015/16
(SC-CAMLR-XXXIV, Table 2) be applied to the proposed research block 5841 6, which has
been designed around the previous research grid.

3.247 The Scientific Committee agreed that Members shall confirm whether they intend to
pursue research by SC CIRC by 1 January 2017. If any Members are not able to confirm that
they will pursue research, their allocation will be evenly redistributed amongst the other
notifying Members that have confirmed they will pursue research. If any Members have not
commenced research fishing by 28 February 2017, their allocation will also be evenly
redistributed amongst the other Members that have commenced research fishing, or in another
way agreed by all of these other Members.

D. eleginoides in Division 58.4.3a

3.248 The exploratory fishery for D. eleginoides in Division 58.4.3a operated in accordance
with CM 41-06 and associated measures. In 2015/16, the catch limit for D. eleginoides was
32 tonnes and no fishing had been conducted to 14 September 2016. Details of this fishery
and the stock assessment are contained in the Fishery Report.

3.249 The Scientific Committee noted that the variable timing of fishing in Division 58.4.3a
towards the end of the fishing season can create a situation where the vessels can fish the
catch limits for two fishing seasons back-to back within the same voyage. The Scientific
Committee noted that:
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(1)  such a seasonal fishing pattern could cause a high fishing mortality on the fish
stock within a short period

(it)  this should be considered when making assumptions about the timing of natural
mortality and tag recapture within models that utilise tagging data

(iii) tagged fish were unlikely to mix between release in the first fishing season and
recapture in the subsequent season.

3.250 The Scientific Committee recommended intersessional consideration of a monthly
time step in tag-recapture models to estimate biomass that can account for variable timing of
fishing and that a minimum period of time at liberty between tagging and recapture of fish
should be introduced (such as the six months currently used in the toothfish assessment in
Division 58.5.1). The Scientific Committee also recommended that further investigations on
the implications of double fishing mortality in fish stocks during a short time be undertaken in
the intersessional period, such that the potential for spatial and temporal concentration of
fishing mortality can be considered when setting catch limits.

Management advice

3.251 The Scientific Committee supported the continuation of the proposed research in
Division 58.4.3a and recommended that the catch limit for this division remain unchanged at
32 tonnes for 2016/17.

D. eleginoides Divisions in 58.4.4a and 58.4.4b

3.252 The Scientific Committee noted that one French- and one Japanese-flagged longline
vessel had notified to conduct research fishing in Division 58.4.4b in 2015/16 under CM 24-01,
with a research catch limit for D. eleginoides of 25 tonnes in research block 5844b 1 and
35 tonnes in research block 5844bh 2 (SC-CAMLR-XXXIV, paragraphs 3.265 and 3.267).
Fishing was conducted by both vessels, with the total reported catch up to 14 September 2016
of 35 tonnes.

3.253 The Scientific Committee noted that WG-FSA-16 had reviewed WG-FSA-16/33
Rev. 1 which presented the revised research plan for the 2016/17 toothfish fishery in
Division 58.4.4b by Japan and France.

Management advice

3.254 The Scientific Committee supported the continuation of this research program and
recommended that the catch limit for this division remain unchanged at 25 tonnes in research
block 5844b_1 and 35 tonnes in research block 5844b_2 for 2016/17.
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D. mawsoni in Subarea 88.3

3.255 The Scientific Committee agreed to one Korean-flagged vessel conducting research
fishing in Subarea 88.3 in 2015/16 under CM 24-01, with a total research catch limit for
D. mawsoni of 171 tonnes across five research blocks in 2015/16 (SC-CAMLR-XXXIV,
paragraph 3.288). Research fishing took place in February and March 2016 with a catch of
106 tonnes of D. mawsoni (WG-SAM-16/29).

3.256 The Scientific Committee noted that WG-SAM-16 reviewed the results from research
activities undertaken by the Republic of Korea (WG-SAM-16/29) and the proposal for
continuation of this research (WG-SAM-16/11). No issues were identified with these
submissions at WG-SAM-16.

Management advice

3.257 The Scientific Committee supported the proposal presented by Korea, and
recommended its advice from 2015 (SC-CAMLR-XXXIV, paragraph 3.290) on this research
proposal would remain in place such that the priority for research should be research
blocks 883 3 (with a catch limit of 31 tonnes) and 883 4 (52 tonnes) given the previous
tagging in those areas. Research block 883 5 (38 tonnes) would be a secondary priority, with
research blocks 883 1 (21 tonnes) and 883 2 (29 tonnes) a tertiary priority, should ice
conditions allow.

Dissostichus spp. in Subarea 48.6

3.258 The exploratory fishery for Dissostichus spp. in Subarea 48.6 operated in accordance
with CM 41-04 and associated measures. In 2015/16, the catch limit for Dissostichus spp. was
538 tonnes. Fishing was conducted by two vessels using longlines, and the total reported
catch up to 14 September 2016 was 240 tonnes. Fishing was carried out in research
blocks 486_1 to 486_4, with the catch limit reached in research blocks 486_3 and 486 _4. A
total of 40 tagged D. mawsoni and four tagged D. eleginoides were recaptured, including eight
between-season tag recaptures from research block 486 3 and 11 between-season tag
recaptures from research block 486 _4.

3.259 Japan, South Africa and Uruguay have proposed to conduct research fishing in
Subarea 48.6 in 2016/17. The research proposals were reviewed by WG-SAM-16 (Annex 5,
paragraphs 3.23 to 3.41) and WG-FSA-16 (Annex 7, paragraphs 4.79 to 4.86). The Scientific
Committee noted that the research proponents had dropped research block 486 _1 as requested
by WG-SAM and would now focus on research blocks 486_2, 3 and _4 during 2016/17.
Research fishing would now focus primarily on D. mawsoni which should be reflected in the
target species of the conservation measure for this area.

3.260 The Scientific Committee welcomed the progress made on the development of a
hypothetical life cycle for D. mawsoni in Subarea 48.6 and also on the development of a
preliminary integrated assessment for research block 486 2 (Annex 5, paragraph 3.24 and
Annex 7, paragraphs 4.87 to 4.89). However, it noted that it was difficult to forecast the time
required to achieve a full stock assessment of the subarea and that the Commission should
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have a realistic expectation about how long this might take. It further noted that this needs to
be taken into account when considering uncertainty and setting precautionary catch limits in
these areas.

3.261 The Scientific Committee noted the prevalence of IUU fishing in this subarea in recent
years and that WG-FSA-16 had discussed how to incorporate the uncertainty arising from the
unknown IUU catches into the stock assessment model for research block 486_2 (Annex 7,
paragraphs 4.88 to 4.91). It noted that the lack of knowledge about IUU catches had also
limited the development of CASAL stock assessments in Divisions 58.4.3a and 58.4.4
(e.g. SC-CAMLR-XXXIV, Annex 7, paragraphs 5.25 to 5.30).

3.262 The Scientific Committee considered that this was a matter which needed to be
addressed with some urgency and agreed that this would be a useful focus topic for
WG-SAM-17. It requested WG-SAM consider the following questions:

(1)  Can the likely estimates of IUU catches in these locations be bounded?
(i)  How can recent trends in stock size be used in management advice?
(iii)  How can uncertainty in IUU be incorporated into the assessment?

(iv) Is there a precautionary harvest rate that can be used until a formal stock
assessment can be carried out?

(v) How can progress be made from the estimation of toothfish biomass for a
research block to the development of a stock assessment for an entire division or
subarea, and is additional data required to facilitate this?

3.263 The Scientific Committee noted that the research proponents had indicated that a
proposal to extend research block 486 2 and to develop a new research block on the
continental shelf region would be submitted to WG-SAM-17 (Annex 7, paragraph 4.96).

3.264 The Scientific Committee recalled discussions held during the Scientific Committee
Symposium concerning the desire to reduce the frequency of reviews of research plans
(SC-CAMLR-XXXV/12) and recommended to have a stable research design throughout the
entire period of a research program. It also recommended that WG-SAM-17 develop
performance metrics for research plans against which the progress of a research plan is
reported each year.

3.265 The research proponents informed the Scientific Committee that they will collaborate
on their offshore and onshore activities. They also noted that their scientists would work
collaboratively during the intersessional period and bring forward a coordinated multi-
Member plan to WG-SAM-17. They noted that the 12 PSATs would be deployed across all
four research blocks and would be programmed to pop up after one year.

Management advice

3.266 The Scientific Committee agreed that research in this subarea should focus on
D. mawsoni in research blocks 486_2 to 486_5 and that the catch limits for 2016/17 for this
subarea be brought forward from 2015/16. Specifically:
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» research block 486 2 170 tonnes
 research block 486 _3 50 tonnes
» research block 486_4 100 tonnes
» research block 486 5 190 tonnes.

3.267 The location of research blocks to be used in exploratory and research fishing in
2016/17 are shown in Figure 4.

Incidental mortality arising from fishing operations

4.1  The Scientific Committee noted a data collection framework suitable for use across
different fisheries interacting with odontocetes (WG-FSA-16/09) providing basic guidelines
for observer programs that are new to depredation data collection or who wish to expand their
observation efforts and data collection. The Scientific Committee recommended that the
Secretariat provide this guide as a reference on the CCAMLR website.

4.2  The Scientific Committee noted an update of depredation estimates in the fisheries
around Kerguelen and Crozet Islands building on previous work using the CPUE method
using a small-scale spatial cell grid to study spatial variation in depredation rates. It noted that
this approach allowed the estimation of a catch loss time series in these fisheries for the first
time and would prove useful for other fisheries in the future. Additionally, that an apparent
decrease in fish losses due to depredation around Crozet Islands may be associated with the
introduction of mitigation measures such as short lines, faster hauling times and strict move-
on rules which would also prove useful in evaluating which management measures are most
effective and inform management strategies in other fisheries.

4.3  The Scientific Committee noted that the Coalition of Legal Toothfish Operators
(COLTO) held a workshop on depredation that brought together researchers, fishers and
industry from Southern Ocean toothfish fisheries and the Alaskan sablefish fishery having
experience in depredation from odontocetes. The workshop included discussion on longline
fisheries mitigation methods, data collection and effects on stock assessments. Key outcomes
included the establishment of a COLTO-funded postdoctoral fellowship to study depredation
and depredation mitigation measures worldwide; the production of guidance documents on
mitigation methods for stakeholders, and a collaborative framework for experimentally testing
and scientifically evaluating mitigation methods. The Scientific Committee welcomed this
collaboration and noted that such collective efforts were comparable with the successful
approach used by the Working Group on Incidental Mortality Associated with Fishing
(WG-IMAF).

4.4  The Scientific Committee encouraged continuing engagement in the CCAMLR
Depredation e-group as a means to exchange information and for collaboration. The Scientific
Committee thanked COLTO for initiating the workshop, acknowledging that it set a useful
precedent and enabled an excellent conduit for effective exchange of information between
industry and science.

45  The Scientific Committee noted WG-FSA discussions in response to a request from
CCAMLR-XXXIV to report on the requirements of vessel-specific hook markings as a means
of identifying the origin of recovered offal containing hooks, or hooks found in seabird colonies
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(CCAMLR-XXXIV, Annex 6, paragraph 223; SC-CAMLR-XXXIV, paragraphs 3.86
and 3.87). Following discussions with those experienced in hook-marking schemes, fishing
industry representatives and gear manufacturers, the paper concluded that the administrative,
financial and implementation burden would be substantial while the issues of offal discarding
and hooks in seabird colonies may still remain unresolved.

4.6  The Scientific Committee recommended that if there are issues with offal discharge as
a compliance issue, then this would need to be addressed. However, hooks found in toothfish
stomachs may not be definitively indicative of offal discharge as toothfish are apparently
capable of ‘grazing’ along a longline, ripping hooks and bait off and thus ingesting hooks.
Similarly, marine mammals may ingest hooks through depredation. Furthermore, hooks as
part of clearly identified offal discharge have only been observed on a few occasions. The
Scientific Committee acknowledged that feedback from scientific observers deployed in
fisheries operating hook-marking schemes suggested that hook-marking had a positive effect
on the behaviour of crew and their attitude towards offal management.

4.7  The Secretariat provided an update on incidental mortality of seabirds and marine
mammals in CCAMLR fisheries during the 2015/16 season (up to 30 September 2016, Table 8).

4.8  The Scientific Committee noted information on fishing effort and seabird interactions
reporting on two pre- and post-season extension trials in Division 58.5.2. One white-chinned
petrel (Procellaria aequinoctialis) was caught during the new extension trial period
(1-14 April 2016), and one grey-headed albatross (Thalassarche chrysostoma) was entangled
in the streamer line during the trial period 15-30 April 2016. The Scientific Committee
recommended that the trial be extended for another season and an update be provided to
WG-FSA-17.

4.9  The Scientific Committee noted discussions during WG-EMM (Annex 6,
paragraphs 2.23 to 2.25) and WG-FSA (Annex 7, paragraphs 6.46 to 6.49) introducing a new
design for the use of a net monitoring cable in the trawl fishery (as described in WG-FSA-
16/38). It noted that evolution of technology now presented advantages in the use of a net-
monitoring cable such as much finer control over the fishing gear and the opportunities for
increasingly sophisticated net monitoring activities.

4.10 The Scientific Committee recommended that a one-season trial be carried out with the
proposed design on any krill trawl vessel using a net monitoring cable, and that results of
these trials be reported to the Scientific Committee to further evaluate the safety of the use of
this cable. The Scientific Committee noted that the conditions and requirements for such a
trial are set out in Annex 7, paragraphs 6.47 and 6.48.

4.11 The Scientific Committee discussed the requirement for the mandatory
implementation of two streamer lines and noted that CM 25-02, Annex 25-02/A, specifically
applies to longline fisheries and not trawl fisheries. It agreed that during krill trawling
operations the following conditions are required during the trial, in order to monitor and
mitigate potential interactions with seabirds and marine mammals:

(i)  100% observer coverage for the trial vessel(s)
(if)  the use of a camera monitoring system that records the full aerial length of the

cable and the seaward entry point
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(iii) the observer(s) conduct IMAF observations on the net monitoring cable twice
daily, following the current standard warp strike observer protocols outlined in
the SISO krill logbook instructions

(iv) the mandatory use of two streamer lines consistent with the objectives of
CM 25-02, Annex 25-02/A, paragraph 1

(v) the *snatch block’ (WG-FSA-16/38) should be set so that the distance from the
stern of the vessel to the point where the net monitoring cable enters the water is
less than 2 m

(vi) that if there are more than three (3) ‘heavy’ bird strikes
(www.ccamlr.org/node/74769) on the net monitoring cable, recorded during the
warp strike protocol observations, then the vessel will remove the cable, this
number of birds being consistent with the mitigation measures given in
CMs 41-03 to 41-11.

4.12 The Scientific Committee agreed on the value of undertaking trials with different
vessels, including with conventional trawl vessels and continuous trawl vessels. It
recommended further discussions on the use of net monitoring cables at both WG-EMM and
WG-FSA prior to wider use across the krill fleet.

4.13 The Scientific Committee recommended that the observers provide details of the
system and effectiveness of protocols, including safety implications, in their cruise reports
and this information be provided to WG-FSA. While the standardised protocols outlined are
to be applied at the beginning of the trial, the Scientific Committee considered that observers
should have the ability to adapt protocols, if required, to ensure effective data collection and
safety are not compromised.

Marine debris

414 The Scientific Committee noted SC-CAMLR-XXXV/BG/21 and Annex 7,
paragraphs 8.35 to 8.37, which report on the CCAMLR marine debris monitoring program
(WG-FSA-16/18) indicating that overall, the occurrence of plastic debris on beaches and in
seabird colonies remains an issue in the CAMLR Convention Area.

4.15 The Scientific Committee noted that the CCAMLR program of marine debris
monitoring is land-based, and that fishing vessels and scientific observers also record fishing
gear lost at sea. However, there was no at-sea monitoring of marine debris in the Convention
Area and that this was a far-reaching issue.

4.16 The Scientific Committee also noted that the Southern Ocean Continuous Plankton
Recorder (CPR) program from SCAR is part of the Global Alliance of Continuous Plankton
Recorder Surveys (GACS) where discussions on the use of CPR for micro-plastics is carried
out in a working group and this could provide a particularly important source of data for this
work.

4.17 The Scientific Committee recommended that Members further develop collaborative
programs for monitoring plastics in the marine environment, including collaboration with
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other groups (e.g. Committee for Environmental Protection (CEP), SCAR or International
Association of Antarctica Tour Operators (IAATO)), in order to collect data which may be
used to evaluate the likely impact of plastics on the growth and reproductive success of
marine living resources in the Convention Area.

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

5.1  The Scientific Committee noted that that there was one notification of a vulnerable
marine ecosystem (VME) risk area in Subarea 88.1 during 2015/16, which brings the total
number of VME risk areas to 76: 59 in Subarea 88.1, 16 in Subarea 88.2 and 1 in
Division 58.4.1. The VME registry can be found at www.ccamlr.org/node/85695.

5.2  The Scientific Committee considered several updates on planned work to study VMEs
with camera systems in Subareas 48.1, 48.3, 88.1, 88.2 and Divisions 58.4.1 and 58.4.2 and
noted that an Australian vessel undertook a multibeam survey in the Heard Island and
McDonald Islands (HIMI) region in 2015/16 to explore volcanic activity, where it detected
deep-sea hydrothermal vents (which are considered VMES). These vents occur in the area
protected within the HIMI Marine Reserve.

5.3  The Scientific Committee noted discussions on VMEs during WG-EMM-16 (Annex 6,
paragraphs 3.45 to 3.47), particularly in the context of papers submitted to WG-EMM on
MPA planning and MPA research and monitoring.

5.4  The Scientific Committee noted the recommendation from WG-EMM that links to the
VME registry could be provided in the annotated agendas of the Scientific Committee and its
working groups, in order to provide ready access to this information during discussions.

Marine protected areas
Domain 1 — Western Antarctic Peninsula and Southern Scotia Sea

5.5  The Scientific Committee noted discussions during WG-EMM-16 on MPA planning
in Domain 1 (Annex 6, paragraphs 3.15 to 3.23), including an informal workshop held on
9 July 2016. This informal workshop presented technical progress made by the planning
group led by Argentina and Chile, as well as independent and complementary analyses
undertaken by the UK and USA which validate the identification of priority areas for
protection. WG-EMM welcomed the progress made, and encouraged all contributors to
continue this work.

5.6 Dr M. Santos (Argentina) presented SC-CAMLR-XXXV/02, which noted that the
Antarctic Peninsula and Southern Scotia Arc are of particular interest as one of the earth’s
regions most at risk from the impact of climate change. The paper described progress in
conservation planning for this region, following two international workshops, and the analysis
of data collected by several Members over the past several decades. International cooperation
was highlighted as contributing to progress. It further suggested the establishment of a

49


https://www.ccamlr.org/node/85695

monitoring program for MPAs using standardised methods based on the CEMP, in which all
Members were encouraged to participate. It recommended Members to participate in any
stage of discussions with the aim of integrating different points of view and approaches in the
selection of candidate MPAs in Domain 1. Dr Santos also expressed her gratitude to ASOC
for its contribution to the Domain 1 MPA process in relation to capacity building on the use
of systematic conservation tools.

5.7  The Scientific Committee congratulated Argentina and Chile for progress made in
Domain 1 planning, based on international datasets covering more than three decades. It
particularly welcomed the collaborative efforts and the focus on the impacts of climate
change. The involvement of external expert groups, such as Integrating Climate and
Ecosystem Dynamics in the Southern Ocean (ICED) and SOOS, was recommended. The
Scientific Committee further noted that this region was subject to a number of human
activities that must be taken into account as part of the MPA planning process.

5.8  The Scientific Committee also noted that the Domain 1 spatial planning activity
coincides and overlaps with other Scientific Committee activities pertinent to this region, such
as work on risk analysis for the krill fishery and on FBM. Datasets made available by the
Domain 1 planning group could be used to support work in these areas. It was recommended
that these activities be integrated, including input from the krill fishing industry.

5.9  Dr Kasatkina congratulated Dr Santos and her co-workers with progress in the process
for the designation of an MPA in Domain 1. She noted that the MPA Planning Domain 1
project includes potential fishing grounds and current fishing grounds for the krill fishery and
that, as such, it requires special attention. She also noted that the MPA Planning Domain 1
project includes significant areas in the Western Antarctic Peninsula and South Scotia Arc.
She proposed that the MPA Planning Domain 1 project should be subdivided into several
smaller areas for the further planning process.

South Orkney Islands MPA

5.10 The UK and Norway presented SC-CAMLR-XXXV/BG/28 which summarises
research voyages in the South Orkney Islands region in 2015/16. It was noted that nine
CCAMLR Members participated in these cruises, and that a significant amount of new data
and analyses will be submitted to the Scientific Committee and its working groups as it
becomes available. This information will be utilised in the next review of the South Orkney
Islands MPA, which is due in 2019.

5.11 The Scientific Committee welcomed the recent research, noting that this information
constitutes a progress report which will be incorporated into an MPA Report at the time of the
next review.

5.12 Mr L. Yang (China) further raised the concern how to use the scientific data to assess
whether the objectives of the MPA have been achieved in the review, without scientific
criteria and baseline data.

5.13 Dr Trathan replied that the UK and its collaborators will ensure that the data are

analysed and papers presented to WG-EMM and the Scientific Committee in advance of the
next review.
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Domains 3 and 4 — Weddell Sea

5.14 The Scientific Committee noted discussions during WG-EMM-16 on the development
of a Weddell Sea MPA (WSMPA) (Annex 6, paragraphs 3.1 to 3.14), which included
recommendations on further work, including the development of a toothfish potential habitat
layer, updates to the cost layer and sensitivity analyses to assess a range of protection levels.

5.15 Prof. T. Brey (Germany) presented four scientific background documents in support of
the development of an MPA in the Weddell Sea, submitted by Germany (SC-CAMLR-
XXXV/01 Rev. 1, BG/11, BG/12 and BG/13). These papers include details of recent work to
address the recommendations of WG-EMM-16.

5.16 The Scientific Committee noted that the scientific background to support the
development of a WSMPA has been developed continuously during the last four years. The
WSMPA scenario development followed the Systematic Conservation Planning approach
(Margules and Pressey, 2000). Extensive environmental and ecological datasets (almost
50 000 data files) were compiled (SC-CAMLR-XXXV/BG/12) and analysed, covering a
4.2 million km? planning area. More than 70 data layers were produced using diverse
modelling techniques and geographic information systems to obtain a representative picture of
species’ habitats or feeding grounds (SC-CAMLR-XXXV/BG/13). At the same time, general
and specific conservation objectives and targets for protection were defined and prioritised
with input from two international expert workshops. Finally, the identification of the most
important areas for protection in the WSMPA planning area was accomplished using the
conservation planning decision-support software Marxan, including a cost layer analysis.
Sensitivity analyses have demonstrated that the core areas identified for protection remain
stable under a range of conservation target scenarios. The scientific output, including
significant contributions by several Members and Acceding States, is represented by
19 CCAMLR documents submitted to WG-EMM or Scientific Committee meetings
(e.g. SC-CAMLR-XXXV/BG/11).

5.17 The Scientific Committee congratulated the authors of the four documents on the
significant amount of work undertaken, particularly to address the recommendations from
WG-EMM-16. The Scientific Committee agreed that the extensive information presented in
the four documents (SC-CAMLR-XXXV/01 Rev. 1, BG/11, BG/12 and BG/13) is the best
science currently available. It agreed that it provides the necessary foundation for MPA
planning in this region, as well being useful for many other purposes. It noted that further
work was required to develop these analyses and to identify how they are used in the
development of a WSMPA proposal, and encouraged the continuation of this work.

5.18 The Scientific Committee noted the importance of separating scientific questions on
the data and analyses relating to the development of the WSMPA proposal, from those
relating to management issues. It therefore noted the following additional points for
consideration by the Commission:

(i)  future management of research fisheries within the proposed WSMPA, in
relation to the target levels for protection of toothfish habitat

(i)  consideration of how the outputs of analyses (e.g. Marxan results) are used in the
development of management proposals
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(iii) consideration of the role that the Scientific Committee may play in developing
criteria and indicators to measure the effectiveness of MPA management.

5.19 Dr Kasatkina introduced SC-CAMLR-XXXV/10. She noted that the proposal for the
establishment of an MPA in the Weddell Sea described the species composition of fish fauna
but there is no mention of the commercial potential of these fish species and future rational
use. Russian data on biodiversity clearly showed 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). Potentially commercial species, after further study, could
be fished from the family Myctophidae (Gymnoscopelus spp.). Long-term surveys and
research 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 further noted that data on the state of toothfish as an important component of the
ecosystem were currently not available, and that habitat suitability model predictions for
D. mawsoni and modelling the target level of protection for toothfish habitat requires the
materials from research programs which should be undertaken in the Weddell Sea.

5.20 Dr Kasatkina noted that the Russian and Soviet research cruises showed that the area
of the Antarctic continental slope and shelf inside the Weddell Sea (between 200°W
and 300°E) that is proposed to be included in the MPA and may be a potential area for krill
fishery in Area 48. Investigations of the krill resources in the Weddell Sea can be conducted
by exploratory fisheries.

5.21 Dr Kasatkina noted that the proposed WSMPA boundaries include an area of
1.3 million kmz2, but that this did not consider ice conditions and dynamics. She noted that
MPA boundaries should be established in compliance with sea-ice conditions for vessel
navigation being a fundamental factor for the successful completion of assigned research
tasks in designated areas.

5.22 Dr Kasatkina noted that the wide research program and MPA boundaries require
clarification of the research and monitoring plan with detailed descriptions in relation to the
responsibilities for, and participation, in the research and monitoring plan. The
operationalisation of the WSMPA research and monitoring plan includes two research cruises
for research and monitoring activities during 10 years. It provides some grounds for doubt in
relation of a proper implementation of assigned research tasks in designated areas.
Dr Kasatkina noted that any criteria for assessing of implementation of assigned research
tasks in designated areas were not provided in SC-CAMLR-XXXV/BG/11, BG/12, BG/13
and CCAMLR-XXXV/18.

5.23 Mr Yang thanked his German colleagues for providing the scientific background
document in support of the development of a CCAMLR MPA in the Weddell Sea, which
contains many layers of scientific data, and valued those documents as a good source to
understand the Weddell Sea and its ecosystem. He reminded the Scientific Committee that the
Scientific Committee has advised the Commission that the whole Convention Area is
equivalent to a IUCN category IV MPAs, and the Convention Area is already protected by
current conservation measures. Accordingly, the global goals stated in the scientific
background documents as a purpose of the proposed MPA have already been met in the
CAMLR Convention Area. He further suggested that, in accordance with Article XV of
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CAMLR Convention, the establishment of criteria and methods to be used to conserve the
biodiversity, and to assess whether the objectives of the proposed MPA have been achieved,
as well as to assess the effects of proposed changes in the method, under the Convention with
the objective to conserve the marine living resource, where conservation includes rational use,
before the establishment of MPAs with such objectives by specific conservation measures.
Mr Yang noted from the scientific background documents that the krill data is poor in this
area, and many scientific data used in the documents are from a few research conducted in the
20th century, and questioned the rationale the proposed MPA to prohibited the fishing
research on krill, the source of scientific data and information on krill for the consideration of
the Scientific Committee. He noted that, as a result, China maintained concern on scientific
justification of the proposed Weddell Sea MPA in that the potential threat from the
consequences of large-scale climate and oceanographic change is low in at least 50 years, and
on-site human activities are also low and under effective regulation, according to the
background documents in support of the development of Weddell Sea MPA, in particular
SC-CAMLR-XXXV/BG/11.

5.24 In response to the emphasis of best available scientific evidence contained in the
background documents by several members, Mr Yang called to the attention of the Scientific
Committee that the quality of the Scientific Committee’s advice is also an important issue to
the Scientific Committee.

5.25 Dr Trathan and Prof. Brey recalled that the Commission had agreed that some areas
warranted higher levels of protection and it is a Commission issue as to the level of protection
that a particular area receives within the Convention Area.

5.26 Dr Godg noted during the deliberations regarding the Weddell Sea MPA that the
Scientific Committee is not the forum for discussion of technical details, and asked the Chair
for guidance as to whether the ongoing discussions should rather take place at WG-EMM.
The Chair responded that specific scientific issues not properly covered should be revealed if
this should take place.

5.27 Dr Godg made the following statement at report adoption:

‘We would like to highlight a procedural issue in our considerations of the Weddell
Sea MPA proposal by our German colleagues. | would like to refer the Scientific
Committee to paragraph 3.10 of the WG-EMM-16 report (Annex 6):

“The Working Group recommended that information specifically on the design and
objectives of the fisheries research zones be presented for consideration by WG-FSA
and the Scientific Committee.”

After conversations with the Convener of WG-FSA this year, it appears that this
recommendation was not carried out and, as such, WG-FSA has not had the
opportunity to evaluate the design and objectives of the fisheries research zones in the
Weddell Sea MPA. Furthermore, reflecting back on our deliberations here at the
Scientific Committee, we do not recall these issues being discussed this week.

We would also like to highlight that there are existing datasets, whose existence have
been raised on several occasions since the expert workshop held in Bremerhaven,
Germany, in 2013 to the proponents of the Weddell Sea MPA proposal, that are not
included in the analysis. These include extensive datasets on flying seabird movement
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5.28

5.29

and demographics in Dronning Maud Land, and southern elephant seal migration and
habitat usage of the Dronning Maud Land coast, as well as attendant oceanographic
data collected from the same seals. There are also other archival materials from
Domain 4 that never have been requested by the proponents.

We are not against this MPA proposal, but in light of the procedural issue and the
exclusion of existing datasets that were known to the proponents of the Weddell Sea
MPA proposal, we are not sure that best available science have been used, which lead
us back to our original intervention (see preambular).’

Dr S. Hain (Germany) thanked Norway for its statement and clarified some issues:

‘Firstly, as already noted during the deliberations of the Scientific Committee this
week, we have to distinguish between matters which should be addressed by the
Commission and matters which should be addressed by the Scientific Committee. The
issue raised by Norway as regards the design and objectives of the fisheries research
zones is related to the actual proposal for the Weddell Sea MPA, which will be
discussed by the Commission next week.

The issue mentioned by our Norwegian colleagues with respect to datasets, which
apparently have not been taken into account in our analyses, comes as a surprise to us.
Germany has over the last four years done its upmost to make the process of
developing the background documents as transparent as possible. The chapters on
flying seabirds and seals have been in the versions of the background document for
some time.

We repeatedly asked all Members for relevant data, held two international workshops,
maintained a CCAMLR e-group and presented over 19 documents to CCAMLR and
the relevant CCAMLR working groups over the last years. The chapters on flying
seabirds and seals have been in the versions of the background document for some
time, so it is very surprising to me that the omission of data had not been mentioned by
our Norwegian colleagues directly to our scientists or at one of the several meetings
we had, such as WG-EMM this year.

We will be happy if Norway provides us with additional data and, of course, we will
add those data when further developing the proposal for a Weddell Sea MPA
conservation measure. The agreement by the Scientific Committee, that the
background document is the best science currently available, does not mean that our
scientific work will stop. We are very well aware that the measures suggested in the
draft Weddell Sea MPA conservation measure have to be scientifically sound and we
will ensure that all the relevant experts of all CCAMLR Members will be able to look
at the scientific background of these measures.’

Domains 5 and 6 Crozet-Del Cano and Kerguelen

Prof. P. Koubbi (France) presented an update concerning the extension of the actual

natural reserves in the EEZ of Crozet and Kerguelen. The project, which has been validated
by the French Minister of Environment, Energy and Seas, is currently under evaluation by the
other French ministries and concerns about 250 000 km? for Crozet and 387 000 km? for
Kerguelen.
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5.30 The ecological analyses presented at WG-EMM indicate that two high-seas areas
should be considered to cover the whole range of important bird and marine mammal areas
for populations living on both islands. It was noted that climate change will be important to
consider as the sub-Antarctic zone will be one of the areas of the Southern Ocean that will be
the most impacted by future changes. These areas are:

(i) the area of the Antarctic Polar Front in the South of the Crozet EEZ (Planning
Domain 5) where most of Crozet king penguins (Aptenodytes patagonicus) are
foraging

(i) the second at the east of the Kerguelen EEZ (Planning Domain 6), an area
important, for example, for the foraging of elephant seals.

5.31 The Scientific Committee approved the continuation of research in both sectors based
on the pelagic ecoregionalisation and essential areas for top predators. South African,
Australian and Indian scientists indicated their willingness to collaborate on this project.

5.32 An e-group on Indian Ocean sub-Antarctic spatial planning has been created on the
CCAMLR website, and the Scientific Committee encouraged other Members to participate in
the development of the scientific elements for a proposal for designating future pelagic MPAs
in the Indian Ocean sub-Antarctic zone of the Southern Ocean.

Domain 8 — Ross Sea

5.33 The Scientific Committee noted discussions during WG-EMM-16 on the Kirill
Research Zone (KRZ) proposed as part of the Ross Sea region MPA (Annex 6,
paragraphs 3.38 to 3.44). It noted that the potential importance of this area to krill and krill
predators presents an important opportunity for research.

5.34 The proponents of the Ross Sea region MPA noted that a workshop should be held in
the year following adoption of the proposal in order to develop a research and monitoring
plan, to include krill research.

Progress on MPA planning

5.35 The Scientific Committee agreed that it would be helpful to compile a table
summarising progress and activities being undertaken on MPA planning in each of the MPA
planning domains. This information is presented in Table 9.

5.36  ASOC presented CCAMLR-XXXV/BG/26, which examines the progress made to date
in the establishment of a representative system of MPAs in the CAMLR Convention Area.
For over a decade CCAMLR has been discussing the adoption of MPAs in the CAMLR
Convention Area. There was some progress on the adoption of a representative system of
MPAs up until 2011, and despite CCAMLR’s inability to reach consensus on the adoption of
any MPA proposal under discussion since that time, work has continued in other domains.
This is a welcome development. However, the proposed MPAs for East Antarctica and the
Ross Sea have been diminished in size and in other ways, reflecting a decrease in
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conservation ambition. In addition, the concept of what an MPA is or does and how it relates
to fisheries research and fishing generally has also been compromised. MPAs are intended to
be a conservation and biodiversity protection tool, not a fisheries management tool.
Unfortunately, MPA discussions at CCAMLR have too often focused on protecting access to
fisheries rather than on protecting biodiversity.

5.37 CCAMLR-XXXV/BG/26 made a series of recommendations to CCAMLR. The
overall recommendation is that CCAMLR should not further delay in adopting a
representative system of MPAs across the nine planning domains, and in doing so ensure that
the protection, scientific research and climate change objectives of CM 91-04 are achieved.
Responsibility for ensuring that these objectives are achieved rests with each and all of
CCAMLR Members. In line with its 2009 commitment, CCAMLR Members must adopt
meaningful MPAs across the nine planning domains, starting at this meeting. In line with
CM 91-04, these MPAs must be robust, large, representative and ecologically significant, and
without any time restrictions. In conclusion, CCAMLR should avoid a continued dilution of
ambition, and a clear example of that is duration and these MPAs should be in place for an
indefinite period of time. The past few months have seen significant moves globally in the
designation of large fully protected MPAs and we hope CCAMLR will follow suit.

5.38 Prof. Koubbi recalled the priority of CCAMLR to create a representative system of
MPAs and asked the Scientific Committee to encourage short- and medium-term regional
assessments in each planning domain that need to be conducted. This assessment should
summarise advances in each planning domain and give an estimation of the consequences of
climate change on biodiversity and marine resources. Prof. Koubbi proposed creating an
expert group which can work intersessionally with other organisations to achieve this goal.

IUU fishing in the Convention Area

6.1  The Scientific Committee noted the WG-FSA-16 discussion on IUU fishing activities
(Annex 7, paragraphs 3.1 to 3.4) and, in particular, noted that there had been an increase in
the detection of IUU activities in Subarea 48.6 in the last three years, in particular in research
block 486_3 in the area on Maud Rise, and the first detection of IUU activity in Subarea 48.2.
In addition, the Scientific Committee noted that the ongoing investigation of IUU catch
recovered from the vessel Andrey Dolgov (see COMM CIRCs 16/47, 16/54, 16/62 and 16/77)
had been identified as D. mawsoni and, therefore, was considered likely to have come from
within the Convention Area.

6.2  The Scientific Committee also noted that information on IUU removals was important,
in particular where 1UU catches were likely to form a substantial part of the overall removals
from an area, as it was necessary to include those IUU catches into a stock assessment so that
an estimate of Bo, and hence stock status, could be estimated (Annex 7, paragraph 4.92).

CCAMLR Scheme of International Scientific Observation

7.1  The Scientific Committee considered the krill sampling design paper discussed by
WG-SAM (WG-SAM-16/39) and the advice given by WG-EMM (Annex 6, paragraphs 2.50
to 2.55). The WG-EMM Convener clarified that the recommendations outlined in Annex 6,
paragraph 2.53, were for the consideration of WG-EMM and WG-SAM.
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7.2  The Scientific Committee considered the formation of a dedicated SISO Working
Group, recommended by WG-FSA, noting that SISO requirements are relevant to a number
of working groups and that changes in data forms and instructions to observers are often
delayed (Annex 7, paragraphs 5.1 to 5.14). It was proposed that the development of terms of
reference for this group should include a review of the recommendations from the previous
SISO review (SC-CAMLR-XXXI1/07 Rev. 1).

7.3  The Scientific Committee considered the matter of observer coverage in the krill
fishery discussed by WG-EMM. WG-EMM-16/63 advocated for 100% observer coverage to
potentially reduce uncertainties in E. superba stock status, while WG-EMM-16/11 followed
the request of WG-EMM-15 (SC-CAMLR-XXXIV, Annex 6, paragraph 2.34; SC-CAMLR-
XXXI1V, paragraph 7.5) and produced a metric of fishing days with an observer on board to
describe actual levels of observer coverage in the krill fishery.

7.4  There was an extensive discussion between Members on the desired level of observer
coverage in the krill fishery and the objectives that would be achieved by having 100%
observer coverage. Several Members noted that there were questions regarding the
distribution of krill predators, changes in the geographic operations of fleet, risk analysis for
MPA proposals and FBM considerations that may potentially be answered by mandatory
observer coverage.

7.5 Dr Zhao noted that current observer coverage in the krill fleet is very high (92%)
(WG-EMM-16/11) and considered that it was more important to focus on the quality of the
data being collected rather than the quantity. Due to their vessels being at sea for up to eight
months at a time, China has a policy of a minimum of two observers on its vessels to ensure
high data quality. Dr Zhao also noted that 100% coverage is not necessary as observer data
has considerable geographic overlap due to vessels conducting their activities in close
proximity.

7.6 The Scientific Committee noted an additional recommendation from WG-EMM
requesting information on what is preventing some vessels from reaching 100% coverage and
suggested this be carried through as a recommendation to the Commission. It also noted that
there were issues related to the Standing Committee on Implementation and Compliance
(SCIC) for which observer coverage is necessary and that having coverage lacking in some
vessels increases the overall risk.

7.7  The Scientific Committee noted that although progress has been made in the
management of the krill fishery, without sufficient data the expansion of the krill fishery
could not be efficiently managed. This would be an impediment to FBM and the development
of the fishery.

7.8  Dr Kasatkina noted that an analysis of gear type effects on catch rates had not been
undertaken and considered this to be in the size of the species catches an important factor in
krill dynamics. Dr Kasatkina proposed to research the statistical characteristics of the size and
species composition of catches paying special attention to inter-vessel variability of these
characteristics when vessels are operating in the same area of the fishery.

7.9  The Scientific Committee encouraged an analysis of observer data from krill fishing

vessels that are in close proximity as this may provide clarity on differences in fishing gear
and also assist in the design of observer sampling in the krill fishery.
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7.10 The Scientific Committee noted the discussion at WG-EMM on the abundance of
salps and their correlation with other environmental indicators and endorsed their
recommendation that observers record whether they were present or absent in the 25 kg
samples collected for analysis of finfish by-catch (Annex 6, paragraphs 2.85 to 2.90).

7.11  The Scientific Committee noted that so far observer data have not been used for setting
catch limits for the spatial and temporal operation of the krill fishery and furthermore there is
no specific proposal to use the data. Meanwhile, recently krill fishing vessels changed their
operation pattern drastically but reasons why they did so remain unknown. Understanding
fishing vessels behaviours is an important component for development of FBM. Therefore,
current scientific observer program should be improved to be useful for krill fishery
management.

7.12  Dr Watters noted that the quality of observer data and the level of observer coverage
were separate issues and it was desirable to have maximum levels of both. He also
commented that if lack of observers was preventing 100% observer coverage on vessels, then
international observers could be employed to fill any gaps and offered an observer for
deployment on Chinese krill vessels. Dr Zhao thanked Dr Watters for his offer which will be
discussed intersessionally.

Climate change

8.1  The Scientific Committee noted discussions during WG-EMM-16 on the topic of
climate change and related data collection and information exchange, including the
development of priority questions relating to climate change (Annex 6, paragraphs 6.8 to 6.28).

8.2  Co-conveners Drs Grant and Penhale introduced SC-CAMLR-XXXV/07, which
reported on the second Joint SC-CAMLR-CEP Workshop, held in May 2016 in Punta
Arenas, Chile, immediately prior to the Antarctic Treaty Consultative Meeting (ATCM) 2016.
The excellent support of the Chilean hosts of the workshop was noted by the Co-conveners as
they introduced the paper, which included the Co-conveners’ report of the workshop, as well
as a summary of discussions held at the CEP in Santiago, Chile, and also at WG-EMM-16 in
Bologna, Italy.

8.3  Members of the CEP agreed that the Joint SC-CAMLR-CEP Workshop had been
valuable in further enhancing cooperation and information sharing between the two
committees on climate change, environmental monitoring and other matters of mutual
interest. It welcomed the report and endorsed the recommendations arising, particularly
recommendations for increased cooperation among the CEP, SC-CAMLR and SCAR and
their subsidiary bodies.

84 WG-EMM also agreed that the workshop had been a productive and valuable
opportunity to share information and consider issues of common interest. It discussed a range
of topics arising from the workshop, including:

(1) development of enhanced links with SCAR and related programs, including
ICED and SOQS, to aid in the work of the Scientific Committee
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(i) data and information exchange, including the utility of CEMP data in climate
change research

(iii) the CEP’s Climate Change Response Work Program (CCRWP), presented in
Table 3 of the WG-EMM-16 report (Annex 6), which identifies relevant
questions, activities and tasks. This document may be useful in the development
of the Scientific Committee work plan

(iv) recommendation 2 from the workshop, which discussed the development of
priority questions in relation to climate change. The Working Group identified
three initial questions related to potential changes in the krill population and the
accessibility of krill fishing areas over the next 2-3 decades and noted that
further information from SCAR, ICED, SOOS and others would assist in
addressing these questions.

8.5  The Co-conveners, in considering the joint workshop report and subsequent advice from
WG-EMM, suggested that the Scientific Committee could focus on further discussion of:

(i)  recommendations 1 to 4 on interactions with SCAR and related programs, and
the subsequent WG-EMM discussions on the articulation of key questions, and
mechanisms for improved dialogue and collaboration

(i) recommendations 5 to 7 on practical mechanisms for enhanced cooperation
between SC-CAMLR, CEP and SCAR, including the engagement of appropriate
and relevant experts

(iii) recommendations 8 to 10 on data access and data sharing, and the subsequent
WG-EMM discussions on information exchange, metadata and standard
datasets.

8.6  The Scientific Committee congratulated the Co-conveners for their work in preparing
for, and conducting, the workshop and noted that the workshop report provided useful
guidance as the Scientific Committee plans its program of work in coming years. The
workshop discussions were seen to highlight the importance of collaboration among the CEP,
SC-CAMLR and SCAR to advance progress in the area of climate change and associated
research and monitoring. Discussions at WG-EMM and in the margins of the SCAR Open
Science Meeting progressed the themes of the workshop. The Scientific Committee endorsed
the recommendations from the joint workshop report.

8.7  The CEP Chair, Mr E. Mclvor, expressed his thanks to the Co-conveners of the joint
workshop, as well as to the Chilean hosts of the workshop, the members of the CEP and
SC-CAMLR, and representatives of external bodies who participated in the workshop. He
noted that the CEP had earlier endorsed all workshop recommendations and has taken steps
for implementation. An important aspect of the CEP’s work will be how to manage and
implement the CCRWP and how to increase collaboration and communication with SCAR
and SC-CAMLR.

8.8 It was noted that the joint workshop recognised that the Antarctic Environments Portal

(www.environments.aq), developed through collaboration among a number of Antarctic
Treaty countries and SCAR, was an important means of bringing the best available research

59


https://www.environments.aq/

knowledge to the attention of Antarctic policy makers. The portal provides independent
scientific summaries of new or emerging issues. All scientific information available through
the portal is based on published, peer-reviewed science and has been through a rigorous
editorial process. The committee was encouraged to make further suggestions for topics to be
included in the portal.

8.9  The Scientific Committee highlighted further collaboration with SCAR with regard to
exchange of metadata pointing to various datasets provided through SCAR efforts such as the
Antarctic Master Directory.

8.10 Dr Grant introduced CCAMLR-XXXV/13 Rev. 1 on the draft conservation measure
proposal which aims to promote and facilitate scientific research in newly exposed marine
areas following ice-shelf retreat or collapse around the Antarctic Peninsula. Dr Grant noted
that the proposal by the EU and its Member States was considered by the Scientific
Committee and the Commission in 2015. The proposal was agreed by most Members at that
time to have scientific merit, and to be an appropriate and practicable response to an
important issue that was originally identified at the 2010 Antarctic Treaty Meeting of Experts
on Climate Change.

8.11 In response to specific requests for clarification raised by the Scientific Committee and
Commission in 2015, suggested improvements to the proposed mechanism of establishing
Special Areas were presented and discussed at WG-EMM (Annex 6, paragraphs 3.48 to 3.52).
Dr Grant outlined the changes made in response to Members. First, the definitions of ice-shelf
collapse and retreat have been clarified in the proposed conservation measure. Additionally,
the proposed conservation measure also sets out a new two-stage process for establishing
Special Areas for Scientific Study. An initial two-year period (stage 1) would begin
immediately following notification of a collapse or retreat. The available data and proposed
boundaries would then be considered in detail by WG-EMM and the Scientific Committee.
Once agreed by the Commission, the proposed Special Area would be established for a
10-year period (stage 2), and its details appended to the conservation measure as an annex.
However, if no agreement is reached after the initial two-year period, then the stage 1 Special
Area would expire.

8.12 During both stage 1 and stage 2, the same provisions would apply, including a
moratorium on fishing activities, except for scientific research fishing activities undertaken in
accordance with the conditions set out in the draft conservation measure.

8.13 Dr Grant concluded by noting that the adoption of the proposed conservation measure
would provide a valuable mechanism to facilitate scientific research, including research
fishing as appropriate, to improve an understanding of marine habitats and processes in newly
exposed areas. Dr Grant welcomed views of the Scientific Committee on the scientific aspects
of the revised proposal, and encouraged the Scientific Committee to consider recommending
adoption of this conservation measure by the Commission.

8.14 A number of Members thanked Dr Grant for addressing questions that arose in
discussions over the past year and stated that they saw no further scientific issues that needed
to be addressed prior to discussion in the Commission. The importance of monitoring was
addressed, with the observation that fishing vessels could provide important data in areas
following ice-shelf collapse or retreat. It was noted that techniques such as bottom surveys
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using cameras on longlines, collection of temperature profiles, etc. conducted by fishing
vessels under agreed controls could add data that is often difficult to collect by scientific
programs.

8.15 Several administrative issues were raised in discussion. These included questions on
how to address a case in which continued collapse or retreat occurs within stages 1 or 2 of the
period of scientific study, on how an areal extent component could be incorporated into the
definition of collapse, and whether further baseline mapping of individual ice shelves would
improve the process.

8.16 The Scientific Committee agreed that such questions may fall into the category of
administrative issues, which were better dealt with by the Commission. It agreed to forward
the proposal to the Commission.

8.17 ASOC, noting the clarifications provided by Dr Grant in response to questions posed
in the past year, expressed its support for the proposed conservation measure, in that it
provided an important opportunity to conduct research directly related to climate change and
was a concrete example of CCAMLR taking action to address climate change in the
Convention Area.

8.18 Oceanites Inc. presented CCAMLR-XXXV/BG/14, which described the outcomes of
the first Future of Antarctica Forum that Oceanites convened and held from 28 February to
9 March 2016 in the Antarctic Peninsula. Participants included representatives from
government and the tourism and fishing industries, all of whom actively engaged in
discussions that noted the importance of distinguishing the direct and interactive effects of
climate change, fishing, tourism and national operations on ecosystems in the Antarctic
Peninsula region for improved environmental management. Noting that the 22 years of data
collected through the Oceanites’ Antarctic Site Inventory (ASI) project was an important
database to underpin studies of climate change, Oceanites accepted the challenge of
establishing a new, international interdisciplinary effort to examine these interactive effects.
This work will advance by ongoing ASI data collection, continued development of the
Mapping Application for Penguin Populations and Projected Dynamics tool (MAPPPD),
collaborations with Stony Brook University and Oxford University, and with Aker BioMarine
to independently analyse the company’s krill fishing catch/effort data vis-a-vis data on
penguin breeding/foraging locations and climate change impacts in the Antarctic Peninsula.

8.19 Oceanites also introduced CCAMLR-XXXV/BG/15, which reported on the MAPPPD
project which aims to provide a common platform of data on Antarctic penguin abundance
and distribution that includes traditional field surveys but also leverages the increasing use of
satellite imagery for population assessment. MAPPPD includes a database for Adélie, gentoo,
chinstrap and emperor penguins, as well as an initial population model developed for Adélie
penguins. When complete, it will include population models for all four of these species, tools
for multiple population models to be compared, and the generation of ensemble model
forecasts. Members were informed that MAPPPD would be demonstrated in the margins of
the Scientific Committee meeting and encouraged those with additional datasets to contribute
to MAPPPD efforts. These data and their population models will be available for review by
the Scientific Committee.

8.20 The Scientific Committee complimented Oceanites. for the work presented in its two
papers and noted that the ASI includes an extensive set of observations that will complement
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CEMP sites. Noting that the ASI sites are areas not often studied by national programs, the
decades-long population data is of particular interest. The publicly available nature of
MAPPPD was viewed positively by Members. Responding to a question as to whether
MAPPPD planned to develop regional population models, Oceanites responded that
MAPPPD is a tool that would allow for regional models, but that funding constraints may
preclude such model development. Regardless, MAPPPD models will be available online, and
new models can be uploaded into the MAPPPD website.

8.21 Dr Constable, on behalf of Australia and Norway, briefly introduced CCAMLR-
XXXV/BG/22 which presented the initial results of the Intersessional Correspondence Group
(ICG) which considered approaches for enhancing consideration of climate change impacts in
CCAMLR. He noted that a discussion of the ICG results, which drew heavily on the Joint
SC-CAMLR-CEP Workshop and subsequent discussions in the CEP and in WG-EMM,
would be held in the margins of the meeting. The ICG is planned to continue during the
2016/17 intersessional period.

8.22 ASOC introduced CCAMLR-XXXV/BG/24 which provided comments and
recommendations related to the Joint SC-CAMLR-CEP Workshop. ASOC, noting that the
workshop was timely and important, supported the recommendations arising from the
workshop and encouraged the Scientific Committee to begin implementing them at this
meeting through the development of a climate change response work plan by 2018, close
collaboration with the CEP and SCAR (including a request that SCAR submit climate change
updates to SC-CAMLR), making CEMP and other CCAMLR data more accessible to the
broader community, linking discussions on climate change to work in the MPA context,
developing a response to ocean acidification, and encouraging fishing vessels to assist in data
collection in the Southern Ocean.

8.23 The Scientific Committee referred to discussions in WG-EMM which addressed the
development of key questions related to climate change (Annex 6, paragraphs 6.22 to 6.28
and Table 3), which could be addressed in collaboration with the CEP and SCAR, ICED and
SOO0S, including participation in future workshops such as the Third International Krill
Symposium and the ICED Workshop both to be held in 2017.

8.24 1t was noted that issues not addressed by WG-EMM included climate change impacts
in a spatial sense, such as the identification of hotspots in the Southern Ocean where climate
change impacts are expected to be greatest. The Scientific Committee was encouraged to
develop timelines for work in the short/medium/long periods, including an update of status
and trends of marine species and food webs, so that timely advice can be provided to the
Commission. Such work could provide valuable input to the 2018 Marine Ecosystem
Assessment of the Southern Ocean Conference.

Scientific research exemption

9.1 The Scientific Committee noted that advice on research proposals for longline research
surveys for Dissostichus spp. is provided in paragraphs 3.220 to 3.266. Scientific research
exemptions for trawl surveys are considered below.
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Subareas 48.1 and 48.2

9.2  The Scientific Committee noted five papers tabled at WG-FSA-16 that reported on the
results and proposal for a Chilean research survey around Elephant Island and the South
Orkney Islands in Subareas 48.1 and 48.2, which included the results of a hydroacoustic
survey, analysis of bird assemblages, analysis of spawning patterns of notothenioids, a report
on a cetacean survey, and a proposal for the continuation of research on fish distribution in
2016/17 around Subareas 48.1 and 48.2.

9.3 It was noted that there were proposed changes made to the proposal during
WG-FSA-16, but that these changes lacked clarity in rolling over catch limits which were set
based on the particular design of the research plan, the long-term objectives of the research
and their relevance to CCAMLR work, as well as concerns about spatial scale in which the
research is proposed to be conducted.

9.4  The Scientific Committee thanked Chile for presenting the revised plan and
recommended that a further revised research plan addressing the aforementioned issues be
presented to WG-SAM-17 and WG-FSA-17 for a full re-evaluation, due to the limited time
available to investigate various changes that have been made to the plan.

9.5 In recalling the results of the trawl survey undertaken by Chile in 2015/16, the
Scientific Committee noted the wide disparity in the proposed sampling design (WG-SAM-
15/12) that was agreed by the Scientific Committee (SC-CAMLR-XXXIV, paragraph 9.1)
and the location of the stations subsequently carried out during the survey (WG-SAM-16/19).
It was emphasised that all proposed survey designs should be carried out as specified unless
there are logistical constraints, such as icebergs, that prohibit completing the planned
sampling design.

9.6  The Scientific Committee requested that the Commission provide advice as to how to
address situations in which there is a considerable deviation between the agreed research
plans and what is subsequently carried out.

Subarea 48.3
9.7  The Scientific Committee noted the proposal by the UK for a randomised stratified

trawl survey in Subarea 48.3 during January/February 2017 that had been distributed as
SC CIRC 16/60.

Division 58.5.2

9.8 The Scientific Committee noted that Awustralia intends to conduct its annual
randomised stratified trawl survey in Division 58.5.2 in 2017.
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Cooperation with other organisations
CEP

10.1 The CEP Observer to SC-CAMLR presented SC-CAMLR-XXXV/BG/09 as part of an
annual update that covers five areas of mutual interest identified in the second Joint CEP—
SC-CAMLR Workshop (held from 23 to 27 May 2016 in Santiago, Chile) (paragraphs 8.2
to 8.8). The CEP reviewed the CCRWP and noted the actions taken and increased cooperation
by SCAR, SC-CAMLR, national Antarctic programs and other relevant organisations related
to research and monitoring. The CEP also reviewed issues relating to spatial management and
ecosystem and environmental monitoring, discussing progress on a method for assessing the
sensitivity of sites to tourism and the use of unmanned aerial systems for ecosystem
monitoring. Additionally, as the lead body on non-native species, the CEP is updating a non-
native species manual to identify and prevent arrival of non-native species, contributed by the
Intersessional Contact Group and found at www.ats.ag/documents/recatt/att608_e.pdf.

10.2 The Scientific Committee thanked the CEP Observer for the presentation and noted
that its five-year work plan divided into themes would be a useful template for the Scientific
Committee’s strategic plan. It was also suggested that a reference to CCAMLR’s contribution
to the CEP be included in its plan and vice versa so that tasks in areas of joint interest can be
identified.

10.3 The CEP agreed to work with the Scientific Committee in order to identify linkages in
the work of the two communities and to increase efficiency related to such work.

SCAR

10.4 Prof. M. Hindell, the SCAR Observer, presented SC-CAMLR-XXXV/BG/26 and
made the following statement:

‘SCAR and CCAMLR have a long history of cooperation, and have recently met on
several occasions to strengthen the relationship by identifying current questions of
mutual interest. The importance of mutually beneficial interactions and information
exchange was reaffirmed at meetings of the two groups at the Joint CEP-SC-CAMLR
Workshop on Climate Change in Punta Arenas, Chile (see SC-CAMLR-XXXV/07),
and less formally at the recent SCAR Open Science Conference held in Malaysia.
Additionally, this year SCAR has four visitors to SC-CAMLR.

The effective engagement between SCAR and CCAMLR was highlighted at
WG-EMM-16, with papers presented by several SCAR subsidiary bodies 